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LIQUID CRYSTAL DISPLAY DEVICE
HAVING INTEGRAL RECEIVING BOX AND
ASSEMBLY METHOD FOR SAME

FIELD OF THE INVENTION

[0001] The present invention relates to liquid crystal dis-
play (LCD) devices, and particularly to an LCD device hav-
ing a receiving box and a method for assembly the LCD
device.

GENERAL BACKGROUND

[0002] Because LCD devices have the advantages of port-
ability, low power consumption, and low radiation, they have
been widely used in various portable information products
such as notebooks, personal digital assistants (PDAs), video
cameras, and the like. The LCD device generally includes a
liquid crystal panel, a backlight module, a bezel and a back
plate. The bezel and the back plate engage to cooperatively
contain the liquid crystal panel and the backlight module
therebetween.

[0003] Referring to FIG. 7, atypical LCD device 1 includes
a bezel 11, a liquid crystal panel 12, a backlight module 13
and a back plate 14. The backlight module 13 is disposed
parallel to the liquid crystal panel 12, and provides planar
light beams to the liquid crystal panel 12. The bezel 11 and the
back plate 14 cooperatively receive and fix the liquid crystal
panel 12 and the backlight module 13.

[0004] Thebacklight module 13 includes a frame 15, a light
guide panel 16, and an optical film assembly 17. The frame 15
accommodates the light guide panel 16, the optical film
assembly 17, and the liquid crystal panel 12.

[0005] The bezel 11 defines a window in a centre area
thereof to expose an effective area (not labeled) of the liquid
crystal panel 12 to viewers. A plurality of notches 110 are
formed on edges of the bezel 11 and the back plate 14. The
frame 15 includes a plurality of protrusions 120 correspond-
ing to the notches 110 of the bezel 11 and the back plate 14
respectively. The protrusions 120 engage the notches 110
cooperatively to fix the bezel 11, the back plate 14, and the
frame 15 together.

[0006] In a first step of assembly of the LCD device 1, the
frame 15 engages the bezel 11 to fasten the liquid crystal
panel 12. Ina second step, the frame 15 engages the back plate
14 to fasten the backlight module 13. The engagement is
realized by the protrusions 120 entering into the correspond-
ing notches 110 of the bezel 11 and the back plate 14.
[0007] In assembly of the LCD device 1, the protrusions
120 and the notches 110 must be precisely positioned to
engage each other. However, the positioning operation is
time-consuming, and may result in inconvenience to the
assembly process.

[0008] What is needed, therefore, is an LCD device and
method for assembly thereof that can overcome the described
limitations.

SUMMARY

[0009] In an exemplary embodiment, an LCD device
includes a liquid crystal panel, a backlight module opposite to
the liquid crystal panel, and a receiving box. The receiving
box includes a bezel and a back plate connected to the bezel.
The back plate can rotate along a combination portion of the
first bezel and the back plate. The bezel accommodates the
liquid crystal panel and the backlight module. The back plate

Jan. 15, 2009

together with the bezel cooperatively fastens the liquid crystal
panel and the backlight module.

[0010] Other novel features and advantages of the present
LCD device will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings. In the drawings, all the views are
schematic.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is an exploded, isometric view of an LCD
device according to a first embodiment of the present inven-
tion, the LCD device including a receiving box, a backlight
module, and the liquid crystal panel.

[0012] FIG. 2 is an isometric view of the receiving box of
FIG. 1, the receiving box including a bezel and a back plate.
[0013] FIGS. 3-4 are isometric views showing an assembly
process of the LCD device of FIG. 1, with FIG. 3 showing the
backlight module and the liquid crystal panel inserted into the
receiving box from one side, and F1G. 4, the backlight module
and the liquid crystal panel being fastened to the back plate.

[0014] FIG. 5 is an assembled view of the LCD device of
FIG. 1.
[0015] FIG. 6 is similar to FIG. 1, being an isometric view

of an LCD device according to a second embodiment of the
present invention.

