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1
LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a display device.
More particularly, the present invention relates to a liquid
crystal display device.

2. Description of Related Art

Recently, the thin film transistor liquid crystal display
device (TFT-LCD) having the advantages of high picture
quality, slim, low power consumption and radiation-free has
gradually become the mainstream in the display market. The
TFT-LCD is composed of a liquid crystal display device
panel and a backlight module. The liquid crystal display
device panel and the backlight module are assembled by
frames.

FIG. 1 is a schematic cross-sectional view showing a con-
ventional liquid crystal display device. The conventional lig-
uid crystal display device 100 comprises a backlight module
110, a liquid crystal display device panel 120 and a second
frame 130. The backlight module 110 comprises a first frame
112. The liquid crystal display device panel 120 is arranged
on the backlight module 110. The first frame 112 is assembled
with the second frame 140 for fixing the liquid crystal display
device panel 120. Besides, the backlight module 110 further
comprises a light guiding plate 114, a reflector 116, a light
source 118 and a sealant 119. The light guiding plate 114 is
arranged inside the first frame 112, and the reflector 116 is
arranged beside the light guiding plate 114. The sealant 119 is
arranged between the first frame 112 and the liquid crystal
display device panel 120, and the light source 118 can be a
cold cathode fluorescent lamp (CCFL) or a light emitting
diode array. More specifically, light emitted from the light
source 118 is reflected by the reflector 116 and incident to the
liquid crystal display device panel 120 by the light guiding
plate 114.

The first frame 112 and the second frame 130 comprise a
fastener 1124 and a fastener 130a respectively. As shown in
FIG. 1, the fastener 112a of the first frame 112 lodges in the
fastener 130a of the second frame 130 in order to assemble
the liquid crystal display device panel 120 with the backlight
module 110. In brief, the conventional liquid crystal display
device panel 120 and the backlight module 110 are fixed after
the fastener 112a lodges in the fastener 130a. The next figure
only shows the first frame 112 and the second frame 130 in
order to simplify the drawing.

FIG. 2A is a schematic cross-sectional view showing the
first frame lodges in the second frame when the liquid crystal
display device panel is not impacted. FIG. 2B and FIG. 2C are
schematic cross-sectional views showing the separated fas-
teners and frames when the conventional liquid crystal dis-
play device panel is impacted. First, please refer to FIG. 2A,
the fastener 112 of the first frame 112 lodges in the fastener
130a of the second frame 130. When the first frame 112 is
impacted along some direction (as the impact force F shown
in FIG. 2B), the impact force F is applied to the first frame
112, and then the fastener 112q of the first frame 112 would be
dragged upward to make the fastener 1124 separate from the
fastener 130a of the second frame 130. So, as shown in FIG.
2C, the first frame 112 separates from the second frame 130.

In light of the above, the structure strength of the conven-
tional liquid crystal display device 100 is determined by the
lodge strength between the fastener 112 and 130a. Although
the anti-impact ability of the conventional liquid crystal dis-
play device 100 can be improved by increasing the lodge area
between the fastener 112a and 130a, the size of the fastener
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2

112a and 130q are limited to the design of the liquid crystal
display device with narrow frame.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a liquid
crystal display device. When the liquid crystal display device
is impacted, a first frame and a second frame of the liquid
crystal display device can not be separated easily.

To achieve the above and other objects, the present inven-
tion provides a liquid crystal display device. The liquid crys-
tal display device comprises a backlight module, a liquid
crystal display device panel and a second frame. The back-
light module comprises a first frame. The first frame com-
prises a first body, a plurality of first fasteners and a plurality
of baffles, and the first fasteners and the baffles are arranged
on a sidewall of the first body. The liquid crystal display
device panel is arranged on the backlight module. The second
frame is assembled with the first frame for fixing the liquid
crystal display device panel, and the second frame comprises
asecond body and a plurality of second fasteners arranged on
a sidewall of the second body. The second fasteners lodge in
the corresponding first fasteners to limit the relative displace-
ment between the first and second body along a first direction,
and the baffles are adapted for limiting the relative displace-
ment between the first and second body along a second direc-
tion.

According to an embodiment of the present invention, the
first direction is perpendicular to the second direction.

