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(57) ABSTRACT

Abacklight module and a liquid crystal display are provided.
The backlight module has a substrate, a plurality of solder-
ing pads, and a reflective pattern layer. The soldering pads
are distributed on the substrate and each of the soldering
pads has a soldering pad size. The reflective pattern layer
covers the soldering pads and the substrate. The reflective
pattern layer has openings, positions of the openings corre-
spond to positions of the soldering pads, each of the open-
ings has an opening size, and the opening size is smaller than
the corresponding soldering pad size. The backlight module
is provided with the openings in the reflective pattern
corresponding to the positions of the soldering pads, and the
opening size of the openings is smaller than the soldering
pad size of the soldering pads, thereby increasing a ratio of
the reflective pattern layer to the substrate. Therefore,
brightness is improved.
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BACKLIGHT MODULE AND LIQUID
CRYSTAL DISPLAY

FIELD OF DISCLOSURE

[0001] The present disclosure relates to displays, and more
particularly, to a backlight module and a liquid crystal
display.

BACKGROUND OF DISCLOSURE

[0002] In order to achieve requirements of a full screen, a
side-entry light-injection scheme is limited on how much a
side frame can be reduced. Generally, a connection area of
a flexible circuit board needs to be reserved in a lower frame
area, so a limit of a width of a bottom frame is substantially
2 to about 3 mm. Conversely, a direct-lit light-injection
scheme does not need to reserve a connection area of the
abovementioned flexible circuit board, so widths of upper,
lower, left and right side frames can be further reduced.
[0003] Referring to FIGS. 1A and 1B, which are a cross-
sectional schematic diagram and a top view of a conven-
tional backlight module 10, respectively. In a current direct-
lit light-injection scheme, because a light-emitting diode
(not shown) and a pad 11 are non-reflective, it is necessary
to provide a reflective layer 12 at a position where the
light-emitting diode and the pad 11 are not provided to
improve brightness. However, in order to avoid a process
error when the reflective layer 12 is disposed to block the
pad 11, the conventional technology defines a forbidden
region 13 in which the reflective layer 12 is not disposed
around the pad 11. However, the abovementioned manner
causes a ratio of the reflective layer 12 to decrease, thereby
lowering the brightness.

[0004] Therefore, it is necessary to provide a backlight
module and a liquid crystal display to solve the problems
existing in the conventional technology.

SUMMARY OF DISCLOSURE

[0005] From above, the present disclosure provides a
backlight module and a liquid crystal display to solve a
problem that the brightness of the backlight module and the
liquid crystal display is insufficient due to a decrease in a
proportion of the reflective layer.

[0006] An object of the present disclosure is to provide a
backlight module, which is provided with a plurality of
openings in the reflective pattern corresponding to the
positions of the soldering pads, and an opening size of the
openings is less than a soldering pad size of soldering pads,
thereby increasing a ratio of a reflective pattern layer to the
substrate. Therefore, a brightness is improved.

[0007] Another object of the present disclosure is to
provide a liquid crystal display, which can include a back-
light module in an embodiment of the present disclosure, so
as to improve a display brightness of the liquid crystal
display.

[0008] To achieve the above object of the present disclo-
sure, an embodiment of the present disclosure provides a
backlight module comprising a substrate, a plurality of
soldering pads, a reflective pattern layer, and a plurality of
light emitting diode chips. The plurality of soldering pads
are distributed on the substrate and each of the plurality of
soldering pads has a soldering pad size. The reflective
pattern layer covers the plurality of soldering pads and the
substrate, wherein the reflective pattern layer has a plurality
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of openings, positions of the plurality of openings corre-
spond to positions of the plurality of soldering pads, each of
the plurality of openings has an opening size, and the
opening size is less than the corresponding soldering pad
size. The plurality of light emitting diode chips are disposed
on the plurality of soldering pads and electrically connected
to the plurality of soldering pads through the corresponding
openings, wherein each of the plurality of light emitting
diode chips has a chip size, and the chip size is less than or
equal to the corresponding opening size, wherein the back-
light module is a direct-lit backlight module.

[0009] In an embodiment of the present disclosure, the
chip size ranges from 100 to 500 micrometers.

[0010] In an embodiment of the present disclosure, the
backlight module further comprises at least one optical layer
covering the reflective pattern layer and the plurality of light
emitting diode chips.

[0011] In an embodiment of the present disclosure, the at
least one optical layer comprises at least one of a phosphor
layer, a diffusion layer and a brightness enhancement layer.
[0012] In an embodiment of the present disclosure, the
soldering pad size ranges from 600 to 1000 micrometers.
[0013] In an embodiment of the present disclosure, the
opening size ranges from 100 to 500 micrometers.

