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(57) ABSTRACT

The present invention discloses a plastic frame, a backlight
module and a liquid crystal display device. The plastic frame
comprising a support portion for supporting the liquid crystal
panel, and having a first side surface disposed adjacent to the
liquid crystal panel and provided with multiple first concave
structures; and a second side surface disposed away from the
liquid crystal panel and opposite to the first side surface.
Through the above way, the present invention can reduce the
heat transmitted to the liquid crystal panel and reduce the risk
of display problem of the liquid crystal panel produced by
over temperature so as to improve the display quality of the
liquid crystal display device.
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Figure 1 (Prior art)
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Figure 2
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PLASTIC FRAME, BACKLIGHT MODULE
AND LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to the field of display
technology, and more particularly to a plastic frame, a back-
light module and a liquid crystal display device.

[0003] 2. Description of Related Art

[0004] Because the liquid crystal display device using
direct-light type backlight module is thicker, the liquid crystal
display device generally uses the side light type backlight
module. For the side-light type backlight module, the gener-
ated heat is large at the light incident side of the light source.
In order to avoid the heat affect the display quality of the
liquid crystal panel as well as to improve the life ofthe device,
it must take some heat dissipation designs for distributing the
generated heat from the light source right away. FIG. 1 is a
schematic view of a thermal design of the liquid crystal dis-
play device in the prior art.

[0005] With reference to FIG. 1, the liquid crystal display
device 100 includes a liquid crystal panel 110 and a plastic
frame 130 of a backlight module 120. Wherein the plastic
frame 130, a first side surface 131 disposed adjacent to the
liquid crystal panel 110, and a second side. surface 132 dis-
posed away from the liquid crystal panel 110 and disposed
oppositely to the first side surface 131 are all smooth planar
structures. The liquid crystal display device 100 mainly uses
the plastic frame 130 for insulating the heat generated from
the light source at the light incident side in order to reduce the
heat sustained by the liquid crystal panel 110.

[0006] However, in the liquid crystal display device with
Gate. On Array (GOA), in the thermal design shown in FIG.
1, the liquid crystal panel not only sustains the heat transmit-
ted from the light source, but also sustains the heat generated
when it is displaying. Thereby, it easily leads to high tem-
perature problem of the liquid crystal panel so as to induce
display problems in order to reduce the display quality of the
liquid crystal display device.

[0007] Insummary, it requires to provide a plastic frame, a
backlight module and a liquid crystal display device in order
to solve the above problems.

SUMMARY OF THE INVENTION

[0008] The technical problem solved by the present inven-
tion is to provide a plastic frame, a backlight module, and a
liquid crystal device to reduce the heat transmitted to the
liquid crystal panel and reduce the risk of the display problem
of the liquid crystal panel produced by over temperature so as
to improve the display quality of the liquid crystal display
device.

[0009] In order to solve the above-mentioned technical
problem, a technical solution provided by the present inven-
tion is: a plastic frame comprising: a support portion for
supporting a liquid crystal panel and having: a first side sur-
face disposed adjacent to the liquid crystal panel and provided
with multiple first concave structures; a second side surface
disposed away from the liquid crystal panel and opposite to
the first side surface; a thermal conductive member disposed
on the second side surface; and a butler member disposed
between the support portion and the liquid crystal panel and
having a third side surface disposed adjacent to the liquid
crystal panel and a fourth side surface disposed away from the
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liquid crystal panel and opposite to the third side surface, and
the fourth side surface provides with multiple second concave
structures.

[0010] Wherein, the multiple first concave structures are
spaced at intervals by rows and columns on the first side
surface, and the number of each row of the multiple first
concave structures is at least two, and the number of each
column of the multiple first concave structures is at least two.
[0011] Wherein, the thermal conductive member is a stripe
structure and 1s disposed on the second side surface by attach-
ing.

[0012] Wherein, the multiple second concave structures are
spaced at intervals by rows and columns on the fourth side
surface, and the number of each row of the multiple second
concave structures is at least two, and the number of each
column of the multiple second concave structures is at least
two.

[0013] Wherein, the first side surface further provides with
arecess, and the multiple first concave structures are disposed
at a bottom of the recess.

[0014] Wherein, the buffer member is disposed within the
recess.
[0015] In order to solve the above-mentioned technical

problem, another technical solution provided by the present
invention is: a backlight module comprising: a light guide
plate; an optical film; and a plastic frame comprising a sup-
port portion for supporting a liquid crystal panel, the support
portion pressing and holding the light guide plate and the
optical film and having a first side surface disposed adjacent
to the liquid crystal panel and provided with multiple first
concave structures; and a second side surface disposed away
from the liquid crystal panel and opposite to the first side
surface.

