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7) ABSTRACT

Disclosed is an LCD module that has a cushion member, or
a plurality of buffer structures, which prevents mechanical
deformation of the LCD panel, and the light leakage that
results from the mechanical deformation. The cushion mem-
ber, or the plurality of buffer structures, prevents mechanical
deformation by distributing the weight of the LCD panel.
The LCD module comprises an LCD panel, a backlight
assembly, and a guide panel having the cushion member or
buffer structures.
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MODULE FOR LIQUID CRYSTAL DISPLAY
DEVICE

[0001] This application claims the benefit of Korean
Patent Application No. P2004-38852 filed in Korea on May
31, 2004, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a module for a
liquid crystal display device (LCD). More particularly, the
present invention relates to an LCD module capable of
preventing light leakage resulting from mechanical defor-
mation of the LC panel by more evenly distributing the
weight of the LC panel.

[0004] 2. Discussion of the Related Art

[0005] LCD devices have excellent visibility, low power
consumption, and generate less heat compared with a cath-
ode ray tube (CRT). Accordingly, LCD technology are
considered to be one of the next-generation display device
technologies for televisions and computer monitors. The
advantages of LCD technology also make it well suited for
applications such as cellular phones and appliances.

[0006] An LCD displays an image by selectively attenu-
ating transmitted light in each pixel in the display. An LCD
has an LCD panel, which includes a liquid crystal (LC)
material that is disposed between two thin glass plates. The
LC material is in an intermediate phase between solid and
liquid. The two glass plates, or substrates, have electrodes
formed on one or more of their inner surfaces, and one of the
substrates has a separate electrode for each pixel. By con-
trolling an electric field between the two substrates, the
molecular alignment of the LC material can be controlled to
selectively control the transmission of light at each pixel.

[0007] Since the LCD panel does not actively emit light,
the LCD requires a light source such as a lamp to allow a
displayed content to be visually recognized. Generally, an
LCD module used for a display device has a backlight
assembly as a light source, which is adjacent to the rear of
the LCD panel.

[0008] FIG. 1 is a sectional view of an LCD module
according to the related art. As illustrated in FIG. 1, the
module 100 of an LCD includes an LCD panel 110 disposed
on the front side of the module 100; a backlight assembly
130 installed on the backside of the LCD panel 110; a panel
guide 120 for seating the LCD panel 110; a front cover 121
for supporting the LCD panel 110 at a peripheral area of the
LCD panel front surface; and a rear cover 123 having a
rectangular shape, which encloses the lower surface of the
backlight assembly 130 and couples with the front cover
121.

[0009] The backlight assembly 130 includes a plurality of
lamps 131 arranged in parallel to each other at a constant
interval along the rear cover 123; a reflector 134 disposed at
the rear of the lamps 131, for reflecting light emitted from
the lamp 131 toward the front side of the module; and optical
sheets 135 and 136 disposed forward the lamp 131, for
enhancing the efficiency of light emission.

[0010] The panel guide 120 scats, fixes, and supports the
LCD panel 110 and has a receiving space to install the lamps
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131 of the backlight assembly 130 along one of its edges.
Wires (not shown) for supplying power from the outside are
respectively connected to both ends of the lamps 131. The
backlight assembly 130, including the reflector 134 and the
optical sheets 135 and 136 is inserted and fixed into position
according to the panel guide 120, and the LCD panel 110 for
displaying information using light transferred from the back-
light assembly 130 is disposed in front of the optical sheets.

[0011] The rear cover 123 has a coupling groove formed
in a predetermined interval on its back side that corresponds
to the panel guide 120. The rear cover 123 has an L-shape
around its periphery, substantially enclosing the rear and
side edges of the backlight assembly 130. The rear cover 123
is generally made of aluminum.

[0012] The front cover 121 has an L-shape around its
periphery and is coupled with the rear cover 123 to prevent
the LCD panel 110 from being detached from the panel
guide 120.

[0013] FIG. 2 illustrates an LCD panel 110 seated on the
panel guide 120 illustrated in FIG. 1. Referring to FIG. 2,
the four edge sides of the LCD panel 110 are seated on the
panel guide 120. The panel guide 120 has one side on which
the LCD panel 110 stands, referred to as the bottom edge,
which includes ribs spaced at a predetermined interval.
Accordingly, the LCD panel 110 is supported by the ribs of
the panel guide 120.

[0014] If the LCD panel 110 is small, the weight of the
LCD panel, and thus the pressure on the bottom edge of the
guide panel 120, can be ignored. However, larger LCD
panels exert pressure on the bottom edge of the guide panel
120 that can mechanically deform the LCD panel. Increas-
ing the width of the rib on the bottom edge of the panel guide
120 fails to distribute the pressure exerted by the weight of
the LCD panel.

[0015] Accordingly, it is difficult to secure uniform rigid-
ity over an entire width of the LCD panel, given the plastic
characteristics of the ribs of the guide panel 120. This results
in concentrated pressure applied to the portions of the LCD
panel that correspond to the ribs of the panel guide, causing
bending. Bending of the LCD panel results in light leakage
due to local optical interferences in the panel. The arrange-
ment of the LC molecules in the LCD panel changes due to
the concentrated pressure, producing light leakage that
results in lines of increased brightness.

SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention is directed to a
module for a liquid crystal display device that substantially
obviates one or more of the aforementioned problems due to
limitations and disadvantages of the related art. In general,
the present invention achieves this by providing a cushion
member, or a plurality of buffer structures, that distributes
the weight of the LCD panel and prevents mechanical
deformations that cause light leakage.

[0017] An advantage of the present invention is that it
more effectively prevents light leakage of an LCD panel.

[0018] Another advantage of the present invention is that
it more effectively prevents mechanical deformation of the
LCD panel.
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[0019] Additional advantages of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention. The advantages of the invention will be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0020] The aforementioned and other advantages of the
present invention are achieved with an LCD module that
comprises an LCD panel disposed on a front side of the
module; a backlight assembly disposed on a rear side of the
LCD panel; a panel guide seating the LCD panel; and a
cushion member attached on a bottom edge of the panel
guide, the cushion member in contact with the LCD panel.

[0021] In another aspect of the present invention, the
aforementioned and other advantages are achieved by an
LCD module that comprises an LCD panel disposed on a
front side of the module; a backlight assembly disposed on
a rear side of the LCD panel; a panel guide having a frame
shape; and a plurality of buffer structures disposed on a
bottom edge of the panel guide and in contact with the LCD
panel.

[0022] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0024] FIG. 1 is a sectional view of a module of an LCD
according to a related art;

[0025] FIG. 2 illustrates an LCD panel scated on the panel
guide illustrated in FIG. 1,

[0026] FIG. 3 is a schematic sectional view of an exem-
plary LCD module according to a first embodiment of the
present invention;

[0027] FIG. 4 is a perspective view of an LCD panel
seated on a panel guide on which a cushion member illus-
trated in FIG. 3 is attached;

[0028] FIG. 5 is a schematic sectional view of an exem-
plary LCD module according to a second embodiment of the
present invention;

[0029] FIG. 6 is a perspective view of an LCD panel
seated on a panel guide having a buffer structure illustrated
in FIG. 5; and

[0030] FIG. 7 illustrates an LCD panel seated by a buffer
structure illustrated in FIG. 5.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0031] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.
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[0032] FIG. 3 is a schematic sectional view of an exem-
plary module of an LCD according to a first embodiment of
the present invention. Referring to FIG. 3, the module 300
of an LCD includes an LCD panel 310 disposed on a front
side of the module; a backlight assembly 330 installed on a
backside of the LCD panel 310; a panel guide 320 having a
frame shape; a cushion member 323 attached to the bottom
edge of the panel guide 320; a front cover 321; and a rear
cover 322 having the panel guide 320 therein and coupled
with the front cover 321.

[0033] The backlight 330 is a light source for the LCD
panel 310, which displays an image. The panel guide 320
provides for precise positioning of the backlight assembly
330 and seats the four edge sides of the LCD panel 310. The
front cover 321 supports a peripheral area of the front
surface of the LCD panel 310.

[0034] The cushion member 323 is provided on the bottom
edge of the panel guide 320 that contacts the LCD panel 310
and on which the weight of the LCD panel 310 is applied.
Cushion member 323 supports the weight of the LCD panel
310 such that mechanical deformation, and thus light leak-
age, is mitigated. The cushion member 323 may be made of
rubber or poron, may be processed in a predetermined shape,
and may be bonded to the bottom edge of the panel guide
320 on which the weight of the LCD panel 310 is applied.

[0035] The LCD panel 310 includes an upper and lower
substrate, each having a polarization plate, and LC material
disposed between the substrates. The LCD panel 310 has
electrodes that define a plurality of pixels arranged in the
form of matrix. Each of the pixels are driven by a thin film
transistor (TFT) integrated onto the LCD panel. A tape
carrier package (not shown), which includes a drive inte-
grated circuit, is mounted between a signal line pad formed
on the edge of the LCD panel 310 and a printed circuit board
(not shown) installed on the upper portion of a LCD module
300. The backlight assembly 330 is generally an edge-type
or a direct-type. In the embodiment of the present invention,
description will be made for the direct-type backlight assem-
bly.

[0036] The backlight assembly 330 includes a plurality of
lamps 331 arranged in parallel to each other at a substan-
tially constant interval near the rear cover 322; a reflector
334 located at the rear of the plurality of lamps 331; optical
sheets 335 and 336 disposed forward of the lamp 331; and
a light guide plate (not shown).

[0037] The optical sheets 335 and 336 may each include a
diffusion sheet disposed forward of the lamps 331 for
uniformly diffusing light emitted from the lamps 331, and a
condensing sheet disposed on the diffusion sheet, for con-
densing the light diffused by the diffusion sheet to transfer
the diffused light to the LCD panel 310. The lamps 331 of
the backlight assembly 330 are installed along the edge on
one side within the panel guide 320. Wires (not shown) for
supplying power from the outside are respectively connected
to both ends of each of the lamps 331.

