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(57) ABSTRACT

A liquid crystal display (“LCD””) module includes a backlight
assembly emitting light, a LCD panel overlapping the back-
light assembly, and an upper cover. The backlight includes a
light source module emitting the light, a light guide plate
(“LGP”) including edges and a middle portion, and a LGP
support overlapping the edges of the LGP. The LGP support
includes a plurality of LGP supporting pieces connected to
each other so as to form a polygonal shape, each of the LGP
supporting pieces including a LGP supporting portion includ-
ing a LGP supporting surface overlapping the edges of the
LGP, and the LGP supporting surfaces of each of the LGP
supporting pieces of the LGP support are placed on a same
plane. Opposing LGP supporting pieces are interconnected
by an LCD module mounting member.
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BACKLIGHT ASSEMBLY, AND LIQUID
CRYSTAL DISPLAY MODULE AND LIQUID
CRYSTAL DISPLAY DEVICE HAVING THE

SAME

[0001] This application is a divisional application of U.S.
patent application Ser. No. 13/104,057 filed May 10, 2011
and issued as U.S. Pat. No. 9,046,635 on Jun. 2, 2015, which
claims priority to Korean Patent Application filed on May 28,
2010 and assigned Serial No. 10-2010-0050335, and all the
benefits accruing therefrom under 35 U.S.C. §119, the entire
disclosure of which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates generally to a liquid crystal
display (“LCD”) device, an LCD module and a backlight
assembly of the LCD module.

[0004] 2. Description of the Related Art

[0005] Conventionally, the LCD module has an LCD panel
displaying images in response to electrical signals provided
thereto, according to the change in arrangement of liquid
crystal molecules and light transmittance, a backlight assem-
bly supplying light to the LCD panel, and covers supporting
and fixing the LCD panel and the backlight assembly. The
LCD module is fixedly attached to a separate case, and pro-
vided to ultimate customers as the LCD device.

[0006] The LCD module is used in various kinds of display
devices and classified into small-sized LCD modules for cel-
lular phones, mid-sized LCD modules for desktop monitors,
and large-sized LCD modules for television sets.

[0007] As the size of the LCD module increases, a weight
of the LCD module also increases and its components and
structure become more complicated in order to assure higher
reliability such as shock-resistance and the like. Especially,
the LCD module for use in either a desktop monitor or a
television set may be provided with an additional light guide
plate, a support supporting the light guide plate or the light
source module, and a closed-type bottom container support-
ing the entire backlight assembly. The closed-type bottom
container has a bottom section, and side walls upwardly
extending from the bottom section, for isolating the light
source module, the light guide plate and the light guide plate
support from the exterior of the backlight assembly, thereby
leading to an increased overall depth and weight of the LCD
module.

[0008] Thecomplicated structure in the closed-type bottom
container for mounting circuit elements and connection to the
LCD device results in an increased overall dimension of the
LCD module. Even though the closed bottom container is
made partially opened so as to mount some of circuit elements
therewith, the general shape of the bottom container is still of
a closed structure, so a reduction in thickness and weight of
the LCD device and module are still required.

[0009] The backlight assembly included in the LCD mod-
ule has a plurality of light sources. Each light source converts
electrical energy to optical and thermal energy. Optical
energy is desirable since it is delivered from the backlight
assembly to the liquid crystal panel for displaying images,
while thermal energy should be eliminated because of its
negative influence to the liquid crystal molecules or other
optical elements. However, since more light sources are
required as the dimension of the liquid crystal module and
device increases, and since a narrower thermal path is pro-
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vided as the thickness of the liquid crystal module and device
decreases, the image quality of the LCD module and device
will deteriorate owing to excessive heat.

[0010] Accordingly, a structure for implementing more
effective heat dissipation in the liquid crystal display module
with a plurality of light sources is required. The LCD device
includes the LCD module disposed between an upper case on
the LCD panel side of the LCD module, and a lower case on
the backlight assembly side of the LCD module. On the lower
case is mounted an external device, by which the LCD device
can be hung on a wall of a building or placed on a table. Here,
it is appreciated that since the external device needs addi-
tional parts for mounting on the lower case, the LCD device
tends to become larger and heavier. Moreover, such a larger
dimension and weight of the LCD device may often decrease
stability and reliability of the external device, so simplifica-
tion of mounting structure of the LCD device is essentially
required.

[0011] LCD device suppliers purchase individual LCD
modules with a liquid crystal panel and a backlight assembly,
and assemble them together with the upper and lower cases
separately prepared, to manufacture a final LCD device. To
the LCD device, an additional element that receives a com-
bined image signal of a primitive image and sound signal, and
splits the combined image signal into an image signal for
LCD module and an acoustic signal for a speaker is installed.
The LCD device is finally completed by the process of install-
ing the additional element on the backside of the assembled
LCD module, and combining the upper and lower cases with
the LCD module in between. Here, since the lower case is
combined with the upper case along an edge thereof, the
sectional areas of both the lower and upper cases are similar
to each other.

[0012] A thickness of the LCD device often becomes larger
because LCD device manufacturers do not tend to seriously
consider the location of the additional element disposed on
the back of the LCD module, and design of the lower case
with uniform depth for combining with the upper case. Fur-
ther, even though the LCD device manufacturer makes a
change in the depth of the lower case depending upon the
location of the additional element, the lower case is combined
with the upper case with constant interval between the cases
throughout the LCD module; hence, limitation is caused in
reducing the thickness of the LCD device. Still further, the
manufacturing process becomes more complicated for those
LCD device manufacturers as the lower cases becomes larger
in some applications such as in a large sized television set.
Accordingly, a structural improvement of the LCD module
which promotes both easy and effective mounting of the
additional elements to the LCD module, and the reduction in
an overall size of the LCD device, is desired.

BRIEF SUMMARY OF THE INVENTION

[0013] An exemplary embodiment of the invention pro-
vides a light and compact liquid crystal display (“LCD”)
device, by improving the shape and structure of a light guide
plate (“LGP”) support.

[0014] Another exemplary embodiment of the invention
provides an LCD module and an LCD device with improved
quality, by effectively dissipating heat originated from light
sources of the LCD module through the LGP support.
[0015] Still another exemplary embodiment of the inven-
tion provides a thin and light LCD device with improved
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structure for installation of external components to the LCD
device for manufacturing the LCD device with more stability
and endurance.

[0016] A further exemplary embodiment of the invention
provides the LCD device including additional elements
which can be easily mounted and replaced, and a reduced
thickness and size, partly owing to improvements in a mount-
ing structure of the additional elements attached to the LCD
module and in a shape of the lower case of the LCD device.
[0017] In one exemplary embodiment of the invention,
there is provided an LCD module with a backlight assembly.
The backlight assembly has a light source module, a LGP and
an LGP support. The LGP has edges, some of which are near
to the light source module, and a middle portion. The LGP
support overlaps the edges of the LGP. The LGP support has
a plurality of an LGP supporting piece forming a polygon
frame shape. Each of the LGP supporting pieces has a LGP
supporting portion which supports edges of the L.GP, with a
LGP supporting surface, and a peripheral portion which
extends from the LGP supporting portion in a direction oppo-
site from the middle portion of the LGP. Each of the LGP
supporting surfaces of the LGP supporting pieces lies sub-
stantially on a same plane. In other words, the LGP support-
ing pieces are assembled to make heights of the LGP support-
ing surfaces the same, and to make the LGP supporting
portions flat within the whole LGP support.

