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(57) Abstract: A liquid crystal display is provided. The liquid crystal dis-
play includes a liquid crystal panel which is configured to display an image;
a backlight which is configured to supply light for displaying the image on
the liquid crystal panel; a top chassis and bottom chassis which package the
liquid crystal panel and backlight unit in one module; and a strength rein-
forcing member which is mounted to an internal surface of the bottom
chassis to reinforce a strength of the bottom chassis.
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Description

Title of Invention: LIQUID CRYSTAL DISPLAY APPARATUS
Technical Field

[1] Methods and apparatuses consistent with exemplary embodiments relate to a liquid
crystal display module, and more particularly, to a liquid crystal display module having
improved resistance to deformation.

Background Art

[2] A liquid crystal display may be provided in a flat panel or a curved panel display
configuration. In either case, where the flat panel or curved panel display becomes
deformed by a weight, external force, or heat etc.from a manufactured flatness or
curvature, there is a disadvantage in that deterioration of the image quality of the
display increases.

[3] It has been proposed to form a beading structure on a surface of a chassis of the
display to attempt to reinforce the strength of the display. However, there is a dis-
advantage in that such beading increases the size and weight of the display as the
display becomes larger in size. Thus, as the display becomes larger in size, a beading
structure becomes less and less effective in preventing deformation.

[4] Alternatively, it has been proposed to increase a thickness of the chassis in order to
prevent deformation. However, in such a case, there is a disadvantage that the manu-
facturing cost increases as the thickness increases, and further, the thickness and

weight of the display apparatus also increases.
Disclosure of Invention

Technical Problem

[5] Therefore, it is an aspect of the present disclosure to improve a strength of a chassis
provided in a liquid crystal display apparatus while maintaining a relatively low manu-
facturing cost.
Solution to Problem

[6] According to an aspect of an exemplary embodiment, there is provided a liquid
crystal display apparatus that includes a liquid crystal panel which is configured to
display an image; a backlight unit which is configured to supply light for displaying
the image on the liquid crystal panel; a top chassis and bottom chassis which package
the liquid crystal panel and backlight unit in one module; and a strength reinforcing
member which is mounted to an internal surface of the bottom chassis.

[7] The strength reinforcing member may have a shape of a honeycomb having a
plurality of cells.

[8] Each cell of the strength reinforcing member may have a shape of a hexagonal
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column.

The strength reinforcing member may have a shape of a wave.

The strength reinforcing member may have a shape of an egg carton.

The strength reinforcing member may include a plurality of convex portions and a
plurality of concave portions, and a concave portion may be placed between four
convex portions and a convex portion may be placed between four concave portions.

The liquid crystal display apparatus may further include a cover member which
covers the strength reinforcingmember.

The strength reinforcing member may be attached to the bottom chassis, and the
cover member may be attached to the strength reinforcing member.

The strength reinforcing member and the bottom chassis may be attached by an
adhesive, and the cover member and the strength reinforcing member may be attached
by an adhesive.

The adhesive may be a hot melt adhesive.

The backlight unit may include at least one light source printed circuit board (PCB)
on which a plurality of light sources are mounted, and the strength reinforcing member
may be provided in a first area of the internal surface of the bottom chassis, and the at
least one light source PCB may be attached to a second area of the internal surface of
the bottom chassis which is not occupied by the strength reinforcing member.

A heat sink for transmitting heat generated by the light source to the bottom chassis
may be provided between the light source PCB and bottom chassis.

The heat sink may be directly fastened to the top chassis.

The backlight unit may include at least one light source PCB on which a plurality of
light sources are mounted, and the liquid crystal display apparatus may further include
at least one heat sink that discharges heat generated by the light sources to outside, and
the heat sink may be provided in a location to support the bottom chassis and light
source PCB.

The heat sink may be directly fastened to the top chassis.

The liquid crystal display apparatus may further include a mid mold which assists
mounting ofthe liquid crystal panel and backlight unit, and the heat sink may be
directly fastened to the mid mold.

The strength reinforcing member may be made of aluminum.

The liquid crystal display apparatus may be applied to a large size television of 55
inches or more.

