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(57) ABSTRACT

A backlight module having a surface light source, a liquid
crystal display panel, and a welding method of a light-
emitting diode chip are provided. The backlight module
having a surface light source including: a first pad and a
second pad disposed on a substrate; a plurality of pad holes
disposed in the first pad and the second pad; a magnetic film
layer disposed in the plurality of pad holes; a solder paste
disposed both on the first pad and the second pad; a
light-emitting diode chip, wherein a plurality of pins dis-
posed on two sides of the light-emitting diode chip are
absorbed on the magnetic film layer and are connected to
both the first pad and the second pad respectively by the
solder paste.
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Providing a substrate where a first pad and a second pad disposed
spaced apart from each other, a first connected area disposed on the
first pad, a second connected area disposed on the second pad, and . S10
forming a plurality of pad holes in both the first connected area and

the second connected area respectively by an etching process

Filling magnetic materials into the plurality of pad holes to form a
magnetic film layer

Applying a solder paste on both the first connected area and the |~ $30
second connected area

Soldering a plurality of pins disposed on two sides of the light-
emitting diode chip to the first connected area and the second
connected area respectively, wherein the magnetic film layeris ™S40
configured to absorb the plurality of pins to fix the light-emitting

diode chip
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BACKLIGHT MODULE HAVING A SURFACE
LIGHT SOURCE, LIQUID CRYSTAL
DISPLAY PANEL AND WELDING METHOD
OF LIGHT-EMITTING DIODE CHIP

BACKGROUND

1. Field of Invention

[0001] The present disclosure relates to the field of display
technology, and more particularly to a backlight module
having a surface light source, a liquid crystal display panel,
and a welding method of light-emitting diode chip.

2. Description of the Prior Art

[0002] Mini light-emitting diodes, having surface light
sources, is a hot project being developed in the market.
However, lights of the surface light sources are more dif-
fused resulting in a lower luminous efficiency, because
light-emitting diode chips used are smaller. At the same
time, a substrate design during a solid crystal process also
has a great influence on a light emergent uniformity of the
surface light source. A flip chip needs to connect a chip pad
and a substrate pad by a solder paste to conduct electricity
in the solid crystal process. A processing step of reflow
soldering in the solder paste solid easily causes the chip to
be pulled and tilted, thereby changing illumination angle of
the chip, and causing a problem of partial or large-area
uneven lights mixing. A light angle of the chip is being
increased to remedy in response to this phenomenon, but this
method will cause a reduction of light efficiency.

[0003] Therefore, present technology has drawbacks and
is in urgent need of improvement.

SUMMARY

[0004] The backlight module having a surface light
source, the liquid crystal display panel, and the welding
method of the light-emitting diode chip can prevent the
light-emitting diode chip being pushed and tilted by the
solder paste during the solid crystal process and the reflow
soldering operation and can ensure solid crystal stability of
the light-emitting diode chip and alignment uniformity,
thereby improving lights mixing uniformity of the backlight
module having the surface light source.

[0005] The present disclosure provides a backlight module
having a surface light source for a liquid crystal display
panel, including:

[0006] a substrate;
[0007] a first pad disposed on the substrate;
[0008] a second pad disposed on the substrate spaced apart

from the first pad;

[0009] a plurality of pad holes disposed in the first pad and
the second pad respectively;

[0010] a magnetic film layer corresponding to the plurality
of pad holes disposed in the plurality of pad holes;

[0011] a solder paste disposed both on the first pad and the
second pad;
[0012] a light-emitting diode chip, wherein a plurality of

pins disposed on two sides of the light-emitting diode chip
are corresponding to the magnetic film layer and are con-
nected to both the first pad and the second pad respectively
by the solder paste;
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[0013] wherein the magnetic film layer is configured to
absorb the plurality of pins to fix the light-emitting diode
chip.

[0014] According to the present disclosure of the backlight

module having the surface light source, a first connected
area is disposed on the first pad, and a second connected area
is disposed on the second pad, and the plurality of pins
disposed on two sides of the light-emitting diode chip are
connected to both the first connected area and the second
connected area respectively.

