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LIQUID CRYSTAL DISPLAY APPARATUS
HAVING REINFORCEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from Korean Patent Appli-
cation No. 10-2012-56184 filed May 25, 2012, and Korean
Patent Application No. 10-2012-0127641 filed Nov. 12,
2012, the disclosures of which are herein incorporated by
reference.

BACKGROUND

1. Field

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.

2. Description of the Related Art

A liquid crystal display may be provided in a flat panel or
acurved 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 flat-
ness or curvature, there is a disadvantage in that deterioration
of the image quality of the display increases.

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 disadvantage 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.

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 manufacturing
cost increases as the thickness increases, and further, the
thickness and weight of the display apparatus also increases.

SUMMARY

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.

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 dis-
playing theimage 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.

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

Each cell of the strength reinforcing member may have a
shape of a hexagonal 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.
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The liquid crystal display apparatus may further include a
cover member which covers the strength reinforcing member.

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 adhe-
sive.

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 of the 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 alumi-
num.

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 dis-
playing 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 attached to an internal surface of the bottom
chassis.

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

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 11s 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 com-
ponents of F1G. 3;

FIG. 5 is a perspective view illustrating a strength reinforc-
ing member provided in the liquid crystal display apparatus of
FIG. 1 according to an exemplary embodiment;



US 9,310,647 B2

3

FIG. 6 is a perspective view illustrating a strength reinforc-
ing member provided in the liquid crystal display apparatus of
FIG. 1 according to another exemplary embodiment;

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. 10is a cross-sectional view illustrating a liquid crystal
display apparatus according to a fifth exemplary embodi-
ment; and

FIG. 11 is an enlarged cross-sectional view of a right end
portion of the liquid crystal display apparatus illustrated in
FIG. 10.

DETAILED DESCRIPTION

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) apparatus 100 is applicable 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 F1G. 1, the liquid crystal display appa-
ratus 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 printed circuit 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, areflective 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
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inside the light guide plate 123 through the edge surface 1234,
and the entered light is guided to a front of the light guide plate
123 with the help of light emitting patterns (not illustrated)
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. ofhigh 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 herein-
above is merely an example, and thus the detailed structure of
the backlight unit 120 according to other exemplary embodi-
ments 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 apparatus 100 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 opti-
cal 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 orthogonally 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 independently connected to the mid mold 150.

The bottom chassis 140 also performs a function of dis-
charging 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 reinforces 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 main-
tain a good flatness.

Referring to FIG. 3 and FIG. 4, the strength reinforcing
member 160 and the cover 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 FIG. 4 isa
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 ofthe bottom
chassis 140 is divided into an occupied area 141a which is
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occupied by the strength reinforcing member 160 and a non-
occupied area 1415 which is not occupied by the strength
reinforcing member 160. Herein, in FIG. 4, the occupied area
141a is 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 1415, 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 mem-
ber 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 ahot
melt adhesive. As illustrated in FIG. 4, the strength reinforc-
ing 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 honey-
comb. However, this is only an example, and in other alter-
native 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 alumi-
num, and may be advantageously 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, plas-
tic.

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. Accordingly, 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 ofimages 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 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 maintain-
ing 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 tele-
vision of 55 inches or more, it is possible to maintain a good
flatness of the bottom chassis 140 by means of the aforemen-
tioned strength reinforcing member 160. In the case of such a
large size display apparatus, the size area of the bottom chas-
sis 140 becomes significantly large, and thus it is advanta-
geous 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 bend-
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ing process. The cover member 170 may be made of a same
material as the strength reinforcing member 160. Therefore,
the cover member 170 may be made of, for example, alumi-
num. In addition, the cover member 170 is attached to the
strength reinforcing member 160, for example, by an adhe-
sive 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 dete-
rioration in the performance of the liquid crystal display
apparatus 100 may be prevented from entering the liquid
crystal display apparatus 100. For example, particles genet-
ated during processing of or formation of the strength rein-
forcing 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 reinforc-
ing 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 rein-
forcing member provided in the liquid crystal display appa-
ratus of FIG. 1 according to another alternative exemplary
embodiment.

With reference to FIG. 5, the alternative strength reinforc-
ing member 160 A has a shape of a wave. More particularly,
the strength reinforcing member 160 A 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
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 rein-
forcing 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 dimen-
sional 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 afore-
mentioned FIG. 1. However, in the case of the aforemen-
tioned liquid crystal display apparatus 100, the strength rein-
forcing member 160 is attached directly to the bottom chassis
140, whereas in the case of the liquid crystal display appara-
tus 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 reinforcing
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 reinforcing member
160, and upper side cover member 170 may be attached
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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 appa-
ratus 100",

FIG. 8is 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 dis-
play apparatus 100A is similar to the configuration of the
liquid crystal display apparatus 100 illustrated in the afore-
mentioned FIG. 1. Especially, the alternative liquid crystal
display apparatus 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, theliquid crystal display apparatus 100B is simi-
lar to the liquid crystal display apparatus 100 of FIG. 1 in that
astrength 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 cou-
pling 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.
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In alternative exemplary embodiments, the heat sink 190 may
be alternatively directly fastened to the mid mold 150.

FIG.101s across-sectional view illustrating a liquid crystal
display apparatus according to a fifth exemplary embodi-
ment, and FIG. 11 is an enlarged cross-sectional view of a
right end portion of the liquid crystal display apparatus illus-
trated in FIG. 10.

With reference to FIGS. 10 and 11, the liquid crystal dis-
play apparatus 200 according to a fifth exemplary embodi-
ment is a curved display apparatus, unlike the aforementioned
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 aforementioned
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 umt
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 manufac-
turing 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 hon-
eycomb 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 reinforced 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 cur-
vature.

