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Description

[0001] The present invention relates to a liquid crystal
display module, and more particularly, to a liquid crystal
display module having improved resistance to deforma-
tion.

[0002] 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 be-
comes deformed by weight, an 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.

[0003] It has been proposed to form a beading struc-
ture 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 pre-
venting deformation.

[0004] Alternatively, it has been proposed to increase
athickness ofthe chassis in order to prevent deformation.
However, in such a case, there is a disadvantage that
the manufacturing cost increases as the thickness in-
creases, and further, the thickness and weight of the dis-
play apparatus also increases.

[0005] An LCD apparatus according to the preamble
of present claim 1 is disclosed in JP2008288047.
[0006] Therefore, it is an aspect of the present inven-
tion to improve a strength of a chassis provided in a liquid
crystal display apparatus while maintaining a relatively
low manufacturing cost.

[0007] Accordingto anaspectofanexemplary embod-
iment of the present invention, there is provided a liquid
crystal display apparatus according to appended claim 1.
[0008] Preferred aspects of the present invention are
defined in the appended dependent claims.

[0009] The above and/or other aspects will be more
apparent by describing exemplary embodiments with ref-
erence to the accompanying drawings, in which:

FIG. 1 is a cross-sectional view illustrating a liquid
crystal display apparatus according to a first exem-
plary 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 appa-
ratus 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 dis-
play apparatus of FIG. 1 according to an exemplary
embodiment;
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FIG. 6 is a perspective view illustrating a strength
reinforcing member provided in the liquid crystal dis-
play apparatus of FIG. 1 according to another exem-
plary embodiment;

FIG. 7 is a similar view to FIG. 2, which illustrates a
cross-sectional view of a liquid crystal display appa-
ratus 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 appa-
ratus 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 appa-
ratus not according to the invention;

FIG. 10 is a cross-sectional view illustrating a liquid
crystal display apparatus according to a fourth ex-
emplary 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.

[0010] Certain exemplary embodiments are described
in more detail below with reference to the accompanying
drawings.

[0011] FIG. 1is a cross-sectional view illustrating a lig-
uid crystal display apparatus according to a first exem-
plary embodiment, and FIG. 2 is an enlarged cross-sec-
tional view of a right end portion of the liquid crystal dis-
play apparatus illustrated in FIG. 1.

[0012] With reference to FIGS. 1 and 2, the liquid crys-
tal display (LCD) apparatus 100 is applicable to various
liquid crystal display apparatuses, and more particularly
toalarge size display apparatus, for example a television
of 139.7 cm (55 inches) or more. As illustrated in FIG. 1,
the liquid crystal display apparatus 100 is a type of flat
panel display apparatus.

[0013] As shown in FIG. 2, the liquid crystal display
apparatus 100 includes a liquid crystal panel 110, back-
light unit 120, top chassis 130, bottom chassis 140 and
a mold 150.

[0014] 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
(notillustrated). Although notillustrated, 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.

[0015] According to a switching operation of the TFT
array, an arrangement of liquid crystal molecules corre-
sponding 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.

[0016] 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 printed
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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.
[0017] 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 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.

[0018] 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 transmit-
ted to the bottom chassis 140 which dissipates the heat
and thus functions as a heat sink.

[0019] Thestructure of the backlight unit 120 explained
hereinabove is merely an example, and thus the detailed
structure of the backlight unit 120 according to other ex-
emplary 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.

[0020] 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 back-
light unit 120 explained hereinabove in one module. The
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. Mold 150 may also
be referred to as an intermediate mold or "mid" mold, on
account of its position between the top chassis 130 and
the bottom chassis 140.

[0021] 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. Thatis, 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
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150.

[0022] The bottom chassis 140 also performs a func-
tion 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 advanta-
geously made of a metal material of high heat conduc-
tivity, such as, forexample, aluminum, stainless steel etc.
[0023] The bottom chassis 140 has a strength reinforc-
ing member 160 mounted onto an internal surface 141
of the bottom chassis 140. The strength reinforcing mem-
ber 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 bot-
tom chassis 140 becomes able to maintain a good flat-
ness.

[0024] Referring to FIG. 3 and FIG. 4, the strength re-
inforcing member 160 and the cover member 170 will be
described more detail.

[0025] FIG. 3 is a perspective view illustrating the bot-
tom chassis, and components mounted to the bottom
chassis, provided in the liquid crystal display apparatus
of FIG. 1, and FIG. 4 is a perspective view illustrating
dissembled components of FIG. 3.