[0018] A LGP supporting piece includes an interconnect-
ing portion to which adjacent LGP supporting piece is con-
nected to each other. The interconnecting portion includes the
LGP supporting surface and a side surface bent from the LGP
supporting surface. The side surface may extend to the
peripheral portion of the LGP supporting pieces, and side
surfaces of the adjacent LGP supporting pieces are intercon-
nected either directly or indirectly to each other to have the
LGP supporting surfaces substantially on the same plane.
Namely, at the interconnecting portion, the adjacent LGP
supporting pieces are connected without any step therebe-
tween. For interconnection, the side surfaces of the adjacent
LGP supporting pieces are combined while materials of the
adjacent LGP supporting pieces are mixed together by fric-
tion stir welding (“FSW™).

[0019] Alternatively, the side surfaces may be indirectly
interconnected by means of connecting piece, to which is
connected the peripheral portions of the adjacent LGP sup-
porting pieces. The LGP supporting piece has a connection
piece reception portion on its peripheral portion. The connec-
tion piece has an anchor to be connected with the peripheral
portion of the LGP supporting piece. Since the connecting
piece is located on peripheral portion of the LGP supporting
piece, a part of the connecting piece may be exposed to an
outside of the LGP support. Especially, an annexed portion,
on which anchors meet, may have a part in between the
anchors to be exposed to the outside of the LGP support. The
connecting piece may have a LGP reception portion for pre-
venting movement of a corner of the LGP which is located
outer side of the effective luminescence area. Also, the con-
necting piece may have securing protrusion which is com-
bined with an overhang of a light controller disposed over the
LGP.

[0020] The peripheral portion has a first mounting wall
perpendicular to the LGP supporting surface, a second
mounting wall parallel to and outwardly spaced apart from
the first mounting wall, and an embedding space formed
between the first and second mounting walls. A light source
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module may be attached on the first mounting wall. Either a
power wiring providing power to the light source module or
an intermediate support, placed on the backlight assembly
and supporting a liquid crystal (“LC”) panel, may be accom-
modated in the embedding space.

[0021] The plurality of LGP supporting pieces make a
closed square LGP support and form an opening at the inter-
nal space of the LGP support. A reflector additionally located
between the LGP supportand the LGP helps even distribution
of light within the LGP while the reflector is exposed to an
outer side of the LGP support through the opening. An oppos-
ing surface of the LGP supporting surface is also exposed to
outside of the LGP support. The planar area of the reflector is
similar to a planar area of the bottom of the LGP, and from
about 30 percent to about 90 percent of the area of the reflec-
tor may be exposed to the outside of the LGP support. In other
words, about 10 percent to about 70 percent of the area of the
LGP may be supported by the LGP support.

[0022] Inanother exemplary embodiment of the invention,
the LCD module has a backlight assembly emitting light, the
LC panel being placed over and receiving light from the
backlight assembly to display images within its displaying
area, and an upper cover having a front portion to expose the
displaying area by overlapping the edges of the LC panel and
a lateral portion combined with the backlight assembly.
[0023] The backlight assembly has a light source module
emitting light, an LGP having a plurality of edges, some of
which are light incident surfaces in the vicinity of the light
source module, and a middle portion providing light to the
image displaying area, and a LGP support supporting the
edges of the LGP. The LGP support has a plurality of LGP
supporting piece to form polygon frame shape of the LGP
support, and each of the LGP supporting surfaces of the LGP
supporting pieces are located substantially on a same plane.
In other words, the heights of the LGP supporting surfaces are
the same. Accordingly, at the interconnecting portion where
LGP supporting pieces are met, the LGP supporting surfaces
are connected without any steps formed therebetween.
[0024] The polygonal LGP support of the backlight assem-
bly forms an opening that corresponds to the middle portion
of the LGP. Also, a reflector is located between the LGP and
LGP support. The reflector may be exposed to an outside of
the LCD module through the opening of the LGP support.
[0025] The LGP supporting piece has a peripheral portion
extending from the LGP supporting portion in a direction
opposite to the LGP middle portion. A connecting piece,
connecting adjacent LGP supporting pieces to each other,
may be located on the peripheral portion. The connecting
piece may accommodate a corner of the LGP with an LGP
reception portion. An end portion of one LGP supporting
piece has alateral surface perpendicularly bent from the LGP
supporting surface, the lateral surface combined with another
lateral surface perpendicularly bent from the LGP supporting
surface of the adjacent LGP supporting piece.

[0026] Instill another exemplary embodiment of the inven-
tion, an LCD device has an L.C panel which displays images,
an LCD module which accommodates a light emitting back-
light assembly, an upper case which is located to the side of
the LC panel, a lower case which is located to the side of the
backlight assembly of the LCD module and is combined with
the upper case to fix the LCD module, and a LCD module
mounting member which is located between the LCD module
and the lower case to fix the LCD module to the lower case.
The backlight assembly has a light source module, an LGP
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adjacent to the light source module, and a LGP support sup-
porting edges of the LGP. The LGP support includes a plu-
rality of LGP supporting pieces and may have at least a pair of
the LGP supporting pieces facing each other and connected
each other via the LCD module mounting member.

[0027] The plurality of the LGP supporting pieces form a
LGP support of a closed square to have an opening at an
internal space. The LCD module mounting member may
overlap with the opening. The LCD module mounting mem-
ber extends parallel to gravity, when the LCD device is placed
in a viewing position. At least one of the LGP supporting
pieces may have a light source module mounted thereon, and
the LCD module mounting member may be connected to the
LGP supporting piece having the light source module. The
LCD module mounting member may either be in contact with
the lower case, or be connected with an external component
with the lower case therebetween.

[0028] The heat transfer coefficient of the LCD module
mounting member may be the same or higher than 15 watts
per meter Kelvin (W/mK) for efficient heat dissipation. The
lower case may have heat dissipation portion at the point of
contact with the LCD module, and may have a heat transfer
coefficient that is the same or higher than 15 W/mK. A ther-
mal insulator may be formed around the heat dissipation
portion of the lower case, and may be located around edges of
the lower case.

[0029] In another exemplary embodiment of the invention,
the LCD device has an LC panel displaying images, an LCD
module accommodating a light emitting backlight assembly,
an additional component receiving primitive display signals
and producing modified signals while being mounted on the
side of the backlight assembly, an upper case located on the
side of the LC panel, a lower case located on the side of the
backlight assembly to fix LCD module together with the
upper case while having passage in connection with the loca-
tion of the external component, and a 1id shielding the exter-
nal component by covering the passage of the lower case.
[0030] The additional component is mounted by LCD
device manufacturer, and may be a main board converting
power or a primitive image received from an external source
signal into a modified signal suitable for the LCD module.
The additional component may be a speaker converting sound
signals received from an outside of the LCD device into a
modified signal for the viewers of the LCD device.