According to an aspect of another exemplary embodiment, there is provided a curved
display apparatus that comprises a liquid crystal panel which is configured to display
an image; a backlight unit which is configured to supply light for displaying the image

on the liquid crystal panel; a top chassis and bottom chassis which package the liquid
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crystal panel and backlight unit in one module; and a strength reinforcing member

which is attached to an internal surface of the bottom chassis.
The strength reinforcing member may have a shape of a honeycomb having a plu-

ralityof cells.
Advantageous Effects of Invention

According to the present disclosure, a strength reinforcing member may be mounted
to a bottom chassis, to significantly improve the strength of the bottom chassis, thereby
minimizing deformation of the bottom chassis due to weight, external force, and heat,
etc. Therefore, in a case where the present disclosure is applied to a flat panel display
apparatus, it is possible to maintain a good flatness of the flat panel display apparatus,
and in a case where the present disclosure is applied to the curved display apparatus, it
is possible to maintain the initial curvature with stability. Consequently, it is possible
to prevent deterioration, caused by excessive deformation of the bottom chassis, of the
quality of the images that the display apparatus provides.
Brief Description of Drawings

The above and/or other aspects will be more apparent by describing exemplary em-
bodiments with reference to the accompanying drawings, in which:

FIG. 1 is a cross-sectional view illustrating a liquid crystal display apparatus
according to a first exemplary embodiment;

FIG. 2 is an enlarged cross-sectional view of a right end portion of the liquid crystal
display apparatus illustrated in FIG. 1;

FIG. 3 is a perspective view illustrating a bottom chassis and components mounted to
the bottom chassis, provided in the liquid crystal display apparatus of FIG. 1;

FIG. 4 is a perspective view illustrating dissembled components of FIG. 3;
FIG. 5 is a perspective view illustrating a strength reinforcing member provided in
the liquid crystal display apparatus of FIG. 1 according to an exemplary embodiment;
FIG. 6 is a perspective view illustrating a strength reinforcing member provided in
the liquid crystal display apparatus of FIG. 1 according to another exemplary em-
bodiment;

FIG. 7 is a similar view to FIG. 2, which illustrates a cross-sectional view of a liquid
crystal display apparatus according to a second exemplary embodiment;

FIG. 8 is a similar view to FIG. 2, which illustrates a cross-sectional view of a liquid
crystal display apparatus according to third exemplary embodiment;

FIG. 9 is a similar view to FIG. 2, which illustrates a cross-sectional view of a liquid
crystal display apparatus according to fourth exemplary embodiment;

FIG. 10 is a cross-sectional view illustrating a liquid crystal display apparatus

according to a fifth exemplary embodiment; and
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FIG. 11 is an enlarged cross-sectional view of a right end portion of the liquid crystal
display apparatus illustrated in FIG. 10.

Best Mode for Carrying out the Invention

Certain exemplary embodiments are described in more detail below with reference to
the accompanying drawings.

FIG. 1 is a cross-sectional view illustrating a liquid crystal display apparatus
according to a first exemplary embodiment, and FIG. 2 is an enlarged cross-sectional
view of a right end portion of the liquid crystal display apparatus illustrated in FIG. 1.

With reference to FIGS. 1 and 2, the liquid crystal display (LCD) apparatus100 is ap-
plicable to various liquid crystal display apparatuses, and more particularly to a large
size display apparatus, for example a television of 55 inches or more. As illustrated in
FIG. 1, the liquid crystal display apparatus 100 is a type of flat panel display apparatus.

As shown in FIG. 2, the liquid crystal display apparatus 100 includes a liquid crystal
panel 110, backlight unit 120, top chassis 130, bottom chassis 140 and mid mold 150.

The liquid crystal panel 110 is a component which displays an image, and includes
an upper panel 111 and a lower panel 112. Between the upper panel 111 and the lower
panel 112, there is placed liquid crystal (not illustrated). Although not illustrated, a
front polarized filter and a color filter layer are provided in the upper panel 111, and a
rear polarized filter and TFT array is provided in the lower panel 112.

According to a switching operation of the TFT array, an arrangement of liquid crystal
molecules corresponding to each pixel are adjusted, thereby displaying images from
the liquid crystal panel 110. An operation principle of the liquid crystal panel 110 is
known, and thus further explanation thereof is omitted.