[0016] Wherein, the multiple first concave structures are
spaced at intervals by rows and columns on the first side
surface, and the number of each row of the multiple first
concave structures is at least two, and the number of each
column of the multiple first concave structures is at least two.
[0017] Wherein, the plastic frame further comprises a ther-
mal conductive member disposed on the second side surface.
[0018] Wherein, the thermal conductive member is a stripe
structure and is disposed on the second side surface by attach-
ing.

[0019] Wherein, the plastic frame further comprises a
buffer member disposed between the support portion and the
liquid crystal panel, and having a third side surface disposed
adjacent to the liquid crystal panel and a fourth side surface
disposed away from the liquid crystal panel and opposite to
the third side surface, and the fourth side surface provides
with multiple second concave structures.

[0020] Wherein, the first side surface further provides with
arecess, and the multiple first concave structures are disposed
at a bottom of the recess.

[0021] Wherein, the buffer member is disposed within the
recess.
[0022] In order to solve the above-mentioned technical

problem, another technical solution provided by the present
invention is: a liquid crystal display device comprising: a
liquid crystal panel; and a plastic frame comprising a support
portion for supporting the liquid crystal panel and having a
first side surface disposed adjacent to the liquid crystal panel
and provided with multiple first concave structures; and a
second side surface disposed away from the liquid crystal
panel and opposite to the first side surface.
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[0023] Wherein, the multiple first concave structures are
spaced at intervals by rows and columns on the first side
surface, and the number of each row of the multiple first
concave structures is at least two, and the number of each
column of the multiple first concave structures is at least two.
[0024] Wherein, the plastic frame farther comprises a ther-
mal conductive member disposed on the second side surface.
[0025] Wherein, the thermal conductive member is a stripe
structure and is disposed on the second side surface by attach-
ing.

[0026] Wherein, the plastic frame further comprises a
buffer member disposed between the support portion and the
liquid crystal panel, and having a third side surface disposed
adjacent to the liquid crystal panel and a fourth side surface
disposed away from the liquid crystal panel and opposite to
the third side surface, and the fourth side surface provides
with multiple second concave structures.

[0027] Wherein, the first side surface further provides with
arecess, and the multiple first concave structures are disposed
at a bottom of the recess.

[0028] Wherein, the buffer member is disposed within the
recess.
[0029] The beneficial effect of the present invention is:

through the support portion of the plastic frame and the mul-
tiple first concave structures disposed on the first side surface
disposed adjacent to the liquid crystal panel; using the air
within the multiple first concave structures to achieve the
insulation of the heat generated by the light source in order to
reduce the heat transmitted to the liquid crystal panel. There-
fore, it reduces the risk of the display problem of the liquid
crystal panel produced by over temperature so as to improve
the display quality of the liquid crystal display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is a schematic diagram of the liquid crystal
display device having a thermal design in the prior art;
[0031] FIG. 2 is a schematic diagram of an embodiment of
a plastic frame in the present invention;

[0032] FIG. 3 is a schematic diagram of a buffer member
shown in FIG. 2;

[0033] FIG. 4 is a schematic diagram of an embodiment of
the plastic frame of a backlight module shown in FIG. 2; and
[0034] FIG. 5 is a schematic diagram of an embodiment of
the backlight module of a liquid crystal display device shown
in FIG. 4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0035] The following content combines with the drawings
and the embodiment for describing the present invention in
detail.

[0036] FIG. 2 is a schematic diagram of an embodiment of
a plastic frame in the present invention. As shown in FIG. 2,
the plastic frame 200 includes a support portion 210, a mount-
ing portion 220, a thermal conductive member 230 and a
buffer member 240.

[0037] In the present embodiment, the support portion 210
includes a first side surface 211 and a second side surface 212.
The first side surface 211 and the second side surface 212 are
disposed oppositely. The first side surface 211 provides with
arecess 213, and a bottom of the recess 213 is provided with
multiple first concave structures 214. Wherein, the multiple
first concave structures 214 are spaced at intervals by rows
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and columns at the bottom of the recess 213. The number of
each row of the multiple first concave structures 214 is at least
two, and the number or each column of the multiple first
concave structures 214 is at least two. The present invention is
not limited as shown in FIG. 2.

[0038] It should be noted that, in another embodiment, on
the first side surface 211 of the support portion 210, it may not
be provided with the recess, that is, a planar structure. The
multiple first concave structures 214 are disposed directly on
the first side surface 211.

[0039] In the present embodiment, the multiple first con-
cave structures 214 is for storing air so that the plastic frame
200 can uses the stored air to achieve the insulation of the heat
generated by the light source.