[0031] The passage of the lower case may be surrounded by
the heat dissipation portion. The heat dissipation portion may
be surrounded by a thermal insulator. An additional compo-
nent may be mounted on the LCD module by passing through
the passage of the lower case. The passage of the lower case
may be surrounded by the heat dissipation portion of the
lower case which may be connected to a ground pattern
formed on the additional component. An external component
may be mounted on the additional component for mounting
the LCD device to an outside feature.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The above and other features of certain exemplary
embodiments of the invention will be more apparent from the
following description taken in conjunction with the accom-
panying drawings, in which:

[0033] FIG. 1 is a perspective view of an exemplary
embodiment of an exploded liquid crystal display (“LCD™)
module including a light guide plate (“LGP”) support,
according to the invention;
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[0034] FIG. 2 is a perspective view of an exemplary
embodiment of the LGP support including a plurality of an
LGP supporting piece;

[0035] FIG. 3is an enlarged perspective view of portion I11
of FIG. 2, depicting an interconnecting portion including a
connecting piece which connects adjacent LGP supporting
pieces;

[0036] FIG. 41s a cross-sectional view of the interconnect-
ing portion cut along line IV-IV' of FIG. 3, showing the
interconnecting portion formed by adjoining side surfaces of
the LGP supporting pieces;

[0037] FIG. 5is a view showing an exemplary embodiment
of a method of joining LGP supporting portions by friction
stir welding (“FSW”) technology;

[0038] FIG. 6 is a perspective view of an exemplary
embodiment of an exploded interconnecting portion, show-
ing the structure of adjacent LGP supporting pieces and the
connecting piece, which are connected by FSW technology;

[0039] FIGS. 7A through 7F are plane views showing
exemplary embodiments of vatious connecting structures
between adjacent LGP supporting pieces and various shapes
and locations of the connecting pieces, according to the
invention;

[0040] FIG. 8A and FIG. 8B are respectively an exploded
perspective and an enlarged view of an exemplary embodi-
ment of a backlight assembly including a connecting piece for
joining adjacent LGP supporting pieces;

[0041] FIG.9isa partial plane view ofa backlight assembly
including a connecting piece having a structure correspond-
ing to a cut-out portion of an LGP and an overhang of a light
controller;

[0042] FIG. 10 is a partial cross-sectional view of the back-
light assembly taken along line X-X' of FIG. 9, showing an
overlapped structure among a light source module connector,
a LGP reception portion, a light controller securing post and
a cut-out portion of the LGP,

[0043] FIG. 11 is a view showing an exemplary embodi-
ment of assembling the connecting piece into a connection
piece reception portion of the adjacent LGP supporting
pieces, and the intermediate support into the LGP supporting
pieces, while the intermediate support is located side by side
with the connection piece;

[0044] FIG. 12 is a perspective view of an exemplary
embodiment of an LGP supporting piece into which a light
source module and power wiring are secured,;

[0045] FIG. 13 is rear plane view of an exemplary embodi-
ment of an LCD module showing a LCD module mounting
member fixed on a LGP support;

[0046] FIG. 14 is a cross-sectional view of an exemplary
embodiment of assembling an LCD device including upper
and lower cases onto the LCD module taken along line XIV-
XIV' of FIG. 13;

[0047] FIG. 15A is a cross-sectional view of an exemplary
embodiment of an LCD device in which the lower case and
the LCD module are combined by an external component;

[0048] FIG. 15B is a rear plane view of an exemplary
embodiment of an LCD device depicting an LCD module
having a LCD module mounting member, a lower case cov-
ering the LCD module, and an external component combin-
ing the LCD module mounting member of the LCD module
and the lower case;
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[0049] FIG. 16 is a partial cross-sectional enlarged view of
asideofthe LCD device of FIG. 15A, showing a path through
which the heat originated from the light source module is
dissipated;

[0050] FIG. 17 is a partial cross-sectional view of the LCD
device of FIG. 15A in which the upper cover is eliminated and
an upper case covers the liquid crystal (“LC”) panel;

[0051] FIG. 18 is an exploded perspective view of the LCD
device of FIG. 17 showing a lower case, the circuit board, the
backlight assembly, and the LC panel sequentially stacked
from the lower case to the upper case;

[0052] FIG. 19 is a plane view of an exemplary embodi-
ment of a LCD device showing a structure including an addi-
tional component mounted on a back side of an LCD module;
[0053] FIG. 20 is a plane view of an exemplary embodi-
ment of a lower case including a passage corresponding to the
mounting location of an additional component to the LCD
module;

[0054] FIG. 21 is a cross-sectional view of an exemplary
embodiment of assembling an LCD device including an addi-
tional component and a lid, after the LCD module of FIG. 19
is combined with the lower case of FIG. 20, taken along line
XXI-XXT' of FIG. 19;

[0055] FIG. 22 is the cross-sectional view of the LCD
device assembled in the process indicated in FIG. 21;
[0056] FIG. 23 is a cross-sectional view of an exemplary
embodiment of a LCD device where a width of the additional
component shown in FIG. 22 is larger than a width of the
passage of the lower case; and

[0057] FIG. 24 is a cross-sectional view of an exemplary
embodiment of a LCD device including an external compo-
nent mounting member combined with an additional compo-
nent mounting member shown in FIG. 22.

DETAILED DESCRIPTION OF INVENTION

[0058] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the exemplary
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the invention to those
skilled in the art. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity.

[0059] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, the element or layer can be directly
on, connected or coupled to another element or layer or inter-
vening elements or layers. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0060] It will be understood that, although the terms first,
second, third, etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
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termed a second element, component, region, layer or section
without departing from the teachings of the invention.

[0061] Spatially relative terms, such as “below,” “lower,”
“above,” “upper” and the like, may be used herein for ease of
description to describe the relationship of one element or
feature to another element(s) or feature(s) as illustrated in the
figures. It will be understood that the spatially relative terms
are intended to encompass different orientations of the device
in use or operation, in addition to the orientation depicted in
the figures. For example, if the device in the figures is turned
over, elements described as “below” or “lower” relative to
other elements or features would then be oriented “above”
relative to the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0062] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a,” “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

[0063] Exemplary embodiments of the invention are
described herein with reference to cross-section illustrations
that are schematic illustrations of idealized embodiments
(and intermediate structures) of the invention. As such, varia-
tions from the shapes of the illustrations as a result, for
example, of manufacturing techniques and/or tolerances, are
to be expected. Thus, embodiments of the invention should
not be construed as limited to the particular shapes of regions
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing.

[0064] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0065] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as™), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0066] Hereinafter, the structure and manufacturing
method thereof of the invention will be described in detail
according to attached drawings and embodiments. It should
be noted that even though the length and thickness of the
apparatus and elements are expresses and their values are
written, present invention is not limited to those values as long
as they are not in the appended claims. It should be noted
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same numerical reference is used for the same element or
apparatus throughout the drawings.