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 rein-
forcing 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 chas-
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sis due to weight, external force, and heat, etc. Therefore, ina
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.

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 advanta-
geous to prevent deformation of the bottom chassis. There-
fore, 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 1s defined in the
claims and their equivalents.

What is claimed is:

1. A liquid crystal display apparatus comprising:

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;

atop chassis and a bottom chassis which package the liquid

crystal panel and backlight unit in one module;

a strength reinforcing member which is mounted to an

internal surface of the bottom chassis; and
a cover member including an upper portion, which covers
the strength reinforcing member. and a side portion dis-
posed on a side of the strength reinforcing member,

wherein the backlight unit comprises at least one light
source printed circuit board (PCB) on which a plurality
of light sources are mounted,

the strength reinforcing member occupies a first area of the

internal surface of the bottom chassis, and the at least
one light source PCB is attached to a second area of the
internal surface of the bottom chassis which is not occu-
pied by the strength reinforcing member, and

the strength reinforcing member is disposed laterally with

respect to the at least one light source PCB, so that a
surface of the side portion is disposed laterally and in
proximity to the at least one light source PCB.

2. The liquid crystal display apparatus according to claim
1, wherein the strength reinforcing member has a shape of a
honeycomb where a plurality of cells are formed.

3. The liquid crystal display apparatus according to claim
2, wherein each cell of the strength reinforcing member has a
shape of a hexagonal column.

4. The liquid crystal display apparatus according to claim
1, wherein the strength reinforcing member has a shape of a
wave.

5. The liquid crystal display apparatus according to claim
1, wherein the strength reinforcing member has a shape of an
egg carton.
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6. The liquid crystal display apparatus according to claim 60

5, wherein the strength reinforcing member comprises a plu-
rality of convex portions and a plurality of concave portions,
and

10

wherein a concave portion is placed between four convex
portions and a convex portion is placed between four
concave portions.
7. The liquid crystal display apparatus according to claim
1, wherein the cover member is attached to the strength rein-
forcing member.
8. The liquid crystal display apparatus according to claim
7, wherein the strength reinforcing member and the bottom
chassis are attached by an adhesive, and the cover member
and the strength reinforcing member are attached by an adhe-
sive.
9. The liquid crystal display apparatus according to claim
8, wherein the adhesive is a hot melt adhesive.
10. The liquid crystal display apparatus according to claim
1, wherein a heat sink for transmitting heat generated by the
light sources to the bottom chassis is placed between the at
least one light source PCB and the bottom chassis.

11. The liquid crystal display apparatus according to claim
10, wherein the heat sink is directly fastened to the top chas-
sis.

12. The liquid crystal display apparatus according to claim
1, wherein the strength reinforcing member is made of alu-
minum.

13. The liquid crystal display apparatus according to claim
1, wherein the liquid crystal display apparatus s a large size
television of 55 inches or more.

14. A curved display apparatus comprising:

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;

a strength reinforcing member which is attached to an
internal surface of the bottom chassis; and

a cover member including an upper portion, which covers
the strength reinforcing member, and a side portion dis-
posed on a side of the strength reinforcing member,

wherein the backlight unit comprises at least one light
source printed circuit board (PCB) on which a plurality
of light sources are mounted,

the strength reinforcing member occupies a first area of the
internal surface of the bottom chassis, and the at least
one light source PCB is attached to a second area of the
internal surface of the bottom chassis which is not occu-
pied by the strength reinforcing member,

the strength reinforcing member is disposed laterally with
respect to the at least one light source PCB, so that a
surface of the side portion is disposed laterally and in
proximity to the at least one light source PCB,

the curved display apparatus is curved with a curvature,
and

the liquid crystal panel, the backlight unit, the top chassis,
the bottom chassis, and the strength reinforcing member
are each formed with the curvature.

15. The curved display apparatus according to claim 14,

wherein the strength reinforcing member has a shape of a
honeycomb having a plurality of cells.

L S S T



patsnap

TREBHR(OF) BEEMENERETRER
BT (NE)E US9310647 NFF(AE)R 2016-04-12
RS US13/871623 % A 2013-04-26

FRIEB(FERROAE) =ZEBFHAEH
(BRI AGE) SAMSUNG ELECTRONICS CO. , LTD.
LFTEHIB(ERR)A(E) SAMSUNG ELECTRONICS CO. , LTD.

[#RI &8 A AHN JOON SEOK
PARK JAE HYUN

RAAN AHN, JOON-SEOK
PARK, JAE-HYUN

IPCHEES GO02F1/1335 G02F1/1333 F21V8/00

CPCH#E G02F1/133608 G02B6/0093 G02F1/133308 G02B6/0085 G02F2001/133314 GO2F2201/50 G02F2201
/503

REHIF(F) FEHEEMION |, PLLC

R 1020120127641 2012-11-12 KR

1020120056184 2012-05-25 KR

H AN FF 3Tk US20130314638A1
NEBGELE Espacenet  USPTO
HEGF)

RH-—RELRF. RELRB[AERBER , TRBERWEER

EREGELR , ATREATERRER L ERE G ;TN
R , FPRBERME KL TEHRE - MERP BENBEREE
RERBNRE L, SUERKRRAVEE,



https://share-analytics.zhihuiya.com/view/36fff4d2-6136-44b9-9487-f5642611b6eb
https://worldwide.espacenet.com/patent/search/family/048463856/publication/US9310647B2?q=US9310647B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=9310647.PN.&OS=PN/9310647&RS=PN/9310647