According to an embodiment of the present invention, the
first fasteners and the second fasteners pierce through the
second body and the first body respectively.

According to an embodiment of the present invention, the
baffles pierce through the second body respectively, and the
baffles and the first body are disposed at one side and the other
side of the second body.

According to an embodiment of the present invention, the
backlight module further comprises a light guiding plate, a
reflector, a light source and a sealant. The light guiding plate
is arranged inside the first frame. The reflector is arranged
beside the light guiding plate. The light source is arranged
inside the reflector. The sealant is arranged between the first
frame and the liquid crystal display device panel.

According to an embodiment of the present invention, the
light source comprises a cold cathode fluorescent lamp or a
light emitting diode array.

To achieve the above and other objects, the present inven-
tion provides a liquid crystal display device. The liquid crys-
tal display device comprises a backlight module, a liquid
crystal display device panel and a second frame. The back-
light module comprises a first frame. The first frame com-
prises a first body and a plurality of first fasteners, and the first
fasteners are arranged on a sidewall of the first body. The
liquid crystal display device panel is arranged on the back-
light module. The second frame is assembled with the first
frame for fixing the liquid crystal display device panel. The
second frame comprises a second body and a plurality of
second fasteners arranged on a sidewall of the second body.
The second fasteners have a plurality of opening, and the
corresponding first fasteners lodge in the openings. The first
fasteners fasten with the corresponding second fasteners, to
limit the relative displacement between the first and second
body along a first direction, and the baffles are adapted for
limiting the relative displacement between the first and sec-
ond body along a second direction.

According to an embodiment of the present invention, the
first direction is perpendicular to the second direction.
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According to an embodiment of the present invention, the
first fasteners and the second fasteners pierce through the
second body and the first body respectively.

According to an embodiment of the present invention, the
backlight module further comprises a light guiding plate, a
reflector, a light source and a sealant. The light guiding plate
is arranged inside the first frame. The reflector is arranged
beside the light guiding plate. The light source is arranged
inside the reflector. The sealant is arranged between the first
frame and the liquid crystal display device panel.

According to an embodiment of the present invention, the
light source comprises a cold cathode fluorescent lamp or a
light emitting diode array.

In summary, the liquid crystal display device of the present
invention utilizes the baffles lodged in the fasteners to
improve the lodge strength between frames and then the
structure strength of the liquid crystal display device can be
improved, too.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the invention.

FIG. 1 is a schematic cross-sectional view showing a con-
ventional liquid crystal display device.

FIG. 2A is a schematic cross-sectional view showing the
first frame lodges in the second frame when the liquid crystal
display device panel is not impacted.

FIG. 2B is a schematic cross-sectional view showing the
separated fasteners when the conventional liquid crystal dis-
play device panel is impacted.

FIG. 2C is a schematic cross-sectional view showing the
separated frame.

FIG. 3A is a three-dimensional diagram showing a liquid
crystal display device according to a first embodiment of the
present invention.

FIG. 3B is a partial three-dimensional diagram showing the
first frame and the second frame of the liquid crystal display
device.

FIGS. 4A and 4B are schematic cross-sectional views
respectively showing the first fastener and the baffle when the
frame shown in FIG. 3A is impacted.

FIG. 5A is a three-dimensional, cross-sectional diagram of
the assembled frames according to a second embodiment of
the present invention.

FIG. 5B is a three-dimensional diagram of the baffle shown
in FIG. 5A.

FIG. 5C is a schematic cross-sectional view showing the
first fastener when against the impact according to the second
embodiment.

FIG. 6A is a partial three-dimensional diagram of the
assembled frames according to a third embodiment of the
present invention.

FIG. 6B is a three-dimensional diagram of the baffle shown
in FIG. 6A.

FIG. 6C is a schematic cross-sectional view showing the
first fastener when against the impact according to the third
embodiment.

DESCRIPTION OF THE EMBODIMENTS

Reference will now be made in detail to the present
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
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4

same reference numbers are used in the drawings and the
description to refer to the same or like parts.