[0067] FIG. 1 is a perspective view of an exemplary
embodiment of an exploded liquid crystal display (“LCD”)
module including a light guide plate (“LGP”) support,
according to the invention. Referring to FIG. 1, a LCD mod-
ule 1000 has a liquid crystal (“LC”) panel 100, a backlight
assembly 300, and an upper cover 200. The LC panel 100 has
a pair of substrates 110 and 120, a L.C layer (not shown), and
aL.C panel driver 130. The L.C panel 100 displays images with
arrangements of LC molecules within the LC layer which are
changed in response to a driving signal provided from an
outer circuit element to the LC panel driver 130, and with
control of passed light which is provided from the backlight
assembly 300 to the LC layer.

[0068] The backlight assembly 300 generates and provides
light to the L.C panel 100. The backlight assembly 300 has a
light source module 340, LGP 330 which receives light from
the light source module 340 and provides light suitable to the
LC panel 100, light controllers 320, and a LGP support 400
which supports and fixes the optical elements. The light
source module 340 converts electrical energy to optical
energy and may be a cold cathode fluorescent lamp
(“CCFL”), a hot cathode fluorescent lamp (“HCFL”) or a
light emitting diode (“LED”).

[0069] It will be well understood to one skilled in the art
that the backlight assembly 300 of FIG. 1 is an edge type
backlight assembly whose light source module 340 is posi-
tioned at an edge of the LCD module 1000. The light source
module 340 of FIG. 1 is an LED assembly where a plurality of
LEDs is mounted on a planar printed circuit board 342. Also,
it is noted even though FIG. 1 only shows dual light source
modules on opposing sides of the LGP 330, the LCD module
100 may include a single light source on one side of the LGP.

[0070] The light emitted from the light source module 340
enters into the LGP 330. The LGP 330 receives light through
an incident surface 331, and emits light through an emitting
surface 333 to the light controllers 320 and L.C panel 100. On
the rear side of the LGP 330, a reflector 360 is closely posi-
tioned directly adjacent to the LGP 330 to reflect light toward
the LGP 330, and to reduce or effectively prevent optical loss
within the backlight assembly 300. The light controller 320 is
a collection of sheets each of which diffuses, scatters, and/or
condenses light for alteration of a light path, and emits light to
the LC panel 100 by controlling light received from the emit-
ting surface 333 of the LGP 330.

[0071] An LGP support 400 of FIG. 1 has a plurality of
LGP supporting pieces 410, 420, 430 and 440 when con-
nected, collectively form a polygon. Each of the LGP sup-
porting pieces 410, 420, 430 and 440 has an LGP supporting
portion 460 including an LGP supporting surface 461 to
support edges of the LGP 330, and a peripheral portion 480
outwardly extended from the LGP supporting surface 461 of
the LGP supporting portion 460. Here, LGP supporting sur-
faces 461 of each LGP supporting pieces 410, 420, 430 and
440 in the connected polygon, lie substantially on the same
plane.

[0072] The LGP supporting pieces 410, 420, 430 and 440
collectively form the closed polygonal LGP support 400 and
an opening 470 in the middle thereof. The reflector 360 is
placed below the LGP 330 on the LGP supporting surface
461, adjacent the opening 470. The reflector 360 is supported
at its edges by the LGP supporting surfaces 461, and its
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middle portion is exposed to an outside of the backlight
assembly 300 and the LCD module 1000 by the opening 470.
[0073] The LGP support 400 includes the LGP supporting
surface 461 of the LGP supporting portion 460 at an upper
surface of the LGP support 400, and a lower surface (not
shown) opposing the upper surface of the LGP support 400.
The lower surface of the LGP support 400 is also the lower-
most surface of the backlight assembly 300. The lower sur-
face of the LGP support 400 is not supported by other ele-
ments of the backlight assembly 300, and is exposed to the
outside of the backlight assembly 300. Accordingly, the lower
surface of the LGP support 400 is an important part which is
exposed to the outside of the backlight assembly 300,
together with the middle portion of the reflector 360.

[0074] Unlike the backlight assembly 300 of FIG. 1, a
conventional backlight assembly has an LGP supporting
member which supports both the LGP and the reflector in one
hand, and is supported itself by a distinctive element, e.g., a
closed bottom container, on the other hand. The LGP support-
ing member of the conventional backlight assembly has a
surface which is parallel to the reflector, and an upright wall
which is extended and bent from the parallel surface. The
bottom container has a planar main portion, and a side wall
portion which is extended and bent from the main portion.
The main portion of the bottom container overlaps almost an
entire area of the reflector and the LGP supporting member.
The side wall of the bottom container is combined with the
upright wall of the LGP supporting member. According to the
aforesaid conventional structure, the bottom container is
placed at the lowermost part of the backlight assembly.
Accordingly, the backlight assembly of the conventional
technology is heavy and bulky.

[0075] In contrast, an overall size and weight of the back-
light assembly of the invention can be reduced, since the
lower surface of the LGP support 400 and the middle portion
of the reflector 360 are exposed to the outside of the backlight
assembly 300 through the opening 470 defined by the LGP
supporting pieces 410, 420, 430 and 440.

[0076] FIG. 2 is a perspective view of an exemplary
embodiment of an LGP support including a plurality of the
LGP supporting piece. Referring to FIG. 2, the LGP support
400 includes first through fourth LGP supporting pieces 410,
420, 430 and 440, each of which is elongated in a specific
cross-section to be a longitudinal rod-like element. The LGP
support 400 also has an opening 470 in the middle thereof.
Each of the LGP supporting pieces 410, 420, 430 and 440 has
a LGP supporting portion 460 which has a LGP supporting
surface 461, and a peripheral portion 480 opposite to the
opening 470 and extending from the LGP supporting surface
461.

[0077] The LGP supporting portion 460 supports the LGP
330 by overlapping the edges of the LGP 330, while the
opening 470 overlaps the middle portion of the LGP 330.
Here, the LGP supporting portion 460 and the LGP 330
remain overlapped as the LGP 330 is not slipped out from the
LCD module 1000 when the LCD module 1000 expands and
shrinks from sudden external impact or thermal impact. The
peripheral portion 480 of the LGP supporting pieces 410,
420, 430 and 440 is outwardly extended from the LGP sup-
porting portion 460, and may form an area for mounting the
light source module 340 and/or an intermediate support 310
which are placed around the LGP 330. The LGP supporting
portion 460 is between the opening 470 and the peripheral
portion 480 as illustrated in FIG. 2.
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[0078] Since the heat of the light source module 340 on the
peripheral portion 480 should be dissipated from the back-
light assembly 300 and the L.CD module 1000 rapidly and
effectively, the LGP supporting pieces 410, 420, 430 and 440
may include a metal material such as aluminum alloy, stain-
less steel, and steel electro galvanized cold-rolled coil
(“SECC”). The LGP supporting pieces 410, 420, 430 and
440, including a metal material, may be manufactured by
either a pressing method which presses metal plate to form a
shape. or by an extruding method where liquid metal is
extruded through specially designed nozzle.

