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(57) ABSTRACT

A liquid crystal display (LCD) device and a fixing device
thereof are disclosed. The LCD device comprises a light
source, a light guide plate and an LCD panel. The fixing
device comprises a side plate, a top plate perpendicularly
extending from an upper end of the side plate, a partition plate
perpendicularly extending from a middle portion of the side
plate, and an abutting plate perpendicularly extending from a
lower end of the side plate. The partition plate, the top plate
and the side plate form a first snap-fit groove for receiving the
LCD panel. The partition plate, the abutting plate and the side
plate form a second snap-fit groove for receiving the light
source. A lower end of the abutting plate is further connected
with a supporting portion for supporting the light guide plate,
and a partition is formed between the supporting portion and
the abutting plate.
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LIQUID CRYSTAL DISPLAY DEVICE AND
FIXING DEVICE THEREOF

BACKGROUND

[0001] 1. Technical Field

[0002] The present disclosure relates to the field of liquid
crystal displaying technologies, and more particularly, to a
liquid crystal display (LCD) device and a fixing device
thereof.

[0003] 2. Description of Related Art

[0004] LCDs are a kind of flat panel displays (FPDs) that
display images by virtue of properties of liquid crystal mate-
rials. Because of their lighter weight, thinner profile, lower
driving voltage required and lower power consumption as
compared to other kinds of display devices, the LCDs have
become the mainstream product in the display market.
[0005] As shown in FIG. 1, an LCD device generally com-
prises an LCD panel 4, a front frame 5, a light guide plate 3,
a plastic frame 1, a light source 6 and a backplate 2. The
backplate 2 comprises a baseplate 21 and a sidewall 22. The
light source 6 is fixed on the sidewall 22 of the backplate 2.
The plastic frame 1 comprises a side plate 11 and a partition
plate 12 perpendicularly extending from the side plate 11. The
backplate 2 is located below the partition plate 12, and the
sidewall 22 of the backplate 2 is fixedly connected with the
side plate 11 of the plastic frame 1. The light guide plate 3 is
located below the partition plate 12 and fixedly connected
with the backplate 2. The LCD panel 4 is placed on the
partition plate 12. The front frame 5 is disposed over the
plastic frame 1, which comprises two side edges perpendicu-
lar to each other: one of the side edges is fixedly connected to
the side plate 11 of the plastic frame 1 and the other side edge
cooperates with the partition plate 12 of the plastic frame 1 to
fix the LCD panel 4. The light guide plate 3 and the backplate
2 may be connected through use of screws or through use of
other fixing mechanisms, and a predetermined distance is
kept between the light guide plate 3 and the light source 6.
[0006] In conventional LCD device designs, fixing struc-
tures for the front frame, the plastic frame and the light guide
plate must be formed through use of separate molds respec-
tively and then assembled together, which makes the manu-
facturing process of the LCD devices very complex.

BRIEF SUMMARY

[0007] The primary objective of the present disclosure is to
provide a fixing device for an LCD device, which is intended
to reduce the mold cost of components of the LCD device.
[0008] The present disclosure provides a fixing device for
an LCD device. The fixing device comprises a side plate, a top
plate perpendicularly extending from an upper end of the side
plate, a partition plate perpendicularly extending from a
middle portion of the side plate, and an abutting plate perpen-
dicularly extending from a lower end of the side plate. The
partition plate, the top plate and the side plate form a first
snap-fit groove, and the partition plate, the abutting plate and
the side plate form a second snap-fit groove. A lower end of
the abutting plate is further connected with a supporting por-
tion, and a partition is formed between the supporting portion
and the abutting plate.

[0009] Preferably, the fixing device is formed integrally
from an aluminum profile.

[0010] The present disclosure further provides an LCD
device, which comprises a light source, a light guide plate, an
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LCD panel, and a fixing device for fixing the light source, the
light guide plate and the LCD panel. The fixing device com-
prises a side plate, a top plate perpendicularly extending from
an upper end of the side plate, a partition plate perpendicu-
larly extending from a middle portion of the side plate and an
abutting plate perpendicularly extending from a lower end of
the side plate. The partition plate, the top plate and the side
plate form a first snap-fit groove for receiving the LCD panel,
and the partition plate, the abutting plate and the side plate
form a second snap-fit groove for receiving the light source. A
lower end of the abutting plate is further connected with a
supporting portion, and a partition is formed between the
supporting portion and the abutting plate. The light guide
plate is disposed on the supporting portion and abuts against
the partition.

