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LCD DEVICE AND BACK COVER THEREOF

TECHNICAL FIELD

[0001] Thepresentinvention generally relates to the field of
liquid crystal displays (LCDs), and more particularly, to an
LCD device and a back cover thereof.

BACKGROUND

[0002] Nowadays, owing to such advantages as light-
weight, low-profile, low power consumption and free of
radiation, liquid crystal displays (LCDs) have found wide
application in various electronic products such as computers,
TV sets, notebook computers, mobile phones and digital
cameras. A typical LCD device in the prior art comprises a
liquid crystal panel, a light source, a light guide plate, an
optical membrane, a reflective sheet, a plastic mid-frame, a
metal backplate and a front frame. The light guide plate, the
optical membrane, the reflective sheet and the light source are
disposed in a receiving space formed by the plastic mid-frame
and the metal backplate, and are fixed therein by the plastic
mid-frame. The liquid crystal panel is disposed on an upper
surface of the plastic mid-frame and fixed by the front frame
and the plastic mid-frame.

[0003] Therefore, the prior art LCD device requires use of
the plastic mid-frame, the metal backplate and the front frame
in combination to fix other components, which makes the
LCD device complex in structure and have a high production
cost.

[0004] What is needed, therefore, is an LCD device and a
back cover thereof that can solve the problems that the prior
art LCD devices are complex in structure and have a high
production cost.

SUMMARY OF THE INVENTION

[0005] The primary objective of the present invention is to
provide a liquid crystal display (LCD) device and a back
cover thereof which can reduce the structural complexity and
the production cost of the LCD device.

[0006] To achieve this objective, the present invention pro-
vides a liquid crystal display (LCD) device, comprising: a
liquid crystal panel extending in a first direction; a back cover,
comprising a first sidewall, a second sidewall, a first support-
ing wall and a second supporting wall, wherein the first side-
wall and the second sidewall extend in a second direction
perpendicular to the first direction and are spaced apart from
each other to form a receiving space, the first sidewall is
located more inward of the LCD device than the second
sidewall, the first supporting wall extends in the first direction
and connects an end of the first sidewall and an end of the
second sidewall that face toward the LCD panel, the second
supporting wall extends away from the second sidewall in the
first direction and connects to the other end of the first side-
wall that faces away from the liquid crystal panel, and the
liquid crystal panel is supported on a side of the first support-
ing wall that faces away from the first sidewall and the second
sidewall; a front frame, comprising a third sidewall and a
fourth sidewall connected with each other, wherein the third
sidewall extends in the first direction and presses the liquid
crystal panel, and the fourth sidewall extends in the second
direction and is located more outward of the LCD device than
the second sidewall; a light guide plate, being supported on a
side of the second supporting wall that faces towards the
liquid crystal panel; a buffering element, being disposed adja-
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cent to the first sidewall and supported between the liquid
crystal panel and the light guide plate; and a light source,
being disposed inside the receiving space, wherein the first
sidewall is formed with a through-hole for allowing light rays
generated by the light source to pass therethrough into the
light guide plate.

[0007] According to a preferred embodiment of the present
invention, the fourth sidewall is fixed to the second sidewall.
[0008] According to a preferred embodiment of the present
invention, the light source comprises a light source substrate
and a light emitting element disposed on the light source
substrate, the LCD device further comprises a heat dissipat-
ing plate having a fifth sidewall and a sixth sidewall con-
nected with each other, the fifth sidewall extends in the second
direction, the light source substrate is fixed to the fifth side-
wall, and the sixth sidewall extends in the first direction and is
fixed on a side of the second supporting wall that faces away
from the liquid crystal panel.

[0009] According to a preferred embodiment of the present
invention, a recess for receiving the sixth sidewall is formed
on a side of the second supporting wall that faces away from
the liquid crystal panel.

[0010] According to a preferred embodiment of the present
invention, the LCD device further comprises an optical mem-
brane disposed on a side of the light guide plate that faces
towards the liquid crystal panel.

[0011] According to a preferred embodiment of the present
invention, a reflective layer is disposed on a side of the second
supporting wall that faces towards the liquid crystal panel.
[0012] According to a preferred embodiment of the present
invention, thereflective layer is a reflective coating or a reflec-
tive sheet.