[0015] According to the present disclosure of the backlight
module having the surface light source, the plurality of pad
holes are disposed in both the first connected area and the
second connected area.

[0016] According to the present disclosure of the backlight
module having the surface light source, a size of each of the
plurality of the pad hole is 20% to 80% of an area of a
corresponding area of the plurality of pins.

[0017] According to the present disclosure of the backlight
module having the surface light source, a shape of the pad
holes each is the same with a shape of the corresponding
area of the plurality of pins.

[0018] According to the present disclosure of the backlight
module having the surface light source, a height of the
magnetic film layer is equal to a depth of the pad hole.
[0019] According to the present disclosure of the backlight
module having the surface light source, the backlight mod-
ule further includes a white oil layer, wherein the white oil
layer is disposed on the substrate, the first pad, and the
second pad; and

[0020] a window opening area, configured to expose the
light-emitting diode chip, is disposed on the white oil layer.
[0021] The present disclosure provides a liquid crystal
display panel, including the backlight module having the
surface light source for the liquid crystal display panel as
claimed on the above.

[0022] The present disclosure provides a welding method
of a light-emitting diode chip, the light-emitting diode chip
configured to be used in a backlight module having a surface
light source, wherein the method includes following steps:
[0023] step S10, providing a substrate where a first pad
and a second pad disposed spaced apart from each other, a
first connected area disposed on the first pad, a second
connected area disposed on the second pad, and forming a
plurality of pad holes in both the first connected area and the
second connected area respectively by an etching process;
[0024] step S20, filling magnetic materials into the plu-
rality of pad holes to form a magnetic film layer;

[0025] step S30, applying a solder paste on both the first
connected area and the second connected area;

[0026] step S40, soldering a plurality of pins disposed on
two sides of the light-emitting diode chip to the first con-
nected area and the second connected area respectively,
wherein the magnetic film layer is configured to absorb the
plurality of pins to fix the light-emitting diode chip.
[0027] According to the present disclosure of the welding
method, a size of each of the plurality of the pad hole is 20%
to 80% of an area of a corresponding area of the plurality of
pins, and a height of the magnetic film layer is equal to a
depth of the pad hole.

[0028] Beneficial effects of the present disclosure are that:
compared with the existing backlight module having a
surface light source, liquid crystal display panel, and weld-
ing method of the light-emitting diode chip, the backlight
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module having a surface light source, the liquid crystal
display panel, and the welding method of the light-emitting
diode chip as disclosed in the present disclosure can prevent
the light-emitting diode chip being pushed and tilted by the
solder paste during the solid crystal process and the reflow
soldering operation and can ensure solid crystal stability of
the light-emitting diode chip and alignment uniformity,
thereby improving lights mixing uniformity of the backlight
module having the surface light source.

BRIEF DESCRIPTION OF DRAWINGS

[0029] In order to more clearly illustrate the technical
solution in the present disclosure or in the prior art, the
following will illustrate the figures used for describing the
embodiments or the prior art. It is obvious that the following
figures are only some embodiments of the present disclo-
sure. For a person of ordinary skill in the art, without
creative effort, other figures can also be obtained according
to these figures.

[0030] FIG.1 is a profile schematic diagram of a backlight
module having a surface light source according to an
embodiment of the present disclosure.

[0031] FIG. 2 is a top view schematic diagram of a
backlight module having a surface light source according to
an embodiment of the present disclosure.

[0032] FIG. 3 is flowchart diagram of a welding method of
a light-emitting diode chip according to an embodiment of
the present disclosure.

[0033] FIG. 4A to 4E are soldering schematic diagrams of
a light-emitting diode chip according to an embodiment of
the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0034] The following description of each embodiment
with reference to the accompanying drawings is used to
exemplify a specific embodiment which may be carried out
in the present disclosure. Directional terms mentioned in the
present disclosure, such as “top”, “bottom”, “front”, “back”,
“left”, “right”, “inside”, “outside”, “side” etc., are only used
with reference to the orientation of the accompanying draw-
ings. Therefore, the used directional terms are intended to
illustrate, but not to limit, the present disclosure. In the
accompanying drawings, the identical reference numerals
denote the similar elements.