[0014] To achieve the above object of the present disclo-
sure, an embodiment of the present disclosure provides a
backlight module comprising a substrate, a plurality of
soldering pads, and a reflective pattern layer. The plurality of
soldering pads are distributed on the substrate and each of
the plurality of soldering pads has a soldering pad size. The
reflective pattern layer covers the plurality of soldering pads
and the substrate, wherein the reflective pattern layer has a
plurality of openings, positions of the plurality of openings
correspond to positions of the plurality of soldering pads,
each of the plurality of openings has an opening size, and the
opening size is less than the corresponding soldering pad
size.

[0015] In an embodiment of the present disclosure, the
backlight module further comprises a plurality of light
emitting diode chips disposed on the plurality of soldering
pads and electrically connected to the plurality of soldering
pads through the corresponding openings, wherein each of
the plurality of light emitting diode chips has a chip size, and
the chip size is less than or equal to the corresponding
opening size.

[0016] In an embodiment of the present disclosure, the
chip size ranges from 100 to 500 micrometers.

[0017] In an embodiment of the present disclosure, the
backlight module further comprises at least one optical layer
covering the reflective pattern layer and the plurality of light
emitting diode chips.

[0018] In an embodiment of the present disclosure, the at
least one optical layer comprises at least one of a phosphor
layer, a diffusion layer and a brightness enhancement layer.
[0019] In an embodiment of the present disclosure, the
backlight module is a direct-lit backlight module.

[0020] In an embodiment of the present disclosure, the
soldering pad size ranges from 600 to 1000 micrometers.
[0021] In an embodiment of the present disclosure, the
opening size ranges from 100 to 500 micrometers.

[0022] Further, another embodiment of the present disclo-
sure provides a liquid crystal display comprising a backlight
module described above.
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DESCRIPTION OF DRAWINGS

[0023] FIG. 1A is a cross-sectional schematic diagram of
a conventional backlight module,

[0024] FIG. 1B is a top-view schematic diagram of a
conventional backlight module.

[0025] FIG. 2A is a cross-sectional schematic diagram of
a backlight module in an embodiment of the present disclo-
sure.

[0026] FIG. 2B is a top-view schematic diagram of a
backlight module in an embodiment of the present disclo-
sure,

[0027] FIG. 2C is a cross-sectional schematic diagram of
a backlight module in another embodiment of the present
disclosure.

[0028] FIG. 3 is a cross-sectional schematic diagram of a
liquid crystal display in an embodiment of the present
disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0029] Following description of the various embodiments
is provided to illustrate the specific embodiments of the
present disclosure. Furthermore, directional terms men-
tioned in the present disclosure, such as upper, lower, top,
bottom, front, rear, left, right, inner, outer, side, surrounding,
central, horizontal, horizontal, vertical, longitudinal, axial,
radial, an uppermost layer or a lowermost layer, etc., only
refer to a direction of the accompanying figures, Therefore,
the used directional terms are used to describe and under-
stand the present disclosure, but the present disclosure is not
limited thereto.

[0030] Referring to FIG. 2A together with FIG. 2. FIG. 2A
is a cross-sectional schematic diagram of a backlight module
20 in an embodiment of the present disclosure, and FIG. 26
is a top-view schematic diagram of a backlight module 20 in
an embodiment of the present disclosure, where a light
emitting diode chip 24 is not shown in FIG. 28. The
backlight module 20 according to an embodiment of the
present disclosure is, for example, a direct-lit backlight
module. The backlight module 20 mainly includes a sub-
strate 21, a plurality of soldering pads 22, and a reflective
pattern layer 23. The substrate 21 may support components
of the backlight module 20, such as the plurality of pads 22
and the reflective pattern layer 23, or other components. In
an embodiment, the substrate 21 is, for example, a flexible
substrate or a rigid substrate. In one example, the flexible
substrate is, for example, a flexible circuit board. In another
example, the rigid substrate is, for example, a rigid circuit
board. In another embodiment, the flexible circuit board or
the rigid circuit board may include a protective layer, a first
copper wire pattern layer, an insulating spacer layer, and a
second copper wire pattern from bottom to top sequentially.
[0031] The backlight module 20 according to an embodi-
ment of the present disclosure includes the plurality of
soldering pads 22 distributed on the substrate 21 and each of
the plurality of soldering pads 22 having a soldering pad size
22A. In an embodiment, a bottom of the plurality of pads 22
may be electrically connected to the substrate 21 (e.g., the
flexible circuit board or the rigid circuit board). In another
embodiment, the soldering pad size 22A is greater than a
soldering pad size used in prior art. Specifically, please refer
to FIG. 1A to FIG. 2B together. In the prior art, because a
forbidden area 13 needs to be defined around a soldering pad
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11, and a soldering pad 13 itself is not a reflector, the
soldering pad 13 tends to be produced in a small size. In
contrast, the backlight module 20 of an embodiment of the
present disclosure is an enlarged pad size 22A (for example,
if the soldering pad 11 of the prior art has a size between 100
and 500 micrometers, the soldering pad size 22A of the
embodiment of the present disclosure is between 600 and
1000 micrometers), and a reflection effect is enhanced by an
arrangement of the reflective pattern layer 23, thereby
improving the brightness. For details, please refer to the
description in the following paragraphs. In an embodiment,
the soldering pad size 22A is, for example, 650 micrometers,
700 micrometers, 750 micrometers, 800 micrometers, 850
micrometers, 900 micrometers, or 950 micrometers.