[0040] The thermal conductive member 230 is a stripe
structure, and it can be disposed on the second side surface
212 by attaching or other means. Wherein, the thermal con-
ductive member 230 is made of a polymer thermally conduc-
tive synthetic material, a heat conductive metal or other mate-
rial of good thermal conductivity. In another embodiment, the
thermal conductive member 230 may be disposed on the
second side surface 212 by other means. In the present
embodiment, the thermal conductive member 230 can pre-
vent the heat generated by the light source from gathering at
the lightincident side, to achieve the greatest homogenization
of the overall temperature of the plastic frame 200.

[0041] FIG. 3 is a schematic diagram of a buffer member
shown in FIG. 2. With reference to FIG. 2 and FIG. 3, the
buffer member 240 is a stripe structure and is disposed in the
recess 213 of the first side surface 211 of the support portion
210. The buffer member 240 includes a third side surface 241
and a fourth side surface 242. The fourth side surface 242 is
disposed oppositely to the third side surface 241 and is pro-
vided with multiple second concave structures 243.

[0042] Wherein, the multiple second concave structures
243 are spaced at intervals by rows and columns on the fourth
side surface 242. The number of each row or the multiple
second concave structures 243 is at least two, and the number
of each row of the multiple second concave structures 243 is
at least two.

[0043] In the present embodiment, the buffer member 240
is a plastic strip or material members having good heat-
insulating properties and certain flexibility. The buffer mem-
ber 240 protects the liquid crystal panel and achieves the
insulation of the heat generated by the light source at the same
time through the air within the multiple second concave struc-
tures 243. It should be noted that, in another embodiment, the
buffer member 240 may not be provided in the recess 213, and
just provided on the first side surface 211 of the support
portion 210 of plastic frame 200. It only requires achieving
the insulation function of the heat.

[0044] FIG. 4 is a schematic diagram of an embodiment of
the plastic frame 200 of a backlight module 400 shown in
FIG. 2. As shown in FIG. 4, the backlight module 400 com-
prises: a backplane 410, the plastic frame 200, a light guide
plate 430, an optical film 440 and a light source 450. The light
guide plate 430, the light source 450 and the optical film 440
are disposed within a space defined by the backplane 410 and
the plastic frame 200.

[0045] Inthe present embodiment, the light guide plate 430
includes a light incident surface 431 and a light emitting
surface 432. An included angle between the light incident
surface 431 and the light emitting surface 432 is 90°. The light
source 450 is disposed adjacent to the light incident surface
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431, and the optical film 440 is disposed adjacent to the light
emitting surface 432. The second side surface 212 of the
support portion 210 of the plastic frame 200 (shown in FIG. 2)
is disposed toward the light guide plate 430. The support
portion 210 presses and holds the light guide plate 430 and the
optical film 440. The mounting portion 220 of the plastic
frame 200 is fixed to the backplane 410 by screws. In another
embodiment, they may be fixed together by rivets or weld.
[0046] In the present embodiment, since it uses the struc-
ture as the plastic frame 200 shown in FIG. 2, the plastic frame
200 can avoid the temperature concentration at the light inci-
dent side because of the heat generated by the light source in
order to achieve the homogenization of the overall tempera-
ture of the plastic frame. At the same time, the air within the
concave structures of the plastic frame 200 can achieve insu-
lating the heat generated by the light source 450 in order to
reduce the heat transmitted out and from the plastic frame
200.
[0047] FIG. 5 is a schematic diagram of an embodiment of
the backlight module 400 of a liquid crystal display device
500 shown in FIG. 4. As shown FIG. 5, the liquid crystal
display device 500 includes: a liquid crystal panel 510, a
backlight module 400, and an outer frame 520.
[0048] Wherein, the liquid crystal panel 510 is adjacent to
the first side surface 211 of the support portion 210 of the
plastic frame 200. The outer frame 520 and the backplane 410
of the backlight module 400 are fixed together through
screws.
[0049] Through the foregoing, since it uses the structure as
the plastic frame 200 shown in FIG. 2, the plastic frame 200
can avoid the temperature concentration at the light incident
side because of the heat generated by the light source in order
to achieve the homogenization of the overall temperature of
the plastic frame. At the same time, the air within the concave
structures of the plastic frame 200 can achieve insulation of
the heat generated by the light source 450 in order to reduce
the heat transmitted to the liquid crystal panel 510 and reduce
the risk of the display problem of the liquid crystal panel 510
produced by over temperature so as to improve the display
quality of the liquid crystal display device 500.
[0050] Theabove embodiments of the present invention are
not used to limit the claims of this invention. Any use of the
content in the specification or in the drawings of the present
invention which produces equivalent structures or equivalent
processes, or directly or indirectly used in other related tech-
nical fields is still covered by the claims in the present inven-
tion.