[0079] The LGP supporting pieces 410, 420, 430 and 440
may be manufactured by the extruding method since a uni-
form cross-section over the entire piece is suitable for stable
supporting and fixing of elements of the LCD module 1000 to
the piece. Among the materials presented, aluminum alloy
may be used for extruding method. Nonetheless, it should be
noted that manufacturing method of the LGP supporting
pieces 410, 420, 430 and 440 is not limited to the extruding
method. Rather, the LGP supporting pieces 410,420,430 and
440 may be manufactured by any method and material as long
as at least one element among the LGP 330, the reflector 360,
and the light source module 340 is stably fixed to the respec-
tive LGP supporting piece 410, 420, 430 and 440.

[0080] The LGP support 400 of the illustrated exemplary
embodiment of the invention may be adopted in large screen
LCD modules which are used in large screen monitors, tele-
vision sets, and digital information displays (“DIDs”). Exem-
plary diameters for the large screen LCD modules 1000 are 40
inch or 102 centimeter, 46 inch or 117 centimeter, 52 inch or
132 centimeter, or 57 inch or 145 centimeter. The transporta-
tion of the assembled LGP support 400 of the LCD module
1000 needs a wide space and is expensive where the rectan-
gular LGP support 400, as shown in FIG. 2, is transported.
Hence, the manufacturing process of the LCD module 1000
can be effective when each side of the polygon of the LGP
support 400 and its end portions are transported without being
assembled, and then finally assembled by the backlight
assembly manufacturer or LCD module manufacturer.
Accordingly, the LGP support 400 of FIG. 2 is completed by
joining the elongated longitudinal LGP supporting pieces
410, 420, 430 and 440 together.

[0081] The LGP supporting surface 461 of the LGP sup-
porting portion 460 of one of the LGP supporting pieces 410,
420, 430 and 440 is connected and aligned with the support-
ing surface 461 of a directly adjacent LGP supporting piece,
at the substantially same height of the one LGP supporting
portion 460. After assembling, the adjacent LGP supporting
surfaces 461 and the adjacent LGP supporting portions 460 of
the adjacent LGP supporting pieces are substantially flat (e.g.,
coplanar) at an interconnecting portion 500.

[0082] To easily make the flat structure, a further connect-
ing piece 490 may be used at corners formed by directly
adjacent LGP supporting pieces. Each connecting piece 490
1s fixed to both of the adjacent LGP supporting pieces, and the
LGP supporting surfaces 461 of the adjacent LGP supporting
pieces are in a flat plane when the adjacent LGP supporting
pieces are assembled together. Namely, each of the LGP
supporting surfaces 461 of the adjacent LGP supporting por-
tions 460 lies substantially on the same plane.

[0083] FIG. 3 is an enlarged perspective view of portion I11
of FIG. 2, depicting an interconnecting portion including a
connecting piece which connects adjacent LGP supporting
pieces. Referring to FIG. 3, the connection piece 490 is bent
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to have a first anchor 491 which overlaps the first LGP sup-
porting piece 410. and a second anchor 492 which overlaps
the third LGP supporting piece 430. The first and second
anchors 491 and 492 are respectively connected to a first
connection piece reception portion 481, and a second connec-
tion piece reception portion 483 which are near (e.g., adjacent
to) the peripheral portions 480 of the LGP supporting pieces
410 and 430. The connection piece reception portions 481
and 483 are channels having internal space.

[0084] The connection piece reception portions 481 and
483 are channels having internal spaces. The anchors 491 and
492 are inserted and fixed to the internal spaces of the con-
nection piece reception portions 481 and 483 to make the
interconnection of adjacent LGP supporting pieces stable.
Although the channel of the connection piece reception por-
tions 481 and 483 in F1G. 3 is depicted to be extended through
an entire length of the LGP supporting piece 410 and 430, the
channel may be extended only a partial length of the LGP
supporting piece 410 and 430, such as only at a part where the
connection piece 490 is engaged, while a remaining portion
of the LGP supporting piece 410 and 430 has no channels.
[0085] Referring to FIG. 3, the connection piece reception
portions 481 and 483 are formed between walls of the periph-
eral portion 480 which extend from a base portion of the
peripheral portion 480. The connection piece 490 is placed at
an outer area of the interconnecting portion 500, which is a
corner of the LGP support 400, so the connection of the
adjacent LGP supporting pieces is easy. The connection piece
490 is provided with the anchors 491 and 492 extending in
different directions to each other and from an annexed portion
493 of the connecting piece 490. The anchors 491 and 492 and
the annexed portion 493 may collective form a single unitary
and indivisible connecting piece 490.

[0086] Whenthe anchors 491 and 492 are placed ataborder
between the adjacent LGP supporting pieces 410 and 430, the
annexed portion 493 is placed at an outer part of the intercon-
necting portion 500 to have a outside exposure portion 494
where the connection piece 490 is exposed to an outside of the
LGP support 400. With the outside exposure portion 494, the
connection piece 490 is located between the two adjacent
LGP supporting pieces 410 and 430, and the walls of the
peripheral portion 480. Further, the adjacent LGP supporting
pieces 410 and 430 may be connected to each other by con-
tacting and processing side surfaces of the adjacent LGP
supporting pieces 410 and 430 to make a jointing portion 505.
The contacted side surfaces of the adjacent LGP supporting
pieces 410 and 430 are denoted as a dotted line.

[0087] FIG. 41s a cross-sectional view of the interconnect-
ing portion 500 cut along line IV-IV' of FIG. 3, where the
interconnecting portion 500 is formed by adjoining side sur-
faces of the LGP supporting pieces 410 and 430. The first
LGP supporting piece 410 and the third supporting piece 430
of FIG. 4 are welded together by a well known friction stir
welding (“FSW”) technology.

[0088] FSW technology is a welding technology using
melted metal plates whose welding points are sequentially
contacted and melted together by a rotary power of the weld-
ing machine. Therefore, welded metal plates may be arranged
substantially on the same plane and the thickness of the
welded product is not increased. In FIG. 4, the melted point
softened by rotary power is jointing portion 505 where the
materials of each of the adjacent LGP supporting pieces 410
and 430 are mixed together. The jointing portion 505 may be
defined as an area of metal welding. It should be noted that
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although the jointing portion 505 is shown with dotted line in
FIG. 3, the jointing by the FSW technology can be expressed
as a planar area of metal welding.

[0089] The first LGP supporting piece 410 and the third
LGP supporting piece 430 are connected at the jointing por-
tion 505 by welding technology, and the LGP supporting
surfaces 411 and 431, e.g., upper surfaces of the LGP sup-
porting portions 460, are substantially on the same plane.
Accordingly, the LGP 330 and the reflector 360 can be stably
placed in the backlight assembly 300, on a continuous copla-
nar upper surface of the LGP supporting portions 460.
[0090] On an opposite side of the connected LGP support-
ing surfaces 411 and 431, a back surface 405 of the LGP
supporting portion 460 is formed. Aforesaid, although it is
described that adjacent LGP supporting pieces 410 and 430
are joined with FSW technology, one of ordinary skill in the
art may easily understand that other welding technology and
assembling methods can be used for joining adjacent LGP
supporting pieces including LGP supporting surfaces 461 on
a substantially same plane, without departing from the spirit
and scope of the invention.