[0026] 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. Here-
in, 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 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.

[0027] The strength reinforcing member 160 is at-
tached 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 plu-
rality 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. How-
ever, 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, forexample, a tetragonal column
shape or a cylindrical shape etc.
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[0028] The strength reinforcing member 160 is made
of aluminium, and may be advantageously made of alu-
minium with high strength. However, itis notlimited there-
to, and thus the strength reinforcing member 160 may
be made of other metal materials or non-metal materials,
such as, for example, plastic.

[0029] 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 prop-
erties of the bottom chassis 140. Accordingly, the defor-
mation 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 oth-
erwise be caused by such deformation of the bottom
chassis 140.

[0030] In addition, since the strength reinforcing mem-
ber 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 adhe-
sive, it is possible to improve the strength properties of
the bottom chassis 140 while maintaining a low manu-
facturing cost and high productivity.

[0031] Even when the liquid crystal display apparatus
100 is applied to a large size display apparatus, for ex-
ample a television of 139.7 cm (55 inches) or more, it is
possible to maintain a good flatness of the bottom chassis
140 by means of the aforementioned strength reinforcing
member 160. In the case of such a large size display
apparatus, the size area of the bottom chassis 140 be-
comes significantly large, and thus it is advantageous to
prevent deformation of the bottom chassis 140 and main-
tain a good flatness thereof.

[0032] The cover member 170 covers the strength re-
inforcing 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 reinforcing member 160. Therefore, the
cover member 170 may be made of, for example, alu-
minium. In addition, the cover member 170 is attached
to the strength reinforcing member 160, for example, by
an adhesive such as hot melt.

[0033] 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 apparatus 100. For ex-
ample, particles generated during processing of or for-
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mation 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.

[0034] 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.

[0035] WithreferencetoFIG. 5,the alternative strength
reinforcing member 160A is corrugated, also referred to
as having an undulating or waved-shaped surface. More
particularly, the strength reinforcing member 160A has
a structure where convex portions 163 and concave por-
tions 164 are repeated periodically. Herein, the convex
portions 163 and concave portions 164 extend along a
width direction or longitudinal direction of the strength
reinforcing member 160A. Thatis, a concave portion 164
is placed between two convex portions 163, and a convex
portion 163 is placed between two concave portions 163.
[0036] With reference to FIG. 6, another alternative
strength reinforcing member 160B has a shape of an egg
container, having a matrix of recessed portions or cells,
divided by partitioning walls. More particularly, the
strength reinforcing member 160B has a plurality of con-
vex portions 165, corresponding to the partitioning walls,
and a plurality of concave portions 166, corresponding
to the recessed portions, 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 165 is placed between four concave portions 166.
[0037] In this disclosure, three strength reinforcing
members 160, 160A, 160B having different shapes are
introduced, but other strength reinforcing members hav-
ing other shapes may be used as long as they contribute
to improvement of a strength property of the bottom chas-
sis 140.

[0038] FIG.7isasimilarviewtoFIG. 2, whichillustrates
a cross-sectional view of a liquid crystal display appara-
tus according to a second exemplary embodiment.
[0039] The configuration of the liquid crystal display
apparatus 100’ illustrated in FIG.7 is similar to the con-
figuration of the liquid crystal display apparatus 100 illus-
trated in the aforementioned FIG. 1. However, in the case
of the aforementioned liquid crystal display apparatus
100, the strength reinforcing member 160 is attached di-
rectly to the bottom chassis 140, whereas in the case of
the liquid crystal display apparatus 100’, there is a differ-
ence that the strength reinforcing member 160 is mount-
ed to the bottom chassis 140 through an additional lower
side cover member 175.

[0040] 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 160 is surrounded by the
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upper side cover member 170 and the lower side cover
member 175. In such a case, the lower side cover mem-
ber 175, strength reinforcing 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 of one
strength reinforcing unit 101, prior to bonding to the bot-
tom chassis 140, has an advantage of simplifying the
manufacturing process of the liquid crystal display appa-
ratus 100’.

[0041] FIG. 8 is a similar view to FIG. 2, which illus-
trates a cross-sectional view of a liquid crystal display
apparatus according to third exemplary embodiment.
[0042] With reference to FIG. 8, an alternative liquid
crystal display apparatus 100A is similar to the configu-
ration of the liquid crystal display apparatus 100 illustrat-
ed in the aforementioned FIG. 1. Especially, the alterna-
tive 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 reinforce-
ment is mounted to the bottom chassis 140A.