[0013] The present invention further provides an LCD
device, comprising: a liquid crystal panel extending in a first
direction; a back cover, comprising a first sidewall, a second
sidewall, a first supporting wall and a second supporting wall,
wherein the first sidewall and the second sidewall extend in a
second direction perpendicular to the first direction and are
spaced apart from each other to form a receiving space, the
first sidewall is located more inward of the LCD device than
the second sidewall, the first supporting wall extends in the
first direction and connects an end of the first sidewall and an
end of the second sidewall that face toward the LCD panel, the
second supporting wall extends away from the second side-
wall in the first direction and connects to the other end of the
first sidewall that faces away from the liquid crystal panel,
and the liquid crystal panel is supported on a side of the first
supporting wall that faces away from the first sidewall and the
second sidewall; a light guide plate, being supported on a side
of the second supporting wall that faces towards the liquid
crystal panel; and a light source, being disposed inside the
receiving space, wherein the first sidewall is formed with a
through-hole for allowing light rays generated by the light
source to pass therethrough into the light guide plate.

[0014] According to a preferred embodiment of the present
invention, the LCD device further comprises a front frame,
wherein the front frame comprises a third sidewall and a
fourth sidewall connected with each other, the third sidewall
extends in the first direction and presses the liquid crystal
panel, and the fourth sidewall extends in the second direction
and is located more outward of the LCD device than the
second sidewall.

[0015] According to a preferred embodiment of the present
invention, the fourth sidewall is fixed to the second sidewall.
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[0016] According to a preferred embodiment of the present
invention, the light source comprises a light source substrate
and a light emitting element disposed on the light source
substrate, the LCD device further comprises a heat dissipat-
ing plate having a fifth sidewall and a sixth sidewall con-
nected with each other, the fifth sidewall extends in the second
direction, the light source substrate is fixed to the fifth side-
wall, and the sixth sidewall extends in the first direction and is
fixed on a side of the second supporting wall that faces away
from the liquid crystal panel.

[0017] According to a preferred embodiment of the present
invention, a recess for receiving the sixth sidewall is formed
on a side of the second supporting wall that faces away from
the liquid crystal panel.

[0018] According to a preferred embodiment of the present
invention, the LCD device further comprises a buffering ele-
ment that is disposed adjacent to the first sidewall and sup-
ported between the liquid crystal panel and the light guide
plate.

[0019] According to a preferred embodiment of the present
invention, the LCD device further comprises an optical mem-
brane disposed on a side of the light guide plate that faces
towards the liquid crystal panel.

[0020] According to a preferred embodiment of the present
invention, a reflective layer is disposed on a side of the second
supporting wall that faces towards the liquid crystal panel.

[0021] According to a preferred embodiment of the present
invention, the reflective layer is a reflective coating or a reflec-
tive sheet.

[0022] The present invention further provides a back cover
of an LCD device, wherein the back cover comprises a first
sidewall, a second sidewall, a first supporting wall and a
second supporting wall, the first sidewall and the second
sidewall are spaced apart from each other to form a receiving
space, the first supporting wall connects an end of the first
sidewall and an end of the second sidewall, the second sup-
porting wall connects to the other end of the first sidewall and
extends away from the second sidewall, and the first sidewall
is formed with a through-hole thereon.

[0023] According to a preferred embodiment of the present
invention, a reflective layer is disposed on a side of the second
supporting wall that faces towards the liquid crystal panel.

[0024] According to a preferred embodiment of the present
invention, the reflective layer is a reflective coating or a reflec-
tive sheet.

[0025] The present invention has the following benefits: as
compared to the prior art, the LCD device of the present
invention uses the back cover to replace the metal backplate
and the plastic mid-frame of the prior art LCD device.
Because this reduces the structural complexity and the pro-
duction cost of the LCD device, the assembling process of the
LCD device is simplified and the competitive edge of the
manufacturers is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The components in the drawings are not necessarily
drawn to scale, the emphasis instead being placed upon
clearly illustrating the principles of at least one embodiment
of the present invention. In the drawings, like reference
numerals designate corresponding parts throughout various
views, and all the views are schematic.
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[0027] The FIGURE shows a schematic cross-sectional
view of a preferred embodiment of an LCD device according
to the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0028] Reference will now be made to the drawings to
describe preferred and exemplary embodiments of the
present invention in detail.

[0029] Referring to the FIGURE, there is shown a sche-
matic cross-sectional view of a preferred embodiment of an
LCD device according to the present invention. An LCD
device 10 of the present invention comprises a liquid crystal
panel 11, a back cover 12, a light guide plate 13, a light source
14, a front frame 15, an optical membrane 16, a heat dissipat-
ing plate 17 and a buffering element 18.

[0030] In this embodiment, the liquid crystal panel 11
extends in a first direction. In the FIGURE, the first direction
is of a horizontal direction. However, it will be appreciated by
those skilled in the art that, when the LCD device 10 is put in
other orientations, the first direction may also be other direc-
tions.