[0035] For existing backlight module having a surface
light source, the light-emitting diode chip is easy being
pushed and tilted by the solder paste during the solid crystal
process and the reflow soldering operation, thereby causing
solid crystal stability of the light-emitting diode chip and
alignment uniformity, thereby improving lights mixing uni-
formity of the backlight module having the surface light
source. The present disclosure can solve the drawback
above.

[0036] As shown in FIG. 1, FIG. 1 is a profile schematic
diagram of a backlight module having a surface light source
according to an embodiment of the present disclosure. The
backlight module having the surface light source is config-
ured to be applied to a liquid crystal display panel. The
liquid crystal display panel includes a substrate 10, a plu-
rality of pads 11, a plurality of pad holes 12, a magnetic film
layer 13, a solder paste 14, and a light-emitting diode chip
15. The substrate 10 can be used in a flexible circuit board
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or a printed circuit board of the backlight module having the
surface light source. The plurality of pads 11 are disposed on
the substrate 10 on array. The plurality of pads 11 at least
include a first pad 111 and a second pad 112 disposed on the
substrate spaced apart from each other. The plurality of pad
holes 12 are disposed in the first pad 111 and the second pad
112 respectively. The plurality of pad holes 12 can run
throughout part or all the plurality of pads 11. The magnetic
film layer 13 corresponding to the plurality of pad holes 12
are disposed in the plurality of pad holes 12. Preferably, a
height of the magnetic film layer 13 is equal to a depth of the
pad hole 12. That is, the magnetic film layer 13 fills the pad
hole 12. Materials of the magnetic film layer 13 includes
magnetic materials. The solder paste 14 are disposed both on
the first pad 111 and the second pad 12. A plurality of pins
disposed on two sides of the light-emitting diode chip 15 are
corresponding to the magnetic film layer 13 and are con-
nected to both the first pad 111 and the second pad 112
respectively by the solder paste 14. The light-emitting diode
chip 15 can be prevented from being pushed and tilted by the
solder paste 14 during the solid crystal process and the
reflow soldering operation, and solid crystal stability and
alignment uniformity of the light-emitting diode chip can be
ensured, because the magnetic film layer is configured to
absorb the plurality of pins to fix the light-emitting diode
chip, thereby improving lights mixing uniformity of the
backlight module having the surface light source.

[0037] A size of each of the plurality of the pad hole 12 is
20% to 80% of an area of a corresponding area of the
plurality of pins 151. Preferably, the size of each of the
plurality of the pad hole 12 is 60% to 80% of the area of a
corresponding area of the plurality of pins 151.

[0038] According to an embodiment, a shape of the pad
holes 12 each is the same with a shape of the corresponding
area of the plurality of pins 151.

[0039] The substrate 10 is a supporting substrate of the
backlight module having the surface light source, and gen-
erally includes a polyimide (PI) film. A thickness thereof is
usually 0.1 mm to 0.12 mm (including white oil). A copper
wire (not labeled) and a structure of the pad 11 are attached
on the substrate 10. A thickness of the copper wire is 10 um
to 15 um. A thickness of the solder paste 14 disposed on the
pad 11 is Sum to 8 um in practical process. A fluorescent film
(not shown) is entirely encapsulated on the light-emitting
diode chip 15. The fluorescent film is adhered on the
light-emitting diode chip 15 and the substrate 10 by a
hot-pressing process, and has a thickness of 200 um to 300
um.