[0016] FIG. 7 is an exploded, isometric view of a conven-
tional LCD device.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0017] Reference will now be made to the drawing figures
to describe various embodiments of the present invention in
detail.

[0018] Referring to FIG. 1, an LCD device 2 according to a
first embodiment of the present invention includes a liquid
crystal panel 22, a backlight module 23, and a receiving box
21. The backlight module 23 is disposed opposite and parallel
to the liquid crystal panel 22, and is configured for providing
uniform light for the liquid crystal panel 22. The backlight
module 23 includes a frame 230, a light guide panel 240, and
an optical film assembly 250. When the LCD device 2 is
assembled, the frame 230 receives the light guide panel 240,
the optical film assembly 250, and the liquid crystal panel 22
in that order. The receiving box 21 accommodates the back-
light module 23 and the liquid crystal panel 22.

[0019] The frame 230 includes four sidewalls (not labeled)
connected end to end. Outside surfaces of the sidewalls are
defined as a first outside surface 231, a second outside surface
232, a third outside surface 233 opposite to the first outside
surface 231, and a fourth outside surface 234 opposite to the
second outside surface 232. The first outside surface 231 and
the third outside surface 233 each constitute three first pro-
trusions 235 extending outwardly therefrom. The three first
protrusions 235 are substantially colinear. Each first protru-
sion 235 arranged in a middle portion of the first outside
surface 231 and the third outside surface 233 is longer than
the first protrusions 235 arranged at two sides of each of the
first outside surface 231 and the third outside surface 233.
Two second protrusions 236 extend outwardly from each of
the second outside surface 232 and the fourth outside surface
234 respectively. The second protrusions 236 are formed at
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ends of the second and the fourth outside surfaces 232, 234.
The first and the second protrusions 235, 236 are rectangular
in profile.

[0020] Referring also to FIG. 2, the receiving box 21
includes a bezel 210 and back plate 260 integrally connected
to the bezel 210 to form a one-piece body. The bezel 210
includes a tray 214, and three sidewalls extending perpen-
dicularly from three edges of the tray 214. The three sidewalls
are defined as a first sidewall 211, a second sidewall 212, and
athird sidewall 213. The first sidewall 211 is connected to one
end of the second sidewall 212, and the third sidewall 213 is
connected to the other end of the second sidewall 212. A
fourth edge of the tray 214 defines an insertion port (not
labeled).

[0021] Thefirst sidewall 211 includes an opening defined in
amiddle thereof, and two first notches 215 at each side of the
first sidewall 211 respectively. The two first notches 215
correspond to the two first protrusions 235 of the first outside
surface 231 of the frame 230. The second sidewall 212
includes two second notches 216 respectively defined at end
portions thereof. The two second notches 216 correspond to
the two second protrusions 236 of the second outside surface
232 of the frame 230, respectively. The third sidewall 213
includes three third notches 217, the three third notches 217
corresponding to the three protrusions 235 of the third outside
surface 233 of the frame 230, respectively.

[0022] The back plate 260 includes a window in a centre
area to expose an active area (not labeled) of the liquid crystal
panel 22. One edge of the back plate 260 is connected to the
third sidewall 213 ofthe bezel 210. The back plate 260 further
includes a fourth sidewall 261 and a fifth sidewall 262. The
fourth sidewall 261 has an opening (not labeled) in a middle
portion thereof, and a fourth notch 264 at each end thereof.
The fourth notches 264 correspond to the two second protru-
sions 236 of the fourth outside surface 234 of the frame 230.
The fifth sidewall 262 is substantially the same size as the
opening of the first sidewall 211 of the bezel 210. The fifth
sidewall 262 has a fifth notch 265 corresponding to the middle
first protrusion 235 of the first sidewall 231 of the bezel 210.
[0023] The receiving box 21 is metal such as iron, alumi-
num or an alloy. The bezel 210 and the back plate 260 are
integrated to form a one-piece body. The back plate 260 can
rotate along a combination portion of the first and back plates
210, 260.