[0091] FIG.5isaview showing an exemplary embodiment
of a method of joining the LGP supporting portions by FSW
technology. According to FIG. 5, a pressurized rotator 550,
used as awelding machine, has a probe 552 rotated after being
inserted into a metal plate, a shoulder 554 rotated while being
in close contact with the surface of the metal plate, a grip 556
connecting a driving part (not shown) of the pressurized rota-
tor 550 and the shoulder 554. The pressurized rotator 550 is
sequentially moved down in a direction of A, rotated in a
direction of B, and moved in a direction of C, from a starting
point of contacting the first and third LGP supporting pieces
410 and 430. The pressurized rotator 550 causes frictional
heat by the rotation with the LGP supporting pieces 410 and
430, and the adjacent LGP supporting pieces 410 and 430 are
welded together by mixing the melted material of the LGP
supporting pieces 410 and 430 at the jointing point 505 at
which a temperature is higher than the melting point of the
material of the LGP supporting pieces 410 and 430.

[0092] The pressurized rotator 550 goes forward from a
starting point SP to an end point EP while the precise welding
is made without any interruption by other structures on the
LGP supporting pieces 410 and 430. In other words, as shown
in FIG. 5, terminal parts (e.g., distal ends) of the walls are
spaced apart with respect to the jointing portion 505, such that
the terminal parts of the walls are not in contact with the
pressurized rotator 550 during the welding process. Here, the
terminal parts of the walls may form the connecting piece
reception portions 481 and 483. Accordingly, if the starting
point SP and the ending point EP are distant from the terminal
portions of the walls of the peripheral portion 480, there will
be empty space between two connection piece reception por-
tions 481 and 483 on which the connection piece of FIG. 3
and/or an intermediate support, explained later, are placed.
[0093] Unlike the process of FIG. 5 where the connection
piece 490 is combined with the LGP supporting pieces 410
and 430 after the LGP supporting pieces 410 and 430 are
themselves joined, in an alternative exemplary embodiment,
aprocess of combining the connecting piece 490 and the LGP
supporting pieces 410 and 430 is performed earlier, and the
connection process of the LGP supporting pieces 410 and 430
is performed later.

[0094] FIG. 6 is a perspective view of an exemplary
embodiment of an exploded interconnecting portion 500,
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showing the adjacent LGP supporting pieces 410 and 430 and
the connection piece 490 which are connected by FSW tech-
nology. The anchors 491 and 492 of the connecting piece 490
are inserted into the connection piece reception portions 481
and 483 of the LGP supporting pieces 410 and 430. During
the insertion process, ifa first side surface 412 of the first LGP
supporting piece 410 and a third side surface 432 of the third
LGP supporting piece 430 are contacting each other, then the
FSW processis eased. Even though not shown, the contacting
of the first and third side surfaces 412 and 432 may be made
with an extra jig, which maintains the contact between the
first and third side surfaces 412 and 432 during the FSW
process.

[0095] Jointing areas 506 and 507 are respectively defined
on each of the LGP supporting pieces 410 and 430, and are
combined by close contact and a subsequent FSW process.
The jointing areas 506 and 507 are each respectively elon-
gated parallel to the first and third side surfaces 412 and 432,
and extend from the LGP supporting portion 460 to the
peripheral portion 480. However, the elongation of the joint-
ing areas 506 and 507 may not reach to the connection piece
reception portions 481 and 483 of the peripheral portion 480.
In this case, the connection piece reception portions 481 and
483 fix areas of the LGP supporting pieces 410 and 430, other
than the jointing portion 505 of the LGP supporting pieces
410 and 430.

[0096] The connection piece 490 is combined with the con-
nection piece reception portions 481 and 483 through the first
and second anchors 491 and 492. The connecting piece 490
also has the annexed portion 493 which may be placed at a
corner formed by the adjacent LGP supporting pieces 410 and
430, while being exposed to the outside of the LGP support
400. Since the four exposed corners of the LGP support 400
experience more external shock than other parts of the LGP
support 400, it is desired that the connecting piece 490 has a
higher hardness than a hardness of remaining elements of the
LGP support 400. Therefore, where the connecting piece 490
atthe corners of the LGP support 400 has the higher hardness,
the whole backlight assembly 300 and the LCD module 1000
is protected. However, the material of the connecting piece
490 is not limited to a high hardness material. Rather, the
connecting piece 490 may include a high elasticity material
which absorbs a shock to the LGP support 400 from the
outside of the LGP support 400.

[0097] The LCD device of the invention may be large
screen monitor, television, or DID which displays special
information on the street or in public places. To manufacture
and assemble the large screen effectively, as shown and
explained with the structure of FIG. 2, making the LGP sup-
port 400 with relatively long and straightly elongated LGP
supporting pieces 410, 420, 430 and 440 is good for accom-
modating low material cost and ease of transformation of the
individual and/or assembled parts.

[0098] Also, even though notdepicted in FIG. 6, at least one
peripheral portion 480 of the LGP supporting pieces 410 and
430 has the light source module 340 mounted thereon, which
provides light to the LGP 330. Since the light source module
340 functions as a heat source as the light source module 340
converts the electricity to light, the LGP supporting pieces
410, 420, 430 and 440 may include a metal to be an effective
heat sink The aforesaid metal elongated LGP supporting
pieces 410, 420, 430 and 440 are made by various processes
such as by a pressing process, a punching process, or an
extruding process.
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[0099] Each LGP supporting piece 410 and 430 of FIG. 6
may be manufactured by the extruding process, where a cet-
tain shape of nozzle extrudes aluminum alloy to make the
LGP supporting pieces 410 and 430 have predetermined con-
stant shape. In one exemplary embodiment, for example,
aluminum alloy may contain magnesium or zinc, and the
melting point of these materials ranges from about 475
degrees centigrade to about 650 degrees centigrade.

[0100] The extruded LGP supporting piece 410 and 430
may be cut in accordance to the shape and location of the first
and third side surfaces 412 and 432. In one exemplary
embodiment, for example, by an oblique cutting of the first
and third side surfaces 412 and 432 of FIG. 6, the LGP
supporting pieces 410 and 430 are combined at a right angle
at the corner of the LGP support 400. The extruded and cut
LGP supporting pieces 410 and 430 are combined with each
other at the jointing portion 505, since the melting point of the
LGP supporting pieces 410 and 430 is lower than the melting
point of the alloy steel of the pressurized rotator 550.

[0101] The LGP supporting pieces 410, 420, 430 and 440
of the invention are interconnected by any of the methods
described above, including FSW technology, and the LGP
supporting surfaces 411, 431 and 461 of the connected LGP
supporting pieces 410, 420, 430 and 440 are aligned substan-
tially at the same plane whatever the combining method is
used. To place the LGP supporting portions 411, 431 and 461
substantially on the same plane, the side surfaces of adjacent
LGP supporting pieces may be connected with various meth-
ods. Here, the side surface is a terminal cross-section of the
elongated longitudinal LGP supporting piece. Thus, as
explained with FIG. 6, the side surface of one LGP supporting
piece is the part which faces and is connected to the cross-
section of the adjacent LGP supporting piece.