[0038] FIG. 4 is a perspective view of an LCD panel 310
seated on a panel guide 320 on which a cushion member 323
is attached. The panel guide 320 may be made of a resin
material such as polycarbonate. Referring to FIG. 4, the
panel guide 320 has a frame shape so that the four sides of
the LCD panel 310 may be seated thereon. When the LCD
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panel 310 stands on one side of the panel guide 320, the
cushion member 323 reduces concentrated weight generated
by pressing due to the weight of the LCD panel 310.
Accordingly, localized stress is not applied on the LC
contained in the LCD panel, so that the light leakage does
not occur.

[0039] The front cover 321 has a bent predetermined
region and is coupled with the rear cover 322 to prevent the
LCD panel 310 from being detached from the panel guide
320.

[0040] The rear cover 322 may be made of metal and may
have coupling grooves formed at a predetermined interval at
positions that correspond to the panel guide 320. Also, the
rear cover 322 may have a bent shape for enclosing one side
and the backside of the backlight assembly 330.

[0041] FIG. 5 illustrates an exemplary module of an LCD
module 500 according to a second embodiment of the
present invention. Referring to FIG. 5, an LCD module 500
includes an LCD panel 510 disposed on a front side of the
module; a backlight assembly 530 installed on a rear side of
the LCD panel 510; a panel guide 520 having a frame shape;
a buffer structure 523 on a bottom edge of the panel guide
520 on which the LCD panel 510 is seated; a front cover 512
for supporting the LCD panel 510 at a peripheral area on the
front surface of the LCD panel 510; and a rear cover 522 for
enclosing a rear side of the backlight assembly 530.

[0042] Referring to FIG. §, the buffer structure 523 is
integrally formed on one side of the panel guide 520 that
contacts the LCD panel 510 and on which the weight of the
LCD panel is applied. The buffer structure 523 substantially
evenly distributes the weight of the LCD panel to mitigate
light leakage resulting from change in the arrangement of
the LC molecules due to mechanical deformations of the
LCD panel 510.

[0043] FIGS. 6 and 7 present different views of an LCD
panel 510 scated on a panel guide 520 having a buffer
structure 523 illustrated in FIG. 3. Referring to FIGS. 6 and
7, a plurality of buffer structures 523 is formed on one side
of the panel guide 520, which are pressed by the weight of
the LCD panel 510 when the LCD panel 510 stands upright.
The buffer structure 523 serves as a cushion to reduce the
concentrated of pressure on the LCD panel. The buffer
structure 523 is formed on one side of the panel guide 520
that contacts the LCD panel 510 and on which the weight of
the LCD panel 510 is applied. The buffer structure 523 may
be integrally formed with the panel guide 520.

[0044] The buffer structure 523 may include a plate spring.
Referring to FIG. 7, when the weight of the LCD panel 510
is applied, the plurality of buffer structures 523 contacting
the LCD panel 510 are simultaneously pressed so that each
of the buffer structures 523 respond independently to the
pressure individually exerted on them. Each of the buffer
structures 523 independently bears the weight of the LCD
panel 510. Accordingly, pressure is evenly exerted by the
LCD panel 510 and is not concentrated in one location. This
prevents mechanical deformation of the LCD panel 510 and
prevents localized change in arrangement of LC molecules
that results.

[0045] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
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possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

What is claimed is:
1. An LCD module comprising:

an LCD panel disposed on a front side of the module;

a backlight assembly disposed on a rear side of the LCD
panel;

a panel guide seating the LCD panel; and

a cushion member attached on a bottom edge of the panel
guide, the cushion member in contact with the LCD
panel.

2. The module according to claim 1, wherein the cushion

member comprises rubber.

3. The module according to claim 1, wherein the cushion

member comprises poron.

4. The module according to claim 1, wherein the cushion

member is bonded to the bottom edge of the panel guide.

5. The module according to claim 1, further comprising a

second cushion member.

6. The module according to claim 1, wherein the backlight

assembly comprises:

a plurality of lamps arranged in parallel to each other;

a reflector disposed at the rear of the plurality of lamps;
and

a plurality of optical sheets disposed forward of the
plurality of lamps.
7. The module according to claim 1, wherein the panel
guide comprises a resin material.
8. The module according to claim 1, wherein the panel
guide comprises polycarbonate.
9. An LCD module comprising:

an LCD panel disposed on a front side of the module;

a backlight assembly disposed on a rear side of the LCD
panel;

a panel guide having a frame shape; and

a plurality of buffer structures disposed on a bottom edge
of the panel guide and in contact with the LCD panel.

10. The module according to claim 9, wherein the plu-
rality of buffer structures is integrally formed with the panel
guide.

11. The module according to claim 9, wherein the each
buffer structure in the plurality comprises a plate spring.

12. The module according to claim 9, wherein the back-
light assembly is a direct type.

13. The module according to claim 9, wherein the back-
light assembly comprises:

a plurality of lamps arranged in parallel to each other;
a reflector disposed at a rear of the plurality of lamps; and

a plurality of optical sheets disposed forward of the
plurality of lamps.
14. The module according to claim 9, wherein the panel
guide comprises a resin material.
15. The module according to claim 9, wherein the panel
guide comprises polycarbonate.
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