[0043] The difference of the liquid crystal display ap-
paratus 100A from the aforementioned liquid crystal dis-
play apparatus 100 is that the liquid crystal display ap-
paratus 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 ex-
ample, aluminium, having a high thermal conductivity, to
further effectively deliver the heat generated by the light
sources 122 to the bottom chassis 140A.

[0044] 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 embodi-
ments, the heat sink 180 may be alternatively directly
coupled to the mid mold 150.

[0045] FIG. 9 is a similar view to FIG. 2, which illus-
trates however a cross-sectional view of a liquid crystal
display apparatus not according to the presentinvention.
[0046] Withreference to FIG. 9, another alternative lig-
uid crystal display apparatus 100B is also similar to the
aforementioned liquid crystal display apparatus 100 il-
lustrated in FIG. 1. Specifically, the liquid crystal display
apparatus 100B is similar to the liquid crystal display ap-
paratus 100 of FIG. 1 in that a strength reinforcing mem-
ber 160 for strength reinforcementis mounted to a bottom
chassis 140B.

[0047] The difference of the liquid crystal display ap-
paratus 100B from the aforementioned liquid crystal dis-
play apparatus 100 is that the liquid crystal display ap-
paratus 100B further includes a heat sink 190 placed at
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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.
[0048] 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 exem-
plary 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. As an alternative, the heat sink 190 may be directly
fastened to the mid mold 150.

[0049] FIG. 10 is a cross-sectional view illustrating a
liquid crystal display apparatus according to a fourth ex-
emplary 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.

[0050] With reference to FIGS. 10 and 11, the liquid
crystal display apparatus 200 according to a fourth ex-
emplary embodiment is a curved display apparatus, un-
like the aforementioned liquid crystal display apparatus-
es.

[0051] Compared to the liquid crystal display appara-
tus 100 (see FIGS. 1 and 2) according to the first exem-
plary 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 dis-
play apparatus 200 are provided in substantially the
same manner as those of the aforementioned liquid crys-
tal 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.

[0052] As discussed above, in the fourth exemplary
embodiment, the bottom chassis 140 of the liquid crystal
display apparatus 200 is also formed to conform to such
acurvature. It is thus advantageous for the bottom chas-
sis 140 to have good strength performance and proper-
ties so as to maintain the curvature.

[0053] Various methods may be applied to manufac-
ture 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
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chassis 140. In such a method, if the strength of the bot-
tom 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 perform-
ance of the bottom chassis 140 is advantageous.
[0054] 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 at-
tached may be reinforced significantly, and accordingly,
even when a weight, external force, or heat, etc. are ap-
plied to the liquid crystal display apparatus 200, the liquid
crystal display apparatus 200 may maintain the initial cur-
vature 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 de-
formation of the bottom chassis 140 from the original
manufactured curvature.

[0055] The fourth exemplary embodiment was de-
scribed 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.

[0056] As aforementioned, accordingto the presentin-
vention, 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 inven-
tion is applied to a flat panel display apparatus, it is pos-
sible to maintain a good flatness of the flat panel display
apparatus, and in a case where the present invention 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 exces-
sive deformation of the bottom chassis, of the quality of
the images that the display apparatus provides.

[0057] In the case of a large size liquid crystal display
apparatus, for example, a television of 139.7 cm (55 inch-
es) or more, the area of the bottom chassis also increas-
es, and thus it becomes advantageous to prevent defor-
mation of the bottom chassis. Therefore, the liquid crystal
display apparatus according to the presentinvention may
be applied to such a large size display apparatus partic-
ularly advantageously.

[0058] Although a few embodiments of the present in-
vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made to these exemplary embodiments without depart-
ing from the invention, the scope of which is defined in
the claims.

10

15

20

25

30

35

40

45

50

55

Claims

1.

A liquid crystal display apparatus (100) comprising:

a liquid crystal panel (110) configured to display
an image;

a backlight unit (120) configured to provide light
fordisplaying the image on the liquid crystal pan-
el;

a top chassis (130) and a bottom chassis (140)
which package the liquid crystal panel and back-
light unit in one module; and

a strength reinforcing member (160) which is
mounted to an internal surface (141) of the bot-
tom chassis for reinforcing the strength of the
bottom chassis;

characterized in that the backlight unit com-
prises at least one light source printed circuit
board, PCB, (121) on which a plurality of light
sources (122) are mounted, and

wherein the strength reinforcing member occu-
pies a partial area (141a) of the internal surface
of the bottom chassis, and the at least one light
source PCB is mounted to another area (141b)
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 1, wherein the strength reinforcing member
contains a two-dimensional array of cells (161)
bounded by partitioning walls.