The backlight unit 120 is for providing light for displaying images on the liquid
crystal panel 110. Thus, the backlight unit 120 includes at least one light source print-
edcircuit board (light source PCB) 121, a plurality of light sources 122 mounted to
each light source print circuit board 121, a light guide plate 123 placed at a rear side of
the liquid crystal panel 110, a reflective sheet 124 which is placed at a rear side of the
light guide plate 123, and a plurality of optical sheets 125 placed between the liquid
crystal panel 110 and the light guide plate 123.

In the present exemplary embodiment, each of the light source PCBs 121 is placed
on a right side and left side of the light guide plate 170 (see FIG. 1), and the plurality
of light sources 122 provided in each of the light source PCB are placed to face an
edge surface 123a of the light guide plate 123. For example, the light sources 122 may
be provided as LEDs. The light discharged from the light sources 122 enter inside the
light guide plate 123 through the edge surface 123a, and the entered light is guided to a
front of the light guide plate 123 with the help of light emitting patterns (not il-
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lustrated) provided in a front surface or a rear surface of the light guide plate 123 and
the reflective sheet 124 placed at a rear side of the light guide plate 123, and the guided
light is provided to the liquid crystal panel 110 after the light is changed to have a
further uniform brightness distribution by the optical sheets 125.

The light source PCB 121 is advantageously made of a metal material such as, for
example aluminum, stainless steel, etc. of high thermal conductivity so that heat
generated by the light sources 122 is well transmitted to the bottom chassis 140 which
dissipates the heat and thus functions as a heat sink.

The structure of the backlight unit 120 explained hereinabove is merely an example,
and thus the detailed structure of the backlight unit 120 according to other exemplary
embodiments may be changed in various ways. In addition, the general structure of the
backlight unit 120 is known, and thus further detailed explanation thereof is omitted.

The top chassis 130 and bottom chassis 140 house the components of the liquid
display apparatus100 which include the liquid crystal panel 110 and backlight unit 120
explained hereinabove in one module. The mid mold 150 supports components of the
liquid crystal panel 110 and optical sheets 125, etc., and assists the packing of the
liquid crystal apparatus 100.

The bottom chassis 140 has a coupling part 142 which is placed substantially or-
thogonally with respect to the liquid crystal panel 110 and backlight unit 120. Since the
coupling part 142 is fastened to the top chassis 130 by a fastener such as a screw, the
bottom chassis 140 is directly coupled to the top chassis 130. In other alternative
exemplary embodiments, the top chassis 130 and bottom chassis 140 may be coupled
to each other through the mid mold 150, and thus not directly coupled to each other.
That is, the top chassis 130 and the bottom chassis 140 may be mutually connected to
each other because each of the top chassis 130 and the bottom chassis 140 is inde-
pendently connected to the mid mold 150.

The bottom chassis 140 also performs a function of discharging to the outside the
heat generated by the light sources 122. That is, the bottom chassis 140 also functions
as a heat sink for cooling the light sources 122. To this end, the bottom chassis 140 is
advantageously made of a metal material of high heat conductivity, such as, for
example, aluminum, stainless steel etc.

The bottom chassis 140 has a strength reinforcing member 160 mounted onto an
internal surface 141 of the bottom chassis 140. The strength reinforcing member 160 is
covered by a cover member 170. Herein, the strength reinforcing member 160 re-
inforces of the bottom chassis 140, making the bottom chassis 140 stronger thereby
preventing deformation of the bottom chassis 140. By such a strength reinforcing
member 160, the bottom chassis 140 becomes able to maintain a good flatness.

Referring to FIG. 3 and FIG. 4, the strength reinforcing member 160 and the cover
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member 170 will be described more detail.

FIG. 3 is a perspective view illustrating the bottom chassis, and components mounted
to the bottom chassis, provided in the liquid crystal display apparatus of FIG. 1, and
FI1G.4 is a perspective view illustrating dissembled components of FIG. 3.