[0102] In one exemplary embodiment, for example, the
side surfaces of the adjacent LGP supporting pieces may be
connected while they are directly contacting each other, as
shown in FIG. 3 to FIG. 5. In an alternative exemplary
embodiment, the side surfaces face each other and are spaced
apart with a connecting piece in between. The connecting
piece may have various shapes and be fixed to the LGP
supporting pieces 410, 420, 430 and 440 at different loca-
tions.

[0103] FIGS. 7A through 7F are each plane views showing
exemplary embodiments of various connecting structures
between adjacent LGP supporting pieces and various shapes
and locations of the connection pieces according to the inven-
tion. For convenience sake, it should be noted that connection
piece reception portions 481 and 483 on the LGP supporting
pieces 410, 420, 430 and 440 are omitted from each plane
view.

[0104] FIG.7A is a plane view showing a connecting struc-
ture where the first and third LGP supporting pieces 410 and
430 are connected by the connection piece 490. Unlike FIG.
6, the first and third LGP supporting pieces 410 and 430 are
connected without a FSW process while they are respectively
connected to the connection piece 490. The connection piece
490 may be located directly on either the LGP supporting
surfaces 411 and 431, or directly on the opposite surface (e.g.,
the back surface 405) of the LGP supporting surfaces 411 and
431. The connection piece 490 is combined with joining
points 4901 and 4903, each of which are on the respective
LGP supporting pieces 410 and 430, and combine the adja-
cent LGP supporting pieces 410 and 430 together.
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[0105] The joining points 4901 and 4903 are formed by
TOX® technology (made by TOX PRESSOTECHNIK L.L.
C.) or a welding method. The TOX® technology is one kind
of punching technology performed by overlapping the con-
nection piece 490 and the adjacent LGP supporting pieces
410 and 430, and subsequently impacting on the joining
points 4901 and 4903 to deform one of the connection piece
490 and the adjacent LGP supporting pieces 410 and 430, and
join the pieces together. The welding method includes weld-
ing the connection piece 490 and holes prepared at the spot of
the joining points 4901 and 4903 of the connection piece 490
together.

[0106] The first side surface 412 which is directly extended
and bent from the first LGP supporting surface 411 of the first
LGP supporting piece 410 meets the third side surface 432
which is directly extended and bent from the third LGP sup-
porting surface 431 of the third LGP supporting piece 430.
That is, the first and third side surfaces 412 and 432 directly
contact each other. The first LGP supporting surface 411 and
the third LGP supporting surface 431 lie on the substantially
same plane to support the LGP 330 and the reflector 360
stably. It should be noted that throughout following FIGS. 7B
to 7F, the LGP supporting surfaces 411, 431 and 461 of
adjacent LGP supporting pieces lie on the substantially same
plane to support the LGP 330 and the reflector 460 stably.

[0107] InFIG. 7A, outermost sides 4907 of the connection
piece 490 are placed to correspond to (e.g., are aligned with)
a corner line of the LGP supporting pieces 410 and 430. The
outermost sides 4907 of the connection piece 490 are exposed
to the outside of the LGP support 400 when the connection
piece 490 is connected to the respective first and third adja-
cent LGP supporting pieces 410 and 430. Specifically, the
outermost sides 4907 of the connection piece 490 may be on
or extended from a virtual extended line ofan outer side 4107
of the first and third LGP supporting pieces 410 and 430, to
have the connection piece 490 easily absorb external shock
given to the LGP support 400. Where the outermost sides
4907 of the connection piece 490 are on the virtual extended
line of the outer side 4107 of the first and third LGP support-
ing pieces 410 and 430, the arrangement of the LGP support-
ing pieces 410 and 430 and the connection piece 490 is
accommodated.

[0108] FIG. 7B is a plane view showing connecting struc-
ture where the first and third LGP supporting pieces 410 and
430 are spaced apart from each other at the interconnecting
portion 500, but connected to each other by the connection
piece 490, unlike FIG. 7A. A separation space 4840 is defined
between the first and third LGP supporting pieces 410 and
430, and reduces distortion of the LGP support 400 that may
be caused by heat of the light source module 340 (not shown)
thatinduces extension of the LGP supporting pieces 410, 420,
430 and 440.

[0109] In one exemplary embodiment, for example, if the
light source module 340 is fixed on the third LGP supporting
piece 430, the heat of the light source module 340 may cause
the third LGP supporting piece 430 to be deformed and
extended towards the first LGP supporting piece 410, such
that the third LGP supporting piece 430 rises up and collides
with the first LGP supporting piece 410. The separation space
4840 prohibits the rising phenomenon, functions as a toler-
ance caused by combining different parts, and is adopted for
enlarging designing flexibility when standard parts are
employed to the LCD module 1000.
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[0110] The separation space 4840 may be covered (e.g.,
overlapped) by reflector 360 which is placed on the LGP
supporting surfaces 411, 431 and 461 to reduce or effectively
prevent leaking light from the LGP 330 and/or the light
source module 340. A space not overlapped by the reflector
360 and continuous with the separation space 4840, that is
included in the peripheral portion 480 of the LGP support
400, may be between the adjacent first and third LGP sup-
porting pieces 410 and 430. Alternatively, as shown in FIG.
7B, the space included in the peripheral portion 480 and
continuous with the separation space 4840 may be blocked
(e.g., overlapped) by the connecting piece 490 to screen the
light from leaking to outside of the LGP 330 and/or the light
source module 1000.

[0111] As showninFIG. 7B, the connection piece 490 may
have protruding portion 4930 that screens (e.g., overlaps) a
portion of the separation space 4840 which includes the space
in the peripheral portion 480 which is continuous with the
separation space 4840. The connection piece 490 has a fixing
portion 4910 that is connected to the protruding portion 4930.
The fixing portion has the joining points 4901 and 4903 which
are the basis of interconnection between the connection piece
490 and the adjacent LGP supporting pieces 410 and 430. The
fixing method of the connection piece 490 and the adjacent
LGP supporting pieces 410 and 430 at the joining points 4901
and 4903 are similar to the methods explained in FIG. 7A. The
fixing portion 4910 of the connection piece 490 is placed on
(e.g., overlapping) the adjacent LGP supporting pieces 410
and 430, and includes outermost sides 4907.

[0112] Unlike FIG. 7A, the outermost sides 4907 of the
connection piece can be extended by a distance t1 from the
outer side 4107 of the LGP supporting pieces 410 and 430.
The distance t1 may be used for accommodating another part
of the LCD module 1000, such as an upper cover 200 (not
shown) whose vertical side is combined with the LGP support
400 and is as thick as the distance t1. The outermost sides
4907 of the connection piece 490 are spaced apart from the
LGP supporting pieces 410 and 430 by the distance t1. As
disclosed, if the outermost sides 4907 of the connection piece
490 are outwardly extended from the outer side 4107 of the
LGP supporting pieces 410 and 430, the outermost sides 4907
of the connection piece 490 become an outermost side of the
LCD module 1000 to enhance the shock resistance and com-
pactness of the backlight assembly 300 and the LCD module
1000.