[0031] In this embodiment, the back cover 12 comprises a
first sidewall 121, a second sidewall 122, a first supporting
wall 123 and a second supporting wall 124. The first sidewall
121 and the second sidewall 122 extend in a second direction
perpendicular to the first direction. The first sidewall 121 is
located more inward of the LCD device 10 than the second
sidewall 122, and is spaced apart from the second sidewall
122 to form a receiving space. The first sidewall 121 is further
formed with a through-hole 1211. The first supporting wall
123 extends in the first direction and connects an end of the
first sidewall 121 and an end of the second sidewall 122 that
face towards the liquid crystal panel 11 so that the liquid
crystal panel 11 can be supported on a side of the first sup-
porting wall 123 that faces away from the first sidewall 121
and the second sidewall 122. The second supporting wall 124
extends away from the second sidewall 122 in the first direc-
tion, and connects to the other end of the first sidewall 121 that
is away from the liquid crystal panel 11. In this embodiment,
the first sidewall 121, the second sidewall 122, the first sup-
porting wall 123 and the second supporting wall 124 of the
back cover 12 are preferably formed integrally through injec-
tion molding. In other embodiments, the first sidewall 121,
the second sidewall 122, the first supporting wall 123 and the
second supporting wall 124 of the back cover 12 may also be
formed integrally by punching a metal sheet or be assembled
from a plurality of separate components.

[0032] In this embodiment, the front frame 15 comprises a
third sidewall 151 and a fourth sidewall 152 connected with
each other. The third sidewall 151 extends in the first direction
and presses the liquid crystal panel 11, and the fourth sidewall
152 extends in the second direction and is located more out-
ward of the LCD device 10 than the second sidewall 122. By
fixing the fourth sidewall 152 to the second sidewall 122 by a
screw 191, the front frame 15 is fixed to the back cover 12 so
that the liquid crystal panel 11 is sandwiched and, conse-
quently, fixed between the third sidewall 151 of the front
frame 15 and the first supporting wall 123 of the back cover
12. In other embodiments, the front wall 15 may be fixed to
the back cover 12 in other ways, for example, through snap-
fitting or adhesion.

[0033] Inthis embodiment, the light guide plate 13 is sup-
ported on a side of the second supporting wall 124 that faces
towards the liquid crystal panel 11. The buffering element 18



US 2012/0287368 Al

is disposed adjacent to the first sidewall 121 and supported
between the liquid crystal panel 11 and the light guide plate
13. Thus, via the buffering element 18, the liquid crystal 11
presses the light guide plate 13 against the second supporting
wall 124 to position the light guide plate 13. In a preferred
embodiment, the buffering element 18 may be made of rubber
or some other buffering material. In other embodiments, the
light guide plate 13 may be fixed to the second supporting
wall 124 by means of other fixing structures, for example, by
means of a positioning structure such as a positioning post or
a positioning frame integrally formed with the second sup-
porting wall 124 or by means of a fixing element such as a
rivet, a riveting post or a screw.

[0034] In this embodiment, the optical membrane 16 is
disposed on a side of the light guide plate 13 that faces
towards the liquid crystal panel 11. The buffering element 18
abuts against an end of the optical membrane 16 to position
the optical membrane 16. In other embodiments, the buffer-
ing element 18 can press the optical membrane 16 against the
light guide plate 13 for purpose of positioning the optical
membrane 16. In other embodiments, the optical membrane
16 may be fixed to the light guide plate 13 by means of other
fixing structures, for example, by means of a positioning
structure such as a positioning post or a positioning frame
integrally formed with the light guide plate 13. The optical
membrane 16 may be one or a combination of a diffusion film,
a brightness enhancement film and an optical compensation
film well known in the art.

[0035] Inthis embodiment, a reflective layer (not shown) is
disposed on a side of the second supporting wall 124 that
faces towards the liquid crystal panel 11. In a preferred
embodiment, the reflective layer is a reflective coating or a
reflective sheet. Additionally, the reflective effect may also be
achieved by polishing a side of the second supporting wall
124 that faces towards the liquid crystal panel 11.

[0036] In this embodiment, the light source 14 is disposed
in the receiving space defined by the first sidewall 121 and the
second sidewall 122 so that light rays from the light source 14
propagates through the through-hole 1211 in the first sidewall
121 into the light guide plate 13. Specifically, the light source
14 comprises a light source substrate 141 and a light emitting
element 142 disposed on the light source substrate 141. The
light emitting element 142 may be a plurality of light emitting
diodes (LEDs) or some other light source. A light coupling
distance between the light source 14 and the light guide plate
13 may be controlled by setting a thickness of the first side-
wall 121.