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

The liquid crystal display apparatus according to
claim 2, wherein the strength reinforcing member
(160B) has a shape of an egg carton.

The liquid crystal display apparatus according to
claim 4, wherein the strength reinforcing member
(160B)comprises a plurality of convex portions (165)
and a plurality of concave portions (166), and
wherein a concave portion is placed between four
convex portions and a convex portion is placed be-
tween four concave portions.

The liquid crystal display apparatus according to
claim 1, wherein the strength reinforcing member
(160A) is corrugated.

The liquid crystal display apparatus according to any
one of the preceding claims, further comprising a
cover member (170) which covers the strength rein-
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forcing member.

The liquid crystal display apparatus (100A) accord-
ing to any preceding claim, wherein a heat sink (180)
for transmitting heat generated by the light sources
to the bottom chassis (140A) is placed between the
light source PCB and bottom chassis.

The liquid crystal display apparatus according to
claim 8, wherein the heat sink is directly fastened to
the top chassis.

The liquid crystal display apparatus according to any
one of the preceding claims, wherein the strength
reinforcing member is made of aluminium.

A curved display apparatus which is provided as a
liquid crystal display apparatus according to any one
of claims 1 to 10.

The liquid crystal display apparatus according to any
one of the preceding claims, wherein the liquid crys-
tal display apparatus is applied to a large size tele-
vision of 139.7cm (55 inches) or more.

Patentanspriiche

1.

Flussigkristallanzeigevorrichtung (100), umfassend:

ein Flussigkristall-Panel (110), das zum Anzei-
gen eines Bilds konfiguriert ist,

eine Hintergrundbeleuchtungseinheit (120), die
zum Bereitstellen von Licht zum Anzeigen des
Bilds auf dem Flussigkristall-Panel konfiguriert
ist,

ein oberes Gehduse (130) und ein unteres Ge-
hause (140), die das Flussigkristall-Panel und
die Hintergrundbeleuchtungseinheit in einem
einzelnen Modul einhdusen, und

ein Festigkeitsverstarkungselement (160), das
zur Verstarkung der Festigkeit des unteren Ge-
hauses an einer Innenflache (141) des unteren
Gehauses montiert ist,

dadurch gekennzeichnet, dass die Hinter-
grundbeleuchtungseinheit wenigstens eine ge-
druckte Lichtquellenleiterplatte, PCB, (121) auf-
weist, auf der mehrere Lichtquellen (122) mon-
tiert sind, und

wobei das Festigkeitsverstarkungselement ei-
nen Teilbereich (141a) der Innenflache des un-
teren Gehauses einnimmt und die wenigstens
eine gedruckte Lichtquellenleiterplatte an einem
anderen Bereich (141b) der Innenflache des un-
teren Gehauses montiert ist, der nicht von dem
Festigkeitsverstarkungselement eingenommen
wird.
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Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei das Festigkeitsverstarkungselement eine
zweidimensionale Anordnung von Zellen (161) auf-
weist, die von Trennwanden umgrenzt ist.

Flussigkristallanzeigevorrichtung nach Anspruch 2,
wobei jede Zelle des Festigkeitsverstarkungsele-
ments die Form einer sechseckigen Saule hat, so
dass das Festigkeitsverstarkungselement die Form
einer Honigwabe hat.

Flussigkristallanzeigevorrichtung nach Anspruch 2,
wobei das Festigkeitsverstarkungselement (160B)
die Form einer Eierschachtel hat.

Flussigkristallanzeigevorrichtung nach Anspruch 4,
wobei das Festigkeitsverstarkungselement (160B)
mehrere konvexe Teile (165) und mehrere konkave
Teile (166) aufweist, und

wobei ein konkaver Teil zwischen vier konvexe Teile
gesetzt ist und ein konvexer Teil zwischen vier kon-
kave Teile gesetzt ist.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei das Festigkeitsverstarkungselement (160A)
gewellt ist.

Flissigkristallanzeigevorrichtung nach einem der
vorhergehenden Anspriiche, die ferner ein Abde-
ckungselement (170) aufweist, welches das Festig-
keitsverstarkungselement abdeckt.

Flussigkristallanzeigevorrichtung (100A) nach ei-
nem der vorhergehenden Anspriiche, wobei ein
Kuhlkérper (180) zur Ubertragung von Warme, die
von den Lichtquellen erzeugt wird, zu dem unteren
Gehause (140A) zwischen die gedruckte Lichtquel-
lenleiterplatte und das untere Gehause gesetzt ist.