[0011] Preferably, the light source comprises a printed cir-
cuit board (PCB) and light emitting diodes (LED) disposed
on the PCB. The LED has a light emitting surface, the light
source is received in the second snap-fit groove, and the PCB
is fixed on the side plate.

[0012] Preferably, the light guide plate has a light incident
surface abutting against the partition and having a distance
from the light emitting surface of the LED.

[0013] Preferably, a line connecting an edge of the light
emitting surface of the LED with an edge of the light incident
surface of the light guide plate and a horizontal plane include
an angle of greater than or equal to 60° therebetween.

[0014] Preferably, the LCD device further comprises a
reflective sheet disposed below the light guide plate.

[0015] Preferably, the LCD device further comprises a
backplate. The backplate comprises a first fixing portion for
supporting the reflective sheet and a second fixing portion
connected with a lower end of the first fixing portion, and the
second fixing portion is fixedly connected with the supporting
portion.

[0016] Preferably, a cushion that separates the LCD panel
from the fixing device is disposed in the first snap-fit groove.

[0017]
ber.

[0018] The present disclosure further provides an LCD
device, which comprises a light source, a light guide plate, an
LCD panel, and a fixing device for fixing the light source, the
light guide plate and the LCD panel. The fixing device com-
prises a side plate, a top plate perpendicularly extending from
an upper end of the side plate, a partition plate perpendicu-
larly extending from a middle portion of the side plate and an
abutting plate perpendicularly extending from a lower end of
the side plate. The partition plate, the top plate and the side
plate form a first snap-fit groove for receiving the LCD panel,
and a cushion that separates the LCD panel from the fixing
device is disposed in the first snap-fit groove. The partition
plate, the abutting plate and the side plate form a second
snap-fit groove for receiving the light source. A lower end of
the abutting plate is further connected with a supporting por-
tion, and a partition is formed between the supporting portion
and the abutting plate. The light guide plate has a light inci-
dent surface abutting against the partition.

[0019] Preferably, the light source comprises a printed cir-
cuit board (PCB) and light emitting diodes (LED) disposed
on the PCB. The LED has a light emitting surface, the light
source is received in the second snap-fit groove and the PCB
is fixed on the side plate.

Preferably, the cushion is a cushioning foam or rub-
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[0020] Preferably, the light incident surface of the light
guide plate has a distance from the light emitting surface of
the LED.

[0021] Preferably, a line connecting an edge of the light
emitting surface of the LED with an edge ofthe light incident
surface of the light guide plate and a horizontal plane include
an angle of greater than or equal to 60° therebetween.

[0022] Preferably, the cushion is a cushioning foam or rub-
ber.
[0023] Preferably, the LCD device further comprises a

reflective sheet disposed below the light guide plate.

[0024] Preferably, the LCD device further comprises a
backplate. The backplate comprises a first fixing portion for
supporting the reflective sheet and a second fixing portion
connected with a lower end of the first fixing portion, and the
second fixing portion is fixedly connected with the supporting
portion.

[0025] According to the present invention, by forming the
fixing device for an LCD device integrally from an aluminum
profile, the assembling process of the LCD device is simpli-
fied; and because the light source is fixed directly on the fixing
device, the heat dissipating effect for the light source can be
improved. Furthermore, because the design of pressing the
light guide plate against the partition shortens the distance
between the light source and the light guide plate, the thick-
ness of the LCD device is reduced and the light coupling
efficiency of the light guide plate is improved, and moreover,
potential damage to the light source when being pressed by
the thermally expanded light guide plate is avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a schematic partial structural view of a
LCD device in prior art;

[0027] FIG. 2 is a schematic structural view of a fixing
device for an LCD device according to the present disclosure;
[0028] FIG. 3 is a schematic partial structural view of the
LCD device according to the present disclosure; and

[0029] FIG. 4 is a schematic cross-sectional view of the
LCD device according to the present disclosure.

[0030] Hereinafter, implementations, functional features
and advantages of the present disclosure will be further
described with reference to embodiments thereof and the
attached drawings.

DETAILED DESCRIPTION

[0031] Hereinbelow, the present disclosure will be further
described with reference to the attached drawings and
embodiments thereof. It shall be understood that, the embodi-
ments described herein are only intended to illustrate but not
to limit the present disclosure.