With reference to FIGS. 3 and 4, the strength reinforcing member 160 is placed in a
central portion of the bottom chassis 140. Therefore, the internal surface 141 of the
bottom chassis 140 is divided into an occupied area 141a which is occupied by the
strength reinforcing member 160 and a non-occupied area 141b which is not occupied
by the strength reinforcing member 160. Herein, in FIG. 4, the occupied area 141ais
expressed in virtual rectangular dotted lines, and a shape and size area of the occupied
area 141a may change according to a shape and area of the strength reinforcing
member 160. In the non-occupied area 141b, two light source PCBs 121 are mounted,
and the strength reinforcing member 160 is provided therebetween. Thus, one light
source PCB 121 is provided on each side of the strength reinforcing member 160. Note
that alternatively there may be a plurality of light source PCBs 121, such that each side
of the strength reinforcing member has multiple light source PCBs. On each of the
light source PCBs 121, a plurality of light sources 122 are arranged.

The strength reinforcing member 160 is attached to the bottom chassis 140 by, for
example, an adhesive such as a hot melt adhesive. As illustrated in FIG. 4, the strength
reinforcing member 160 has a plurality of cells 161, wherein each cell has a shape of a
hexagonal column. Therefore, the strength reinforcing member 160 has an overall
shape of a honeycomb. However, this is only an example, and in other alternative
exemplary embodiments, a shape of each cell 161 may be changed to have other
various shapes, for example other columnar shapes, for example, a tetragonal column
shape or a cylindrical shape etc.

The strength reinforcing member 160 is made of aluminum, and may be advan-
tageously made of aluminum with high strength. However, it is not limited thereto, and
thus the strength reinforcing member 160 may be made of other metal materials or
non-metal materials, such as, for example, plastic.

As such, the strength reinforcing member 160 having a shape of a honeycomb may
be mounted to the bottom chassis 140, thereby significantly reinforcing of the bottom
chassis 140 and improving the strength properties of the bottom chassis 140. Ac-
cordingly, the deformation of the bottom chassis 140 by weight, external force, or heat
etc. may be minimized, so a good flatness of the bottom chassis 140 can be maintained.
Thus, it is possible to prevent deterioration of the quality of images displayed by the
liquid crystal panel 110 that would otherwise be caused by such deformation of the
bottom chassis 140.

In addition, since the strength reinforcing member 160 does not increase the
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thickness of the bottom chassis 140 in order to achieve an improvement in the strength
properties of the bottom chassis 140, and since the strength reinforcing member 160 is
attached to the bottom chassis 140 relatively simply through an adhesive, it is possible
to improve the strength properties of the bottom chassis 140 while maintaining a low
manufacturing cost and high productivity.

Even when the liquid crystal display apparatus 100 is applied to a large size display
apparatus, for example a television of 55 inches or more, it is possible to maintain a
good flatness of the bottom chassis 140 by means of the aforementioned strength re-
inforcing member 160. In the case of such a large size display apparatus, the size area
of the bottom chassis 140 becomes significantly large, and thus it is advantageous to
prevent deformation of the bottom chassis 140 and maintain a good flatness thereof.

The cover member 170 covers the strength reinforcing member 160 so that the
strength reinforcing member 160 is not exposed. Accordingly, the cover member 170
includes an upper portion 171 which covers the upper side of the strength reinforcing
member 160 and a side portion 172 which covers the border of the strength reinforcing
member 160. For example, the side portion 172 may be formed through a bending
process. The cover member 170 may be made of a same material as the strength re-
inforcing member 160. Therefore, the cover member 170 may be made of, for
example, aluminum. In addition, the cover member 170 is attached to the strength re-
inforcing member 160, for example, by an adhesive such as hot melt.

Since the strength reinforcing member 160 is covered by the cover member 170,
pollutants that may exist in the strength reinforcing member 160 and that may cause a
deterioration in the performance of the liquid crystal display apparatus 100 may be
prevented from entering the liquid crystal display apparatus100. For example, particles
generated during processing of or formation of the strength reinforcing member 160
may be examples of such a pollutant. Moreover, with reference to FIG. 2, the cover
member 170 may also perform a function of supporting components such as the light
guide plate 120 placed in its upper side.

FIG. 5 is a perspective view illustrating a strength reinforcing member provided in
the liquid crystal display apparatus of FIG. 1 according to an alternative exemplary
embodiment, and FIG. 6 is a perspective view illustrating a strength reinforcing
member provided in the liquid crystal display apparatus of FIG. 1 according to another
alternative exemplary embodiment.