What is claimed is:

1. A plastic frame comprising;

a support portion for supporting a liquid crystal panel and

having:

a first side surface disposed adjacent to the liquid crystal
panel and provided with multiple first concave struc-
tures;

a second side surface disposed away from the liquid
crystal panel and opposite to the first side surface;

a thermal conductive member disposed on the second side
surface: and

abuffer member disposed between the support portion and
the liquid crystal. panel and having a third side surface
disposed adjacent to the liquid crystal panel and a fourth
side surface disposed away from the liquid crystal panel
and opposite to the third side surface, and the fourth side
surf provides with multiple second concave structures.
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2. The plastic frame according to claim 1, wherein, the
multiple first concave structures are spaced at intervals by
rows and columns on the first side surface, and the number of
each row of the multiple first concave structures is at least
two, and the number of each column of the multiple first
concave structures is at least two.
3. The plastic frame according to claim 1, wherein, the
thermal conductive member is a stripe structure and is dis-
posed on the second side surface by attaching.
4. The plastic frame according to claim 1, wherein, the
multiple second concave structures are spaced at intervals by
rows and columns on the fourth side surface, and the number
of each row of the multiple second concave structures is at
least two, and the number of each column of the multiple
second concave structures is at least two.
5. The plastic frame according to claim 1, wherein, the first
side surface further provides with a recess, and the multiple
first concave structures are disposed at a bottom of the recess.
6. The plastic frame according to claim 4, wherein, the
buffer member is disposed within the recess.
7. A backlight module comprising;
a light guide plate;
an optical film; and
a plastic frame comprising
a support portion for supporting a liquid crystal panel,
the support portion pressing and holding the light
guide plate and the optical film, and having
a first side surface disposed adjacent to the liquid
crystal panel. and provided with multiple first con-
cave structures; and

a second side surface disposed away from the liquid
crystal panel and opposite to the first side surface.

8. The backlight module according to claim 7, wherein, the
multiple first concave structures are spaced at intervals by
rows and columns on the first side surface, and the number of
each row of the multiple first concave structures is at least
two, and the number of each column orate multiple first
concave structures is at least two.

9. The backlight module according to claim 7, wherein, the
plastic frame further comprises a thermal conductive member
disposed on the second side surface.

10. The backlight module according to claim 9, wherein,
the thermal conductive member is a stripe structure and is
disposed on the second side surface by attaching.

11. The backlight module according to claim 7, wherein,
the plastic frame further comprises a buffer member disposed
between the support portion and the liquid crystal panel, and
having a third side surface disposed adjacent to the liquid
crystal panel and a fourth side surface disposed away from the
liquid crystal panel and opposite to the third side surface, and
the fourth side surface provides with multiple second concave
structures.

12. The backlight module according to claim 7, wherein,
the first side surface further provides with a recess, and the
multiple first concave structures are disposed at a bottom of
the recess.

13. The backlight module according to claim 7, wherein,
the buffer member is disposed within the recess.

14. A liquid crystal display device comprising:

a liquid crystal panel; and

a plastic frame comprising

a support portion for supporting the liquid crystal panel
and having
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a first side surface disposed adjacent to the liquid
crystal panel and provided, with multiple First con-
cave structures; and

a second side surface disposed away from the liquid
crystal panel and opposite to the First side surface.

15. The liquid crystal display device according to claim 14,
wherein, the multiple first concave structures are spaced at
intervals by rows and columns on the first side surface, and the
number of each row of the multiple first concave structures is
at least two, and the number of each column of the multiple
first concave structures is at least two.

16. The liquid crystal display device according to claim 14,
wherein, the plastic frame further comprises a thermal con-
ductive member disposed on the second side surface.

17. The liquid crystal display device according to claim 16,
wherein, the thermal conductive member is a stripe structure
and is disposed on the second side surface by attaching.

18. The liquid crystal display device according to claim 14,
wherein, the plastic frame further comprises a buffer member
disposed between the support portion and the liquid crystal
panel, and having a third side surface disposed adjacent to the
liquid crystal panel and a fourth side surface disposed away
from the liquid crystal panel and opposite to the third side
surface, and the fourth side surface provides with multiple
second concave structures.

19. The liquid crystal display device according, to claim
14, wherein, the first side surface further provides with a
recess, and the multiple first concave structures are disposed
at a bottom of the recess.

20. The liquid crystal display device according to claim 14,
wherein, the buffer member is disposed within the recess.
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