[0032] Referring to FIG. 2, which is a schematic structural
view of a fixing device 100 for an LCD device according to
the present disclosure. The fixing device 100 comprises a side
plate 110, and a top plate 120 perpendicularly connected with
the side plate 110 is disposed at an upper end of the side plate
110. The fixing device 100 further comprises a partition plate
130 perpendicularly connected with a middle portion of the
side plate 110. The partition plate 130, the top plate 120 and
the side plate 110 form a first snap-fit groove 140. An abutting
plate 150 perpendicularly connected with the side plate 110 is
disposed at a lower end of the side plate 110. The abutting
plate 150, the partition plate 130 and the side plate 110 form
asecond snap-fit groove 160. A lower end of the abutting plate
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150 is further connected with a supporting portion 170, and a
partition 180 is formed between the supporting portion 170
and the abutting plate 150. The fixing device 100 is formed
integrally. Specifically, the fixing device 100 may be formed
integrally from an aluminum profile through use of an extru-
sion die.

[0033] Referring to FIG. 2 and FIG. 3, a schematic partial
structural view of an LCD device according to the present
disclosure is shown in FIG. 3. The LCD device comprises a
light source, a light guide plate 102, an LCD panel 103, a
reflective sheet 104 and a backplate 105.

[0034] The light source comprises a printed circuit board
(PCB) 107 and light emitting diodes (LED) 101 disposed on
the PCB 107, and the LED 101 has a light emitting surface
1011 and a side surface 1012. The light source is received in
the second snap-fit groove 170, and the PCB 107 may be fixed
on the side plate 110 through use of screws or an adhesive
tape. An edge of the LCD panel 103 is received in the first
snap-fit groove 140.

[0035] Thelight guide plate 102 is disposed on the support-
ing portion 170, and the light guide plate 102 has a light
incident surface 1021 abutting against the partition 180 and a
light exiting surface 1022. The reflective sheet 104 is dis-
posed below the light guide plate 102, and an end of the
reflective sheet 104 is disposed between the light guide plate
102 and the supporting portion 170. The backplate 105 com-
prises a first fixing portion located below the reflective sheet
104 and a second fixing portion connected with a lower end of
the first fixing portion. The first fixing portion is configured to
support the reflective sheet 104, and the second fixing portion
is disposed below and fixedly connected with the supporting
portion 170.

[0036] As shown in FIG. 4, the light incident surface 1021
ofthe light guide plate 102 abuts against the partition 180 and
has a distance y from the light emitting surface 1011 of the
LED 101. A difference in height between the light exiting
surface 1022 of the light guide plate 102 and the side surface
1012 of the LED 101 is .. A line connecting an edge of the
light emitting surface 1011 of the LED 101 with an edge of
the light incident surface 1021 of the light guide plate 102 and
a horizontal plane include an angle f§. As the conventional
LED 101 generally has a light emitting angle of 120° (i.e., a
single-side light emitting angle of the LED 101 is 60°), a
value of 23 should be greater than or equal to 120° in order to
make full use of light rays emitted from the LED 101 (i.e., the
value of § should be greater than or equal to) 60°. In this case,
the smaller the v is, the smaller the o will be (i.e., the thinner
the light guide plate 102 will be), and this further reduces the
thickness of the LCD device. In addition, if the y becomes
smaller while the a remains the same, then the value of the 3
will become greater; and as a result, all of the light rays
emitted from the light emitting surface 1011 of the LED 101
will propagate into the light guide plate 102 through the light
incident surface 1021 of the light guide plate 102, so the
utilization ratio of the light is further improved. Therefore,
this design of the partition 180 can make the y very small.
Consequently, the thickness of the LCD device is reduced and
the light coupling efficiency of the light guide plate 102 is
improved, and moreover, potential damage to the light source
when being pressed by the thermally expanded light guide
plate 102 is avoided.

[0037] According to the embodiments of the present inven-
tion, by forming the fixing device for an LCD device inte-
grally from an aluminum profile, the assembling process of
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the LCD device is simplified; and because the light source is
fixed directly on the fixing device, the heat dissipating effect
for the light source can be improved. Furthermore, because
the design of pressing the light guide plate 102 against the
partition 180 shortens the distance between the light source
and the light guide plate 102, the thickness of the LCD device
is reduced and the light coupling efficiency of the light guide
plate 102 is improved, and moreover, potential damage to the
light source 101 when being pressed by the thermally
expanded light guide plate 102 is avoided.

[0038] A cushion 106 that separates the LCD panel 103
from the first snap-fit groove 140 is disposed in the first
snap-fit groove 140. The cushion 106 may be a cushioning
foam or rubber, and is used to protect the LCD panel 103 from
being damaged during the assembling process.

[0039] What described above are only preferred embodi-
ments of the present disclosure but are not intended to limit
the scope of the present disclosure. Accordingly, any equiva-
lent structural or process flow modifications that are made on
basis of the specification and the attached drawings or any
direct or indirect applications in other technical fields shall
also fall within the scope of the present disclosure.