With reference to FIG. 5, the alternative strength reinforcing member 160A has a
shape of a wave. More particularly, the strength reinforcing member 160A has a
structure where convex portions 163 and concave portions 164 are repeated in turns.
Herein, the convex portions 163 and concave portions 164 are extended along a width

direction or longitudinal direction of the strength reinforcing member 160A. That is, a
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concave portion 164 is placed between two convex portions 163, and a convex portion
163 is placed between two concave portions 163.

With reference to FIG. 6, another alternative strength reinforcing member 160B has a
shape of an egg container. More particularly, the strength reinforcing member 160B
has a plurality of convex portions 165 and a plurality of concave portions 166 which
are repeated regularly in a two dimensional array, and a concave portion 166 is placed
between four convex portions 165, and a convex portion 166 is placed between four
concave portions 165.

In this disclosure, three strength reinforcing members 160, 160A, 160B having
different shapes are introduced, but other strength reinforcing members having other
shapes may be used as long as they contribute to improvement of a strength property of
the bottom chassis 140.

FIG. 7 is a similar view to FIG. 2, which illustrates a cross-sectional view of a liquid
crystal display apparatus according to a second exemplary embodiment.

The configuration of the liquid crystal display apparatus 100" illustrated in FIG. 7 is
similar to the configuration of the liquid crystal display apparatus 100 illustrated in the
aforementioned FIG. 1. However, in the case of the aforementioned liquid crystal
display apparatus 100, the strength reinforcing member 160 is attached directly to the
bottom chassis 140, whereas in the case of the liquid crystal display apparatus 100,
there is a difference that the strength reinforcing member 160 is mounted to the bottom
chassis 140 through an additional lower side cover member 175.

As such, the liquid crystal display apparatus 100’ further includes a lower side cover
member 175 in addition to the upper side cover member 170, and the strength re-
inforcing member 60 is surrounded by the upper side cover member 170 and the lower
side cover member 175. In such a case, the lower side cover member 175, strength re-
inforcing member 160, and upper side cover member 170 may be attached sequentially
on the bottom chassis 140, but the lower side cover member 175, strength reinforcing
member 160, and upper side cover member 170 may also be mutually and individually
bonded to each other first to form one strength reinforcing unit 101, and then bonded to
the bottom chassis 140 at once by use of an adhesive, such as an adhesive tape or other
such bonding method. The formation first of one strength reinforcing unit 101 has an
advantage of simplifying the manufacturing process of the liquid crystal display
apparatus 100'".

FIG. 8 is FIG. 8 is a similar view to FIG. 2, which illustrates a cross-sectional view
of a liquid crystal display apparatus according to third exemplary embodiment.

With reference to FIG. 8, an alternative liquid crystal display apparatus 100A is
similar tothe configuration of the liquid crystaldisplay apparatus 100 illustrated in the

aforementioned FIG. 1. Especially, the alternative liquid crystal display apparatus
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100A is similar to the liquid crystal display apparatus 100 of FIG. 1 in that a strength
reinforcing member 160 for strength reinforcement is mounted to the bottom chassis
140A.

The difference of the liquid crystal display apparatus 100A from the aforementioned
liquid crystal display apparatus 100 is that the liquid crystal display apparatus 100A
further includes a heat sink 180 placed between a light source PCB 121 and the bottom
chassis 140A. The heat sink 180 is made of a material, for example, aluminum, having
a high thermal conductivity, to further effectively deliver the heat generated by the
light sources 122 to the bottom chassis 140A.

Such a heat sink 180 includes a body part 181 which supports the light source PCB
121 and a coupling part 182 substantially orthogonal to the body part 181. The
coupling part 182 is fastened to the top chassis 130 by a fastener, thereby being
directly coupled to the top chassis 130. In other alternative exemplary embodiments,
the heat sink 180 may be alternatively directly coupled to the mid mold 150.

FIG. 9 is a similar view to FIG. 2, which illustrates a cross-sectional view of a liquid
crystal display apparatus according to fourth exemplary embodiment.