[0032] The backlight module 20 according to an embodi-
ment of the present disclosure includes the reflective pattern
layer 23 covering the plurality of soldering pads 22 and the
substrate 21, wherein the reflective pattern layer 23 has a
plurality of openings 231, positions of the plurality of
openings 231 correspond to positions of the plurality of
soldering pads 22, each of the plurality of openings 231 has
an opening size 231A, and the opening size 231A is smaller
than the corresponding soldering pad size 22A. In one
embodiment, the reflective pattern layer 23 is a white
reflective layer, which has a primary function of providing
electrical isolating and improving light reflectance. The
reflective pattern layer 23 may be a white pigment resin
mixing layer commonly used in a field of backlight modules,
or may be a composite optical reflective layer having a
plurality of inorganic film layers. In one example, material
of the reflective pattern layer 23 is, for example, a mixture
of liquid hydrocarbons formed by refining petroleum.

[0033] It is to be mentioned here that the opening size
231A is, for example, a soldering pad size corresponding to
the prior art. For example, the prior art soldering pad size
11A is between 100 and 500 micrometers, and the opening
size 231 A of an embodiment of the present disclosure is also
between 100 and 500 micrometers (e.g., 150 micrometers,
200 micrometers, 250 micrometers, 300 micrometers, 350
micrometers, 400 micrometers or 450 micrometers). It is to
be noted that at least a portion of each of the plurality of
soldering pads 22 of an embodiment of the present disclo-
sure (e.g., edges of the plurality of soldering pads 22) is
covered by the reflective pattern layer 23. Further, a remain-
ing portion of the plurality of soldering pads 22 is exposed
through the plurality of openings 231. In an embodiment, the
backlight module 20 may include a plurality of light emit-
ting diode chips 24, and the plurality of light emitting diode
chips 24 are disposed on the plurality of soldering pads 22
and are electrically connected, for example, through the
plurality of openings 231. The plurality of soldering pads 22,
wherein each of the plurality of light-emitting diode (LED)
chips 24 has a chip size 24A smaller than or equal to the
corresponding opening size. The plurality of light emitting
diode chips 24 may emit light 241, and the light 241 may be
reflected by the reflective pattern layer 23 to improve
brightness of the backlight module 20. In one example, the
chip size 24A is between 100 and 500 micrometers (e.g., 150
micrometers, 200 micrometers, 250 micrometers, 300
micrometers, 350 micrometers, 400 micrometers, or 450
micrometers).

[0034] Further, a relationship among the soldering pad
size 22A, the corresponding opening size 231A, and the
corresponding chip size 24A is illustrated. First, the opening
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size 231A is associated with the chip size 24A, that is, the
opening size 231A is designed according to the chip size
24A. For example, when the chip size 24A is 300 microm-
eters, the opening size 231A can be 300 micrometers or
more. In a preferred example, the chip size 24A is equal to
the opening size 231A to avoid a decrease in a ratio of the
reflective layer 12. After determining the opening size 231A,
the soldering pad size 22A is determined. For example,
when the opening size 231A is 300 microns, the soldering
pad size 22A may be 700 micrometers. As can be seen from
the above, the pad size 22A, the corresponding opening size
231A, and the corresponding chip size 24A can be appro-
priately adjusted according to requirements.

[0035] From above, the backlight module 20 of an
embodiment of the present disclosure is to enlarge the
soldering pad size and to define an exposed area of the
plurality of soldering pads 22 by the reflective pattern layer
23, such that it is possible to ensure that the plurality of
soldering pads 22 are not covered by the reflective pattern
layer 23 under a premise of no forbidden area 13 being
provided. Moreover, since the forbidden area 13 is not
required to be provided, the brightness of the backlight
module 20 of an embodiment of the present disclosure can
be improved.

[0036] Refer to FIG. 20, which is a cross-sectional sche-
matic diagram of a backlight module 20 in another embodi-
ment of the present disclosure. In an embodiment, the
backlight module 20 further includes at least one optical
layer 25 covering the reflective pattern layer 23 and the
plurality of light emitting diode chips 24. In one example,
the at least one optical layer includes at least one of a
phosphor layer 251 (e.g., including transparent silica gel and
phosphor particles), a diffusion layer 252 and a brightness
enhancement layer 253. It is to be noted that material and
manufacturing methods of the phosphor layer 251, the
diffusion layer 252, and the brightness enhancing layer 253
can be referred to, for example, material and manufacturing
methods of a phosphor layer, a diffusion layer, and a
brightness enhancement used in a general backlight module,
which is not repeated again.