Flussigkristallanzeigevorrichtung nach Anspruch 8,
wobeider Kiihlkorper direkt an dem oberen Gehause
befestigt ist.

Flissigkristallanzeigevorrichtung nach einem der
vorhergehenden Anspriiche, wobei das Festigkeits-
verstarkungselement aus Aluminium hergestellt ist.

Gekrimmte Anzeigevorrichtung, die als Flissigkris-
tallanzeigevorrichtung nach einem der Anspriiche 1
bis 10 vorgesehen ist.

Flissigkristallanzeigevorrichtung nach einem der
vorhergehenden Anspriiche, wobei die Flissigkris-
tallanzeigevorrichtung auf ein groRes Fernsehgerat
von 139,7 cm (55 Zoll) oder mehr angewendet wird.
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Revendications

1.

Appareil d’affichage a cristaux
comprenant :

liquides (100)

un panneau a cristaux liquides (110) configuré
pour afficher une image ;

une unité de rétroéclairage (120) configurée
pour s’allumer afin d’afficher I'image sur le pan-
neau a cristaux liquides ;

un chéassis supérieur (130) et un chassis infé-
rieur (140) qui enchéssent le panneau a cristaux
liquides et l'unité de rétroéclairage dans un mé-
me module ; et

un élément de renforcement de résistance (160)
qui est monté sur une surface interne (141) du
chassis inférieur pour renforcer la résistance du
chéassis inférieur ;

caractérisé en ce que l'unité de rétroéclairage
comprend au moins une plaquette a circuit im-
primé, PCI, de sources de lumiére (121) sur la-
quelle est montée une pluralité de sources de
lumiere (122), et

dans lequel I'élément de renforcement de résis-
tance occupe une zone partielle (141a) de la
surface interne du chéassis inférieur, et l'au
moins une PCI de sources de lumiére est mon-
tée sur une autre zone (141b) de la surface in-
terne du chassis inférieur qui n’est pas occupée
par I'élément de renforcement de résistance.

Appareil d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel I'élément de renforce-
ment de résistance contient une matrice bidirection-
nelle de cellules (161) bornées par des parois de
séparation.

Appareil d’affichage a cristaux liquides selon la re-
vendication 2, dans lequel chaque cellule de I'élé-
ment de renforcement de résistance a une forme de
colonne hexagonale, si bien que I'élément de ren-
forcement de résistance alaforme d’'un nid d’abeille.

Appareil d’affichage a cristaux liquides selon la re-
vendication 2, dans lequel I'élément de renforce-
ment de résistance (160B) a une forme de boite a
oeufs.

Appareil d’affichage a cristaux liquides selon la re-
vendication 4, dans lequel I'élément de renforce-
ment de résistance (160B) comprend une pluralité
de parties convexes (165) et une pluralité de parties
concaves (166), et

dans lequel une partie concave est placée entre qua-
tre parties convexes et une partie convexe est placée
entre quatre parties concaves.

Appareil d’affichage a cristaux liquides selon la re-
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12.

vendication 1, dans lequel I'élément de renforce-
ment de résistance (160A) est ondulé.

Appareil d’affichage a cristaux liquides selon l'une
quelconque des revendications précédentes, com-
prenant en outre un élément de couverture (170) qui
couvre I'élément de renforcement de résistance.

Appareil d’affichage a cristaux liquides (100A) selon
I'une quelconque des revendications précédentes,
dans lequel un dissipateur thermique (180) destiné
a transmettre la chaleur générée par les sources de
lumiére au chassis inférieur (140A) est placé entre
la PCI de sources de lumiére et le chassis inférieur.

Appareil d’affichage a cristaux liquides selon la re-
vendication 8, dans lequel le dissipateur thermique
est fixé directement au chassis supérieur.

Appareil d’affichage a cristaux liquides selon l'une
quelconque des revendications précédentes, dans
lequel I'élément de renforcement de résistance est
réalisé en aluminium.

Appareil d’affichage incurvé fourni comme appareil
d’affichage a cristaux liquides selon I'une quelcon-
que des revendications 1 a 10.

Appareil d’affichage a cristaux liquides selon l'une
quelconque des revendications précédentes, I'ap-
pareil d’affichage a cristaux liquides étant appliqué
a une télévision grand format de 139,7 cm (55 pou-
ces) ou plus.
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