[0037] In this embodiment, the heat dissipating plate 17
comprises a fifth sidewall 171 and a sixth sidewall 172 con-
nected with each other. The fifth sidewall 171 extends in the
second direction and is disposed in the receiving space
defined by the first sidewall 121 and the second sidewall 122
of the back cover 12. The light source substrate 141 is fixed
onto the fifth sidewall 171 through adhesion or in other appro-
priate manner. The sixth sidewall 172 extends in the first
direction, and is fixed to a side of the second supporting
sidewall 124 that faces away from the liquid crystal panel 11.
In this embodiment, a recess 1241 for receiving the sixth
sidewall 172 is further formed on the side of the second
supporting sidewall 124 that faces away from the liquid crys-
tal panel 11 so that a side of the sixth sidewall 172 that faces
away from the liquid crystal panel 11 and the side of the
second supporting sidewall 124 that faces away from the
liquid crystal panel 11 are in the same horizontal plane. It
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shall be noted that, in this embodiment, the light source 14 is
fixed by means of'the heat dissipating plate 17 and is disposed
in the receiving space defined by the first sidewall 121 and the
second sidewall 122. However, in other embodiments, the
light source 14 may be fixed in other ways; for example, an
appropriate supporting structure is disposed on the first side-
wall 121 and the second sidewall 122 and the light source 14
is fixed to a withdrawable support that is slidable with respect
to the supporting structure.

[0038] In the assembling process of the LCD device 10,
firstly the light source substrate 141 of the light source 14 is
fixed to the fifth sidewall 171 of the heat dissipating plate 17,
and then the light source 14 and the fifth sidewall 171 are
disposed into the receiving space defined by the first sidewall
121 and the second sidewall 122 of the back cover 12. Then,
the sixth sidewall 172 is fixed into the recess 1241 of the
second supporting wall 124 by means of a screw 192 or in
other appropriate ways so that the heat dissipating plate 17
and the light source 14 are fixed to the back cover 12. After-
wards, the light guide plate 13 is supported on the second
supporting wall 124, and the buffering element 18 and the
optical membrane 16 are disposed on the light guide plate 13.
Subsequently, the liquid crystal panel 11 is supported on the
first supporting wall 123 and the buffering element 18.
Finally, the third sidewall 151 of the front frame 15 is placed
to press the liquid crystal panel 11, and the fourth sidewall
152 is fixed to the second sidewall 122 by means of a screw
191 or in other appropriate ways.

[0039] With the aforesaid arrangement, the LCD device of
the present invention can use the back cover to replace the
metal backplate and the plastic mid-frame of the prior art
LCD device. Because this reduces the structural complexity
and the production cost of the LCD device, the assembling
process of the LCD device is simplified and the competitive
edge of the manufacturers is improved.

[0040] It shall be noted that, the FIGURE only shows a
schematic cross-sectional view of an end of the LCD device
10. Those skilled in the art will appreciate that, the same
design may also be adopted at other ends of the LCD device
10 to allow for light incidence at two or more sides.

[0041] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations of this invention provided they fall within the scope
of the following claims and their equivalents.

What is claimed is:

1. A liquid crystal display (LCD) device, comprising:

a liquid crystal panel extending in a first direction;

aback cover, comprising a first sidewall, a second sidewall,
a first supporting wall and a second supporting wall,
wherein the first sidewall and the second sidewall extend
in a second direction perpendicular to the first direction
and are spaced apart from each other to form a receiving
space, the first sidewall is located more inward of the
LCD device than the second sidewall, the first support-
ing wall extends in the first direction and connects an end
of the first sidewall and an end of the second sidewall
that face toward the LCD panel, the second supporting
wall extends away from the second sidewall in the first
direction and connects to the other end of the first side-
wall that faces away from the liquid crystal panel, and
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the liquid crystal panel is supported on a side of the first
supporting wall that faces away from the first sidewall
and the second sidewall;

a front frame, comprising a third sidewall and a fourth
sidewall connected with each other, wherein the third
sidewall extends in the first direction and presses the
liquid crystal panel, and the fourth sidewall extends in
the second direction and is located more outward of the
LCD device than the second sidewall;

a light guide plate, being supported on a side of the second
supporting wall that faces towards the liquid crystal
panel;

a buffering element, being disposed adjacent to the first
sidewall and supported between the liquid crystal panel
and the light guide plate; and

a light source, being disposed inside the receiving space,
wherein the first sidewall is formed with a through-hole
for allowing light rays generated by the light source to
pass therethrough into the light guide plate.