[0040] Combining with FIG. 2, FIG. 2 is a top view
schematic diagram of a backlight module having a surface
light source according to an embodiment of the present
disclosure. A first pad 111 and a second pad 112 are disposed
on the substrate 10. A white oil layer (not shown) is disposed
on the substrate 10, the first pad 111, and the second pad 112,
and the white oil layer is set up with a window opening area
16 exposing the light-emitting diode chip 15. A first con-
nected area 111a is disposed on the first pad 111, and a
second connected area 112¢ is disposed on the second pad
112. The plurality of pins are connected to both the first
connected area 111a and the second connected area 112a
respectively. The plurality of pad holes are disposed in both
the first connected area 111a and the second connected area
112a.
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[0041] According to an embodiment, an area of a corre-
sponding area of the plurality of pins is equal to an area of
the first connected area 111a or the second connected area
1124. The magnetic film layer 13 filling the pad hole can
generate magnetic attraction to the plurality of pins of the
light-emitting diode chip 15. A size of the light-emitting
diode chip 15 is 100 um to 500 um. Materials of the plurality
of pins of the light-emitting diode chip 15 includes a
nickel-gold alloy, and a nickel metal component accounts for
50% to 80%. A thickness of the plurality of pins thickened
is 10 um to 20 um, and is about 80% higher than a thickness
of a conventional light-emitting diode chip.

[0042] The present disclosure is intended to fill the mag-
netic film layer 13 on the plurality of pads 11, and make the
plurality of pins of the light-emitting diode chip 15 are
disposed on the magnetic film layer 13 disposed on the
plurality of pads 11, ensuring that the light-emitting diode
chip 15 is better absorbed and fixed, and preventing from
being pushed and tilted the solder paste during the reflow
soldering operation, thereby improving lights mixing uni-
formity of the backlight module having the surface light
source.

[0043] The present disclosure also provides a liquid crys-
tal display panel including the backlight module having the
surface light source above.

[0044] The present disclosure also provides a welding
method of the light-emitting diode chip. The light-emitting
diode chip is configured to be applied to the backlight
module having the surface light source. As shown in FIG. 3,
the method including following steps:

[0045] Step S10. Providing a substrate where a first pad
and a second pad disposed spaced apart from each other, a
first connected area disposed on the first pad, a second
connected area disposed on the second pad, and forming a
plurality of pad holes in both the first connected area and the
second connected area respectively by an etching process.
[0046] Combining with FIG. 4A to FIG. 4B, a plurality of
pads 11 are disposed on the substrate 10. The plurality of
pads 11 at least include the first pad 111 and the second pad
112 spaced apart from each other. The plurality of pad holes
12 having a specific size and shape is formed by a wet
etching process on the pad 11 disposed on the substrate 10.
The size and shape of the plurality of pad holes 12 are
determined according to a size and shape of the light-
emitting diode chip having a solid crystal process.

[0047] Step S20. Filling magnetic materials into the plu-
rality of pad holes to form a magnetic film layer.

[0048] Combining with FIG. 4C, filling the magnetic
materials into the plurality of pad holes 12 to form the
magnetic film layer 13 by spraying or brushing. According
to an embodiment, a height of the magnetic film layer 13 is
equal to a depth of the pad hole 12.

[0049] Step S30. Applying a solder paste on both the first
connected area and the second connected area.

[0050] Combining with FIG. 4D, the solder paste 14 are
disposed on both the first pad 111 and the second pad 112,
and the solder paste 14 at least covers the first connected
area and the second connected area.

[0051] Step S40. Soldering a plurality of pins disposed on
two sides of the light-emitting diode chip to the first con-
nected area and the second connected area respectively,
wherein the magnetic film layer is configured to absorb the
plurality of pins to fix the light-emitting diode chip.
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[0052] Combining with FIG. 4E, doing a solid crystal
process, and soldering the plurality of pins 151 disposed on
two sides of the light-emitting diode chip 15 to the first
connected area and the second connected area respectively
by the solder paste 14. When the plurality of pins 151 of the
light-emitting diode chip 15 is disposed over the pad 11, the
plurality of pins 151 and the magnetic film layer 13 are
mutually attracted by a magnetic force because the magnetic
film layer 13 is disposed, and a tilting short circuit phenom-
enon of the light-emitting diode chip 15 during a subsequent
reflow soldering operation is prevented.