[0024] Referring also to FIGS. 3-5, an assembly process of
the LCD device 2 is illustrated in FIGS. 3-4, and an assembled
LCD device 2 is shown in FIG. 5. Detailed steps of the
assembly of the LCD device 2 follow. In a first step, the light
guide panel 240, the optical film assembly 250, and the liquid
crystal panel 22 are received in the frame 230, the liquid
crystal panel 22 facing the back plate 260. In a second step,
the second sidewall 232 of the frame 230 faces the opening of
the bezel 210 where no sidewall is formed, and the frame 230
is inserted into the bezel 210 until fully accommodated
thereby. At this time, the two first protrusions 235 of the two
sides of the first outside surface 231, the second protrusions
236 of the second outside surface 232, and the three first
protrusions 235 of the third outside surface 233 enter into the
corresponding two first notches 215 of the first sidewall 211,
two second notches 216 of the second sidewall 212, and the
three third notches 217 of the third sidewall 213 respectively.
Thus, the frame 230 engages the bezel 210. In a third step, the
back plate 260 is rotated along the combination line toward
the bezel 210 to close the receiving box 21. At this time, the
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second protrusion 236 of the fourth sidewall 234 enters into
the fourth notches 264 of the fourth sidewall 261. The middle
first protrusion 235 is inserted into the fifth notch 265 of the
sixth sidewall 262. Thus, the backlight module 23 and the
liquid crystal panel 22 are received and fastened in the receiv-
ing box 21.

[0025] Unlike conventional LCD devices, the LCD device
2 includes receiving box 21 which is integrally formed into a
one-piece body by the bezel 210 and the back plate 260,
instead of a bezel and a back plate separated from each other.
The receiving box 21 includes the bezel 210 and the back
plate 260 connected to each other, and the back plate 260 can
be rotated along the combination portion 270. When the
receiving box 21 is closed, the backlight module 23 and the
liquid crystal panel 22 are received and fastened in the receiv-
ing box 21. The protrusions 235, 236 are easily engaged with
the corresponding notches 215, 216, 217, 264 and 265 with-
out the requirement for precise positioning thereof. Thus, the
assembly process of the LCD device 2 is convenient.

[0026] Referring to FIG. 6, an exploded, isometric view of
an LCD device according to a second embodiment of the
present invention is shown. The LCD device 3 is similar to the
LCD device 2, differing only in that a back plate 360 of a
receiving box 31 does not include a fourth sidewall, a first
outside surface 331 of a frame 330 does not include a first
protrusion in the middle position thereof, and a fourth outside
surface 334 does not include second protrusions. A first side-
wall 311 of the bezel 310 does not include an opening in the
middle portion, rather, the first sidewall 311 includes a sixth
protrusion 315 in the middle position thereof. During assem-
bly, the frame 33 engages the bezel 310 firstly. Then, the back
plate 360 engages the bezel 310 by inserting the sixth protru-
sion 315 of the bezel 310 into a fifth notch 365 of a fifth
sidewall 362 of the back plate 360. The LCD device 3 has
advantages similar to those of the LCD device 2.

[0027] Further and/or alternative embodiments are
described as follows. An LCD device according to a third
embodiment is similar to the LCD device 2, differing only in
that a back plate does not have a window for exposing an
active area of a liquid crystal panel. Rather, a tray of the bezel
defines the window. during assembly, a frame which receives
the liquid crystal panel, an optical film assembly and a light
guide panel is inserted into the bezel from one side, the liquid
crystal panel facing the window of the tray of the bezel. An
LCD device according to a fourth embodiment is similar to
the LCD device 2. differing in that the bezel does not have a
second sidewall, the back plate does not have a fourth side-
wall, and correspondingly the frame does not have second
protrusions. That is, the frame only has first protrusions of a
first outside surface and a third outside surface. An LCD
device according to a fifth embodiment is similar to the LCD
device 2, differing in that the bezel and back plate can be
connected by a hinge so that the back plate can rotate along
the hinge forward or backward to the bezel.