With reference to FIG. 9, another alternative liquid crystal display apparatus 100B is
also similar to the aforementioned liquid crystal display apparatus 100 illustrated in
FIG. 1. Specifically, the liquid crystal display apparatus 100B is similar to the liquid
crystal display apparatus 100 of FIG. 1 in that a strength reinforcing member 160 for
strength reinforcement is mounted to a bottom chassis 140B.

The difference of the liquid crystal display apparatus 100B from the aforementioned
liquid crystal display apparatus 100 is that the liquid crystal display apparatus 100B
further includes a heat sink 190 placed at a rear side of the bottom chassis 140B. The
heat sink 190 is made of a material, for example, aluminum, having a high thermal
conductivity, to further effectively deliver the heat generated by the light sources 122
to the outside.

Such a heat sink 190 includes a body part 191 and a coupling part 192. The body part
191 supports not only a light source PCB 121 but also the bottom chassis 140B. Since
the light source PCB 121 is not supported by the bottom chassis 140B directly,
compared to other exemplary embodiments, the size (e.g., the width in the right to left
direction in FIG. 1, or the area, etc.) of the bottom chassis 140B may be reduced. For
example, the width of the bottom chassis 140B may be reduced to be the same as the
width of the cover member 170. Moreover, since the coupling part 192 is fastened to
the top chassis 130 by a fastener(not illustrated) such as a screw, the heat sink 190 may
be directly coupled to the top chassis 130. In alternative exemplary embodiments, the
heat sink 190 may be alternatively directly fastened to the mid mold 150.

FIG. 10 is a cross-sectional view illustrating a liquid crystal display apparatus
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according to a fifth exemplary embodiment, and FIG. 11 is an enlarged cross-sectional
view of a right end portion of the liquid crystal display apparatus illustrated in FIG. 10.

With reference to FIGS. 10 and 11, the liquid crystal display apparatus 200 according
to a fifth exemplary embodiment is a curved display apparatus, unlike the afore-
mentioned liquid crystal display apparatuses.

Compared to the liquid crystal display apparatus 100 (see FIGS. 1 and 2) according
to the first exemplary embodiment, the detailed configuration of the liquid crystal
panel 110, the backlight unit 120, the top chassis 130, the bottom chassis 140, the mid
mold 150, and the strength reinforcing member 160 of the liquid crystal display
apparatus 200 are provided in substantially the same manner as those of the afore-
mentioned liquid crystal display apparatuses 100, but since the liquid crystal display
apparatus 200 is a curved surface display with a curvature, the liquid crystal panel 110,
the backlight unit 120, the top chassis 130, the bottom chassis 140, the mid mold 150,
and the strength reinforcing member 160 of the liquid crystal display apparatus 200 are
formed to conform to such a curvature.

As discussed above, in the fifth exemplary embodiment, the bottom chassis 140 of
the liquid crystal display apparatus 200 is also formed to conform to such a curvature.
It is thus advantageous for the bottom chassis 140 to have good strength performance
and properties so as to maintain the curvature.

Various methods may be applied to manufacture the liquid crystal display apparatus
200 in a curved shape. For example, a manufacturing method may be used where, after
manufacturing a bottom chassis 140 of a curved surface shape, a top chassis 130 of a
non-curved surface shape is assembled to the bottom chassis 140, thereby having other
components such as the top chassis 130, etc. to conform to the curvature of the bottom
chassis 140. In such a method, if the strength of the bottom chassis 140 is not
sufficient, it may be difficult to maintain the curved surface shape of the liquid crystal
display apparatus 200, and thus good strength performance of the bottom chassis 140 is
advantageous.

Accordingly, a strength reinforcing member 160 of a honeycomb shape is mounted
to the internal surface 141 of the bottom chassis 140, for reinforcing the strength of the
bottom chassis 140. As aforementioned, the strength of the bottom chassis 140 where
the strength reinforcing member 160 of a honeycomb shape is attached may be re-
inforced significantly, and accordingly, even when a weight, external force, or heat,
etc. are applied to the liquid crystal display apparatus 200, the liquid crystal display
apparatus 200 may maintain the initial curvature with stability. Therefore, it is possible
to prevent the quality of the images provided by the liquid crystal display apparatus
200 from being deteriorated due to deformation of the bottom chassis 140 from the

original manufactured curvature.
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The fifth exemplary embodiment was describe as having a strength reinforcing
member 160 having a honeycomb shape as the shape of the strength reinforcing
member 160, but as aforementioned, a wave shape, or egg carton shape, etc. may also
be applied as an alternative shape of the strength reinforcing member 160.