2. The LCD device of claim 1, wherein the fourth sidewall

is fixed to the second sidewall.

3. The LCD device of claim 1, wherein the light source
comprises a light source substrate and a light emitting ele-
ment disposed on the light source substrate, the LCD device
further comprises a heat dissipating plate having a fifth side-
wall and a sixth sidewall connected with each other, the fifth
sidewall extends in the second direction, the light source
substrate is fixed to the fifth sidewall, and the sixth sidewall
extends in the first direction and is fixed on a side of the
second supporting wall that faces away from the liquid crystal
panel.

4. The LCD device of claim 3, wherein a recess for receiv-
ing the sixth sidewall is formed on a side of the second
supporting wall that faces away from the liquid crystal panel.

5. The LCD device of claim 1, wherein the LCD device
further comprises an optical membrane disposed on a side of
the light guide plate that faces towards the liquid crystal
panel.

6. The LCD device of claim 1, wherein a reflective layer is
disposed on a side of the second supporting wall that faces
towards the liquid crystal panel.

7. The LCD device of claim 6, wherein the reflective layer
is a reflective coating or a reflective sheet.

8. A liquid crystal display (LCD) device, comprising:

a liquid crystal panel extending in a first direction;

aback cover, comprising a first sidewall, a second sidewall,
a first supporting wall and a second supporting wall,
wherein the first sidewall and the second sidewall extend
in a second direction perpendicular to the first direction
and are spaced apart from each other to form a receiving
space, the first sidewall is located more inward of the
LCD device than the second sidewall, the first support-
ing wall extends in the first direction and connects an end
of the first sidewall and an end of the second sidewall
that face toward the LCD panel, the second supporting
wall extends away from the second sidewall in the first
direction and connects to the other end of the first side-
wall that faces away from the liquid crystal panel, and
the liquid crystal panel is supported on a side of the first
supporting wall that faces away from the first sidewall
and the second sidewall;
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a light guide plate, being supported on a side of the second
supporting wall that faces towards the liquid crystal
panel; and

a light source, being disposed inside the receiving space,
wherein the first sidewall is formed with a through-hole
for allowing light rays generated by the light source to
pass therethrough into the light guide plate.

9. The LCD device of claim 8, further comprising a front
frame, wherein the front frame comprises a third sidewall and
a fourth sidewall connected with each other, the third sidewall
extends in the first direction and presses the liquid crystal
panel, and the fourth sidewall extends in the second direction
and is located more outward of the LCD device than the
second sidewall.

10. The LCD device of claim 9, wherein the fourth sidewall
is fixed to the second sidewall.

11. The LCD device of claim 8, wherein the light source
comprises a light source substrate and a light emitting ele-
ment disposed on the light source substrate, the LCD device
further comprises a heat dissipating plate having a fifth side-
wall and a sixth sidewall connected with each other, the fifth
sidewall extends in the second direction, the light source
substrate is fixed to the fifth sidewall, and the sixth sidewall
extends in the first direction and is fixed on a side of the
second supporting wall that faces away from the liquid crystal
panel.

12. The LCD device of claim 11, wherein a recess for
receiving the sixth sidewall is formed on a side of the second
supporting wall that faces away from the liquid crystal panel.

13. The LCD device of claim 8, further comprising a buff-
ering element that is disposed adjacent to the first sidewall
and supported between the liquid crystal panel and the light
guide plate.

14. The LCD device of claim 8, wherein the LCD device
further comprises an optical membrane disposed on a side of
the light guide plate that faces towards the liquid crystal
panel.

15. The LCD device of claim 8, wherein a reflective layer
is disposed on a side of the second supporting wall that faces
towards the liquid crystal panel.

16. The LCD device of claim 15, wherein the reflective
layer is a reflective coating or a reflective sheet.

17. A back cover of a liquid crystal display (LCD) device,
wherein the back cover comprises a first sidewall, a second
sidewall, a first supporting wall and a second supporting wall,
the first sidewall and the second sidewall are spaced apart
from each other to form a receiving space, the first supporting
wall connects an end of the first sidewall and an end of the
second sidewall, the second supporting wall connects to the
other end of the first sidewall and extends away from the
second sidewall, and the first sidewall is formed with a
through-hole thereon.

18. The back cover of claim 17, wherein a reflective layer
is disposed on a side of the second supporting wall that faces
towards the liquid crystal panel.

19. The back cover of claim 18, wherein the reflective layer
is a reflective coating or a reflective sheet.
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