[0028] It is to be understood, however, that even though
numerous characteristics and advantages of the present
embodiments have been set out in the foregoing description,
together with details of the structures and functions of the
embodiments, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size,
and arrangement of parts within the principles of the inven-
tion to the full extent indicated by the broad general mearning
of the terms in which the appended claims are expressed.
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What is claimed is:

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

aliquid crystal panel;

abacklight module opposite to the liquid crystal panel; and

areceiving box, the receiving box comprising a bezel and

aback plate connected to the bezel, the back plate being
operable to rotate along a combination portion of the
bezel and the back plate, the bezel accommodating the
liquid crystal panel and the backlight module, the back
plate together with the bezel cooperatively fastening the
liquid crystal panel and the backlight module.

2. The LCD device of claim 1, wherein the bezel comprises
a tray, one selected member of the tray and the back plate
comprising an opening to expose an active area of the liquid
crystal panel.

3. The LCD device of claim 2, wherein the bezel comprises
a first sidewall, a second sidewall, and a third sidewall, the
first sidewall and the third sidewall being connected to two
ends of the second sidewall respectively, and the back plate
being connected to the third sidewall.

4. The LCD device of claim 3, wherein an edge of the tray
with no sidewall defines an opening into which the backlight
module and the liquid crystal panel can to be inserted into the
bezel.

5. The LCD device of claim 4, wherein the backlight mod-
ule comprises a frame, the frame receiving an optical film
assembly, a light guide panel, and the liquid crystal panel.

6. The LCD device of claim 5, wherein the frame comprises
four outside surfaces.

7. The LCD device of claim 6, wherein the three sidewalls
of the bezel comprise at least one first notch, the outside
surfaces of the frame comprising at least one first protrusion
corresponding to the at least one first notch, the at least one
first protrusion engaging the at least one first notch to fasten
the frame to the bezel.

8. The LCD device of claim 7, wherein the back plate
comprises at least one fourth sidewall, the at least one fourth
sidewall comprising at least one second notch, the three side-
walls of the bezel or the four outside surfaces of the frame
comprising at least one second protrusion corresponding to
the at least one second notch, and the at least one second
protrusion engaging the at least one second notch to fasten the
liquid crystal panel and the backlight module.
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9. The LCD device of claim 1, wherein the receiving box is
integrally manufactured, the bezel and the back plate com-
prising a one-piece body.

10. The LCD device of claim 1, wherein the receiving box
is iron, aluminum or an alloy thereof.

11. A liquid crystal display device, comprising:

a liquid crystal panel;

abacklight module opposite to the liquid crystal panel; and

a receiving box, the receiving box comprising a bezel and

a back plate connected to the bezel to form a one-piece
body, the back plate being rotatable along a combination
portion of the bezel and back plate so that the back plate
is able to engage to the bezel, the receiving box accom-
modating and fastening the liquid crystal panel and the
backlight module therein.

12. A method for assembling the LCD device of claim 1,
the method comprising:

fixing the liquid crystal panel and the backlight module

into the bezel; and rotating the back plate to engage with
the bezel so as to fasten the liquid crystal panel and the
backlight module in the receiving box.

13. The method of claim 12, wherein the backlight module
comprises a frame, an optical film assembly, and a light guide
panel, and the frame receives the optical film assembly, the
light guide panel, and the liquid crystal panel.

14. The method of claim 13, wherein the frame comprises
four sidewalls, the four sidewalls define four outside surfaces,
at least one of the four outside surfaces comprises at least one
first protrusion extending therefrom, and the bezel comprises
at least one first notch corresponding to the at least one first
protrusion.

15. The method of claim 14, wherein the frame receiving
the optical film assembly, the light guide panel, and the liquid
crystal panel is inserted into the bezel, and the frame engages
the bezel.

16. The method of claim 15, wherein the back plate com-
prises at least one second notch, and the frame or the bezel
comprises at least one second protrusion corresponding to the
at least second notch.

17. The method of claim 16, wherein the back plate is
rotated toward the bezel such that the at least one second
protrusion engages the at least one second notch, so as to
fasten the liquid crystal panel and the backlight module in the
receiving box.
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