First Embodiment

FIG. 3A is a three-dimensional diagram showing a liquid
crystal display device according to the first embodiment of
the present invention. FIG. 3B is a partial three-dimensional
diagram showing the first frame and the second frame of the
liquid crystal display device. Pleaserefer to FIGS. 3A and 3B,
the liquid crystal display device 200 comprises a backlight
module 210, a liquid crystal display device panel 220 and a
second frame 230. The backlight module 210 comprises a
first frame 212. The liquid crystal display device panel 220 is
arranged on the backlight module 210. The first frame 212 is
assembled with the second frame 230, to fix the liquid crystal
display device panel 220. Besides, the backlight module 210
further comprises a light guiding plate 214, a reflector 216, a
light source 218 and a sealant 219. The light guiding plate 214
is arranged inside the first frame 212. The reflector 216 is
arranged beside the light guiding plate 214. The light source
218 is arranged inside the reflector 216. The sealant 219 is
arranged between the first frame 212 and the liquid crystal
display device panel 220. The light source 218 can be a cold
cathode fluorescent lamp (CCFL) or a light emitting diode
array. More specifically, the light emitted from the light
source 218 is reflected by the reflector 216 and then the light
is incident into the liquid crystal display device panel 220
through the light guiding plate 214. Please continue to refer to
FIGS. 3A and 3B, the first frame 212 comprises a first body
212a, a plurality of first fasteners 2126 and a plurality of
baffles 212¢, and the first body 212a, the first fasteners 2125
and the baffles 212¢ are integrally formed as shown in FIG.
3B. These first fasteners 2125 and baffles 212¢ are arranged
on a sidewall of the first body 212a. The second frame 230
comprises a second body 230a and a plurality of second
fasteners 2305 arranged on a sidewall of the second body
230qa, and the second body 2304 and the second fasteners
2305 are integrally formed as shown in FIG. 3B. Further, as
shown in FIG. 3A, the second fastener 2305 fastens with the
corresponding first fastener 2125 in order to limit the relative
displacement between the first body 212a and the second
body 230a along a first direction D1. The baffle 212¢ is
adapted for limiting the relative displacement between the
first body 212a and the second body 230a along a second
direction D2. Besides, the first direction D1 is perpendicular
to the second direction D2.

FIGS. 4A and 4B are the schematic cross-sectional views
of the first fastener and the baffle when the frame shown in
FIG. 3A is impacted respectively. Please continue to refer to
FIG. 4A, in the left hand side of FIG. 4A, the first fastener
212b lodges in the second fastener 2305, and the first fastener
212b and the second fastener 2305 pierce trough the second
body 230a and the first body 2124 respectively. When the
assembled first frame 212 and the second frame 230 are
impacted, the relative displacement between the first frame
212 and the second frame 230 along the first direction D1 is
constrained by the first fastener 2125 and the second fastener
2304 as shown in the right hand side of the FIG. 4A. Next,
please refer to the left hand side of FIG. 4B, the baffle 212¢ of
the second frame 230 fastens with the first body 212a of the
first frame 212. Accordingly, when the assembled first frame
212 and the second frame 230 are impacted, the relative
displacement between the first frame 212 and the second
frame 230 along the second direction D2 is constrained by the
baffle 212¢ of the first frame 212 as shown in the right hand
side of the FIG. 4B. Compared with the conventional liquid
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crystal display device, the structure strength of the assembled
first frame 212 and the second frame 230 can be enhanced
under the condition when the liquid crystal display device is
impacted.

Second Embodiment

FIG. 5A is a three-dimensional diagram of the assembled
frames according to a second embodiment of the present
invention, and FIG. 5B is a three-dimensional diagram of the
baffle shown in FIG. 5A. Please refer to FIGS. 5A and 5B, the
liquid crystal display device 300 of the second embodiment is
similar to the liquid crystal display device 200 of the first
embodiment, the difference between them is that the baftles
312¢ used in this embodiment pierce through the second body
230a, and the baffle 312¢ and the first body 2124 are disposed
at one side and the other side of the sidewall of the second
body 230a respectively.