[0053] According to an embodiment, a size of each of the
plurality of the pad hole 12 is 20% to 80% of an area of a
corresponding area of the plurality of pins 151. A height of
the magnetic film layer 13 is equal to a depth of the pad hole
12.

[0054] The backlight module having a surface light
source, the liquid crystal display panel, and the welding
method of the light-emitting diode chip provided in the
present disclosure can prevent the light-emitting diode chip
being pushed and tilted by the solder paste during the solid
crystal process and the reflow soldering operation and can
ensure solid crystal stability of the light-emitting diode chip
and alignment uniformity, thereby improving lights mixing
uniformity of the backlight module having the surface light
source.

[0055] The present disclosure is described in detail in
accordance with the above contents with the specific pre-
ferred examples. However, this present disclosure is not
limited to the specific examples. For a person of ordinary
skill in the art, on the premise of keeping the conception of
the present disclosure, the technical personnel can also make
simple deductions or replacements, all of which should be
considered to belong to the protection scope of the present
disclosure.

What is claimed is:

1. A backlight module having a surface light source for a

liquid crystal display panel, comprising:

a substrate;

a first pad disposed on the substrate;

a second pad disposed on the substrate spaced apart from
the first pad;

a plurality of pad holes disposed in the first pad and the
second pad respectively;

a magnetic film layer corresponding to the plurality of pad
holes disposed in the plurality of pad holes;

a solder paste disposed both on the first pad and the
second pad;

a light-emitting diode chip, wherein a plurality of pins
disposed on two sides of the light-emitting diode chip
are corresponding to the magnetic film layer and are
connected to both the first pad and the second pad
respectively by the solder paste;

wherein the magnetic film layer is configured to absorb
the plurality of pins to fix the light-emitting diode chip.

2. The backlight module having the surface light source as

claimed in the claim 1, wherein a first connected area is
disposed on the first pad, and a second connected area is
disposed on the second pad, and the plurality of pins
disposed on two sides of the light-emitting diode chip are
connected to both the first connected area and the second
connected area respectively.
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3. The backlight module having the surface light source as
claimed in the claim 2, wherein the plurality of pad holes are
disposed in both the first connected areca and the second
connected area.

4. The backlight module having the surface light source as
claimed in the claim 3, wherein a size of each of the plurality
of the pad hole is 20% to 80% of an area of a corresponding
area of the plurality of pins.

5. The backlight module having the surface light source
claimed in the claim 1, wherein a shape of the pad holes each
is the same with a shape of the corresponding area of the
plurality of pins.

6. The backlight module having the surface light source as
claimed in the claim 1, wherein a height of the magnetic film
layer is equal to a depth of the pad hole.

7. The backlight module having the surface light source as
claimed in the claim 1, wherein the backlight module further
comprises a white oil layer, wherein the white oil layer is
disposed on the substrate, the first pad, and the second pad;
and

a window opening area, configured to expose the light-

emitting diode chip, is disposed on the white oil layer.

8. A liquid crystal display panel, comprising the backlight
module having the surface light source for the liquid crystal
display panel as claimed in claim 1.
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9. A welding method of a light-emitting diode chip, the
light-emitting diode chip configured to be used in a back-
light module having a surface light source, wherein the
method comprises following steps:

step S10, providing a substrate where a first pad and a

second pad disposed spaced apart from each other, a
first connected area disposed on the first pad, a second
connected area disposed on the second pad, and form-
ing a plurality of pad holes in both the first connected
area and the second connected area respectively by an
etching process;

step S20, filling magnetic materials into the plurality of

pad holes to form a magnetic film layer;

step S30, applying a solder paste on both the first con-

nected area and the second connected area;

step S40, soldering a plurality of pins disposed on two

sides of the light-emitting diode chip to the first con-
nected area and the second connected area respectively,
wherein the magnetic film layer is configured to absorb
the plurality of pins to fix the light-emitting diode chip.

10. The welding method as claimed in the claim 9,
wherein a size of each of the plurality of the pad hole is 20%
to 80% of an area of a corresponding area of the plurality of
pins, and a height of the magnetic film layer is equal to a
depth of the pad hole.
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