As aforementioned, according to the present disclosure, a strength reinforcing
member may be mounted to a bottom chassis, to significantly improve the strength of
the bottom chassis, thereby minimizing deformation of the bottom chassis due to
weight, external force, and heat, etc. Therefore, in a case where the present disclosure
is applied to a flat panel display apparatus, it is possible to maintain a good flatness of
the flat panel display apparatus, and in a case where the present disclosure is applied to
the curved display apparatus, it is possible to maintain the initial curvature with
stability. Consequently, it is possible to prevent deterioration, caused by excessive de-
formation of the bottom chassis, of the quality of the images that the display apparatus
provides.

In the case of a large size liquid crystal display apparatus, for example, a television of
55 inches or more, the area of the bottom chassis also increases, and thus it becomes
advantageous to prevent deformation of the bottom chassis. Therefore, the liquid
crystal display apparatus according to the present disclosure may be applied to such a
large size display apparatus particularly advantageously.

Although a few embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made
to these exemplary embodiments without departing from the principles and spirit of the

inventive concept, the scope of which is defined in the claims and their equivalents.
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Claims
A liquid crystal display apparatus comprising:
a liquid crystal panel which displays an image;
a backlight unit which provides light for displaying an image on the
liquid crystal panel;
a top chassis and bottom chassis for packaging the liquid crystal panel
and backlight unit in one module; and
a strength reinforcing member which is mounted to an internal surface
of the bottom chassis for reinforcing a strength of the bottom chassis.
The liquid crystal display apparatus according to claim 1, wherein the
strength reinforcing member has a shape of a honeycombwhe.re a
plurality of cells are formed.
The liquid crystal display apparatus according to claim 2, wherein each
cell of the strength reinforcing member has a shape of a hexagonal
column.
The liquid crystal display apparatus according to claim 1, wherein the
strength reinforcing member has a shape of a wave.
The liquid crystal display apparatus according to claim 1, wherein the
strength reinforcing member has a shape of an egg carton.
The liquid crystal display apparatus according to claim 5, wherein the
strength reinforcing member comprises a plurality of convex portions
and a plurality of concave portions, and
wherein a concave portion is placed between four convex portions and
a convex portion is placed between four concave portions.
The liquid crystal display apparatus according to claim 1, further
comprising a cover member which covers the strength reinforcing
member.
The liquid crystal display apparatus according to claim 1, wherein the
backlight unit comprises at least one light source print circuit board
(PCB) where a plurality of light sources are mounted, and
wherein the strength reinforcing member occupies a partial area of the
internal surface of the bottom chassis, and the at least one light source
PCB is mounted to an area of the internal surface of the bottom chassis
which is not occupied by the strength reinforcing member.
The liquid crystal display apparatus according to claim 8, wherein a
heat sink for transmitting heat generated by the light sources to the

bottom chassis is placed between the light source PCB and bottom
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chassis.

The liquid crystal display apparatus according to claim 9, wherein the
heat sink is directly fastened to the top chassis.

The liquid crystal display apparatus according to claim 1, wherein the
backlight unit comprises at least one light source print circuit board
(PCB) where a pluralityof light sources are mounted, and the liquid
crystal display apparatus further comprises at least one heat sink for
discharging heat generated by the light source to outside, and

wherein the heat sink is placed to support the bottom chassis and light
source PCB.

The liquid crystal display apparatus according to claim 11, wherein the
liquid crystal display apparatus further comprises a mid mold which
assists mounting of the liquid crystal panel and backlight unit, and the
heat sink is directly fastened to the mid mold.

The liquid crystal display apparatus according to claim 1, wherein the
strength reinforcing member is made of aluminum.

A curved display apparatus which is provided as a liquid crystal display
apparatus according to any one of claims 1 to 13.

The liquid crystal display apparatus according to claim 1, wherein the
liquid crystal display apparatus is applied to a large size television of

55 inches or more.
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