1. A fixing device for a liquid crystal display (LCD) device,
characterized in comprising a side plate, a top plate perpen-
dicularly extending from an upper end of the side plate, a
partition plate perpendicularly extending from a middle por-
tion of the side plate, and an abutting plate perpendicularly
extending from a lower end of the side plate, wherein the
partition plate, the top plate and the side plate form a first
snap-fit groove, the partition plate, the abutting plate and the
side plate form a second snap-fit groove, a lower end of the
abutting plate is further connected with a supporting portion,
and a partition is formed between the supporting portion and
the abutting plate.

2. The fixing device for an LCD device of claim 1, wherein
the fixing device is formed integrally from an aluminum
profile.

3. An LCD device, comprising a light source, a light guide
plate, an LCD panel, and a fixing device for fixing the light
source, the light guide plate and the LCD panel, wherein the
fixing device comprises a side plate, a top plate perpendicu-
larly extending from an upper end of the side plate, a partition
plate perpendicularly extending from a middle portion of the
side plate and an abutting plate perpendicularly extending
from a lower end of the side plate, the partition plate, the top
plate and the side plate form a first snap-fit groove for receiv-
ing the LCD panel, the partition plate, the abutting plate and
the side plate form a second snap-fit groove for receiving the
light source, a lower end of the abutting plate is further con-
nected with a supporting portion, a partition is formed
between the supporting portion and the abutting plate, and the
light guide plate is disposed on the supporting portion and
abuts against the partition.

4. The LCD device of claim 3, wherein the light source
comprises a printed circuit board (PCB) and light emitting
diodes (LED) disposed on the PCB, the LED has a light
emitting surface, the light source is received in the second
snap-fit groove and the PCB is fixed on the side plate.

5.The LCD device of claim 4, wherein the light guide plate
has a light incident surface abutting against the partition and
having a distance from the light emitting surface of the LED.
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6. The LCD device of claim 5, wherein a line connecting an
edge of the light emitting surface of the LED with an edge of
the light incident surface of the light guide plate and a hori-
zontal plane include an angle of greater than or equal to 60°
therebetween.

7. The LCD device of claim 3, further comprising a reflec-
tive sheet disposed below the light guide plate.

8. The LCD device of claim 7, characterized in further
comprising a backplate, wherein the backplate comprises a
first fixing portion for supporting the reflective sheet and a
second fixing portion connected with a lower end of the first
fixing portion, and the second fixing portion is fixedly con-
nected with the supporting portion.

9. The LCD device of claim 3, wherein a cushion that
separates the LCD panel from the fixing device is disposed in
the first snap-fit groove.

10. The LCD device of claim 9, wherein the cushion is a
cushioning foam or rubber.

11. An LCD device, comprising a light source, a light guide
plate, an LCD panel, and a fixing device for fixing the light
source, the light guide plate and the LCD panel, wherein the
fixing device comprises a side plate, a top plate perpendicu-
larly extending from an upper end of the side plate, a partition
plate perpendicularly extending from a middle portion of the
side plate and an abutting plate perpendicularly extending
from a lower end of the side plate; the partition plate, the top
plate and the side plate form a first snap-fit groove for receiv-
ing the LCD panel, and a cushion that separates the LCD
panel from the fixing device is disposed in the first snap-fit
groove; the partition plate, the abutting plate and the side plate
form a second snap-fit groove for receiving the light source; a
lower end of the abutting plate is further connected with a
supporting portion, and a partition is formed between the
supporting portion and the abutting plate; and the light guide
plate has a light incident surface abutting against the partition.

12. The LCD device of claim 11, wherein the light source
comprises a PCB and LEDs disposed on the PCB, the LED
has a light emitting surface, the light source is received in the
second snap-fit groove and the PCB is fixed on the side plate.

13. The LCD device of claim 12, wherein the light incident
surface of the light guide plate has a distance from the light
emitting surface of the LED.

14. The LCD device of claim 13, wherein a line connecting
an edge of the light emitting surface of the LED with an edge
of the light incident surface of the light guide plate and a
horizontal plane include an angle of greater than or equal to
60° therebetween.

15. The LCD device of claim 11, wherein the cushion is a
cushioning foam or rubber.

16. The LCD device of claim 11, further comprising a
reflective sheet disposed below the light guide plate.

17. The LCD device of claim 16, further comprising a
backplate, wherein the backplate comprises a first fixing por-
tion for supporting the reflective sheet and a second fixing
portion connected with a lower end of the first fixing portion,
and the second fixing portion is fixedly connected with the
supporting portion.
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