[0037] Refer to FIG. 3, which is a cross-sectional sche-
matic diagram of a liquid crystal display 30 in an embodi-
ment of the present disclosure. The liquid crystal display 30
includes the backlight module 20 of any one of the above
mentioned embodiments. In an embodiment, the liquid
crystal display 30 may further include other components of
a general liquid crystal display, such as a display module 31,
wherein light generated by the backlight module 20 may
pass through the display module 31 to display an image or
a video of the liquid crystal display 20.

[0038] From above, the liquid crystal display 30 of the
embodiment of the present disclosure uses the backlight
module 20 described above. The backlight module 20 is to
enlarge the soldering pad size and to define an exposed area
of the plurality of soldering pads 22 by the reflective pattern
layer 23, such that it is possible to ensure that the plurality
of soldering pads 22 are not covered by the reflective pattern
layer 23 under a premise of no forbidden area 13 being
provided. Moreover, since the forbidden area 13 is not
required to be provided, the brightness of the backlight
module 20 can be improved. Therefore, the brightness of the
liquid crystal display 30 in an embodiment of the present
disclosure including the backlight module 20 is improved.
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[0039] The present disclosure has been described in rela-
tive embodiments described above, but the above embodi-
ments are merely examples for implementing the present
disclosure. It is noted that the disclosed embodiments do not
limit the scope of the disclosure. On the contrary, modifi-
cations and equal settings included in the spirit and scope of
the claims are all included in the scope of the present
disclosure.

1. A backlight module, comprising:

a substrate;

a plurality of soldering pads distributed on the substrate
and each of the plurality of soldering pads having a
soldering pad size:

a reflective pattern layer covering the plurality of solder-
ing pads and the substrate, wherein the reflective pat-
tern layer has a plurality of openings, positions of the
plurality of openings correspond to positions of the
plurality of soldering pads, each of the plurality of
openings has an opening size, and the opening size is
smaller than the corresponding soldering pad size; and

a plurality of light emitting diode chips disposed on the
plurality of soldering pads and electrically connected to
the plurality of soldering pads through the correspond-
ing openings, wherein each of the plurality of light
emitting diode chips has a chip size, and the chip size
is smaller than or equal to the corresponding opening
size,

wherein the backlight module is a direct-lit backlight
module.

2. The backlight module according to claim 1, wherein the

chip size ranges from 100 to 500 micrometers.

3. The backlight module according to claim 1, further
comprising at least one optical layer covering the reflective
pattern layer and the plurality of light emitting diode chips.

4. The backlight module according to claim 3, wherein the
at least one optical layer comprises at least one of a phosphor
layer, a diffusion layer, and a brightness enhancement layer,

5. The backlight module according to claim 1, wherein the
soldering pad size ranges from 600 to 1000 micrometers.

6. The backlight module according to claim 1, wherein the
opening size ranges from 100 to 500 micrometers.

7. A backlight module, comprising;

a substrate;

a plurality of soldering pads distributed on the substrate
and each of the plurality of soldering pads having a
soldering pad size; and

a reflective pattern layer covering the plurality of solder-
ing pads and the substrate, wherein the reflective pat-
tern layer has a plurality of openings, positions of the
plurality of openings correspond to positions of the
plurality of soldering pads, each of the plurality of
openings has an opening size, and the opening size is
smaller than the corresponding soldering pad size,

8. The backlight module according to claim 7, further
comprising a plurality of light emitting diode chips disposed
on the plurality of soldering pads and electrically connected
to the plurality of soldering pads through the corresponding
openings, wherein each of the plurality of light emitting
diode chips has a chip size, and the chip size is smaller than
or equal to the corresponding opening size.

9. The backlight module according to claim 8, wherein the
chip size ranges from 100 to 500 micrometers.
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8. The backlight module according to claim 8, further
comprising at least one optical layer covering the reflective
pattern layer and the plurality of light emitting diode chips.

11. The backlight module according to claim 10, wherein
the at least one optical layer comprises at least one of a
phosphor layer, a diffusion layer, and a brightness enhance-
ment layer.

12. The backlight module according to claim 7, wherein
the backlight module is a direct-lit backlight module.

13. The backlight module according to claim 7, wherein
the soldering pad size ranges from 600 to 1000 micrometers.

14. The backlight module according to claim 7, wherein
the opening size ranges from 100 to 500 micrometers.

15. A liquid crystal display, comprising a backlight mod-
ule according to claim 7.

#* #* #* #* #*
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