FIG. 5C is a schematic cross-sectional view showing the
first fastener when against the impact according to the second
embodiment. Compared with the baffles 212¢ shown in FIG.
3A, the baffle 312¢ may further extend and pierce through the
inner side of the first body 230a of the second frame 230.
More specifically, the baffle 312¢ and the first body 212a are
disposed at one side and the other side of the sidewall of the
second body 230a, and the baffle 312¢ pierces through the
second body 230a partially. This type of baffle 312¢ can not
only resist the upward impact along the first direction D1 but
also the second direction D2.

Third Embodiment

FIG. 6A is a partial three-dimensional diagram of the
assembled frames according to a third embodiment of the
present invention. F1G. 6B is a three-dimensional diagram of
the baffle shown in FIG. 6A. Please refer to FIGS. 6 A and 6B,
the liquid crystal display device of the third embodiment is
similar to the liquid crystal display device 200 of the first
embodiment, the difference between them is that: the first
fastener 3124 of the first frame 212 comprises an opening
3124 (as shown in the left hand side of FIG. 6B), such that a
portion of the corresponding second fastener 2305 can lodge
in the opening 3124. It should be noted that, in this embodi-
ment, the first fastener 3126 further extends and pierces
through the inner side of the second body 230a (similar to the
baffle 312¢ of the second embodiment).

FIG. 6C is a schematic cross-sectional view showing the
first fastener when against the impact according to the third
embodiment. Please refer to FIG. 6C, the first fastener 3125
of this embodiment has an opening 3124, and a portion of the
corresponding second fastener 2305 can lodge in the opening
3124. It should be noted that the use of the first fastener 3125
and the second fastener 2305 may increase the structure
strength of the assembled first frame 212 and second frame
230. More specifically, as shown in FIG. 8, the cooperation
between the first fastener 3124 and the second fastener 2305
can not only resist the upward impact along the first direction
D1 but also the second direction D2. Besides, the baffle (it
means the baffle 312¢) of the second embodiment may serve
as the baffle 212¢ of this embodiment.

Note that the first fastener 2125 and the second fastener
3125 of the first embodiment, the baffle 312¢ of the second
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embodiment (or the baffle 212¢ of the first embodiment) and
the first fastener 3125 having the opening 3124 of the third
embodiment may apply to the first frame 212 or the second
frame 230 independently. Otherwise, the combination of dif-
ferent types of the fasteners, baffles and openings may apply
to the first frame 212 and the second frame 230 of one
embodiment.

In summary, the invention utilizes two sets of fasteners to
limit the relative displacement of the first and second frame
under the impact. In other words, when the first and second
frames are impacted, the first frame would not separate from
the second frame easily. Besides, the baffles and the fasteners
may have different design in order to increase the structure
strength of the assembled first and second frames.

It will be apparent to those skilled in the art that various
modifications and variations may be made to the structure 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 device, comprising:

a backlight module comprising a first frame, the first frame

comprising a first body, a plurality of first fasteners and
a plurality of baffles, wherein the first fasteners and the
baffles are integrally formed on a sidewall of the first
body;

a liquid crystal display device panel arranged on the back-

light module; and

asecond frame assembled with the first frame for fixing the

liquid crystal display device panel, the second frame
comprising a second body and a plurality of second
fasteners integrally formed on a sidewall of the second
body, wherein the second fasteners lodge in the corre-
sponding first fasteners to limit the relative displacement
between the first and second body along a first direction,
and the baffles are adapted for limiting the relative dis-
placement between the first and second body along a
second direction.

2. The liquid crystal display device according to claim 1,
wherein the first direction is perpendicular to the second
direction.

3. The liquid crystal display device according to claim 1,
wherein the first fasteners and the second fasteners pierce
through the second body and the first body respectively.

4. The liquid crystal display device according to claim 1,
wherein the baffles pierce through the second body respec-
tively, and the baffles and the first body are disposed at one
side and the other side of the second body.

5. The liquid crystal display device according to claim 1,
wherein the backlight module further comprises:

a light guiding plate arranged inside the first frame;

a reflector arranged beside the light guiding plate;

a light source arranged inside the reflector; and

a sealant arranged between the first frame and the liquid

crystal display device panel.

6. The liquid crystal display device according to claim 5,
wherein the light source comprises a cold cathode fluorescent
lamp or a light emitting diode array.
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