[0113] FIG. 7C is a plane view showing the connecting
structure where the connection piece 4901s located roughly in
a middle of the peripheral portion 480 of the LGP support
400. Specifically, connection piece 490 extends to (e.g., over-
laps with) both of the adjacent LGP supporting pieces 410 and
430, but does not extend to the corner of the LGP support 400.
Accordingly, the space between the connection piece 490 and
corner of the LGP support 400 can accommodate another part
of the backlight assembly 300. In one embodiment, for
example, a light source module 340 is placed in a portion of
the space between the connection piece 490 and corner of the
LGP support 400, to make the backlight assembly 300 com-
pact. The connection piece 490 can be combined with the
LGP supporting pieces 410 and 430 as described with respect
to FIG. 7A and FIG. 7B.

[0114] FIG. 7D and FIG. 7E are plane views of connecting
structures showing profiles of the side surfaces of the adjacent
LGP supporting pieces 410 and 430. In each of FIGS. 7A to
7F, the directly contacting side surfaces of the adjacent LGP
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supporting pieces may be fixedly connected by various meth-
ods, including the FSW process. There may be other exem-
plary embodiments of combining adjacent LGP supporting
pieces without the help of connection piece 490, while plac-
ing the LGP supporting surfaces 411, 431 and 461 of the LGP
supporting pieces 410 and 430 substantially on the same
plane.

[0115] Referring to FIG. 7D, a middle part of a third side
surface 4302 of the third LGP supporting piece 430 includes
a convex portion 4304 which is combined with a concave
portion 4104 in a middle part of a first side surface 4102 of the
first LGP supporting piece 410. Even though the illustrated
exemplary embodiment of the convex portion 4304 and the
concave portion 4104 extend perpendicular to a virtual refer-
ence line which includes the reference lines 4106 and 4306,
and which connects the end points el and e3, the convex
portion 4304 and the concave portion 4104 may make either
obtuse or acute angles with the reference lines 4106 and 4306,
as shown with FIG. 7E.

[0116] The terminal portion of each of the adjacent LGP
supporting pieces 410 and 430 may be square, as disclosed in
FIG. 7TF. Referring to FIG. 7F, the first and third LGP sup-
porting pieces 410 and 430 include the square terminal por-
tions which have right angles at the terminal portions. In a
case where the LGP supporting pieces 410, 420, 430 and 440
are manufactured in an extruding method, since the extruding
method uses a constantly shaped nozzle throughout the pro-
cess, cutting of the terminal portion of the square LGP sup-
porting piece after the extruding process is not necessary. In
contrast, for example, the exemplary embodiment of the
aforesaid LGP supporting pieces 410 and 430 in FIG. 7C
having obtuse or acute angles on their terminal portions,
requires the angles be made by cutting the piece in oblique
manner after the extruding process, while the manufacturing
process of the LGP supporting piece of FIG. 7F does not need
the oblique cutting process after the extruding process.
[0117] Respective LGP supporting pieces may have differ-
ent widths. In FIG. 7F, a width w1 of the first LGP supporting
piece 410 is smaller than a width w3 of the third LGP sup-
porting piece 430, the widths taken perpendicular to a longi-
tudinal direction of the respective LGP supporting piece.
Specifically, the width w1 may be defined as the distance
between the first opening side 4702, where the opening 470
and the LGP supporting portion 460 of the first LGP support-
ing piece 410 meets, and the outer side 4107 of the peripheral
portion 480. Alternatively, the width w1 may be a length of
the terminal portion of the jointing portion 505, where the first
LGP supporting piece 410 meets the third LGP supporting
piece 430.

[0118] The width w3 of the third LGP supporting piece
may be the distance from the jointing portion 505 to the
corresponding part of an outermost side 4307 of the third LGP
supporting piece 430. Alternatively, the width w3 may be the
distance from the third opening side 4703, where the opening
470 and the LGP supporting portion 460 of the third LGP
supporting piece 430 meets, to a third outermost side 4307 of
the peripheral portion 480. Referring to FIG. 7F, the width w3
is larger than the width w1, and is therefore better for heat
transmission or dissipation. Accordingly, when the light
source module 340 is selectively mounted on a LGP support-
ing piece, the light source module 340 may be disposed on the
wider third LGP supporting piece 430.

[0119] FIG. 8A and FIG. 8B are respectively a perspective
and an enlarged view of an exemplary embodiment of a
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backlight assembly including a connection piece for joining
adjacent LGP supporting pieces. Referring to FIG. 8A, the
LGP support 400, whose respective adjacent LGP supporting
pieces 410, 420, 430 and 440 are connected by connection
pieces 490, is disposed at a lower part of the backlight assem-
bly 300. The LGP supporting pieces 410, 420, 430 and 440
have elongated longitudinal stick shapes, and the LGP sup-
port 400 has a plurality of an opening 470 in the middle
thereof.

[0120] The collective stick shaped LGP supporting pieces
410,420, 430 and 440 have the LGP supporting portions 460,
on which the LGP 330 is disposed directly on upper LGP
supporting surfaces 421, 431, 441 and 451, and have the
peripheral portions 480 outwardly extended from the LGP
supporting portions 460. The LGP supporting surfaces 421,
431, 441 and 451 of the LGP support 400 are extended in
parallel along the xy plane, support the LGP 330 and the
reflector 360, and thus are substantially on the same plane,
respectively.

[0121] Referring to FIG. 8B, the collective peripheral por-
tion 480 is divided into first peripheral portions 485 and
second peripheral portions 487. The first peripheral portions
485 are longitudinally extended in parallel with the LGP
supporting portion 460, while the second peripheral portions
487 are extended outwardly from the first peripheral portions
485 in a parallel direction with the plane of the first peripheral
portions 485. Each second peripheral portion 487 has a
mounting wall 4871, and the connection piece reception por-
tion 481 formed between the mounting walls 4871. The
mounting wall 4871 includes an inner wall and an outer wall,
both of which are vertically extended from the first peripheral
portion 485, that is, in the z direction. The connection piece
reception portion 481 is the channel formed by the inner wall
and the outer wall. On at least one of the inner walls, the light
source module 340 is mounted.

[0122] According to FIG. 8A, the LGP support 400
includes four longitudinally extending LGP supporting
pieces 410, 420, 430 and 440. Each of the LGP supporting
pieces 410, 420, 430 and 440 has the LGP supporting portion
460, the first peripheral portion 485 extended in parallel from
the LGP supporting portion 460, and the second peripheral
portion 487 vertically extended from the first peripheral por-
tion 485. The light source modules 340 may be mounted on an
inside of the inner walls at the second peripheral portions 487
of the third and fourth LGP supporting pieces 430 and 440.
[0123] The light source modules 340 emit light by receiv-
ing electric signals. The emitted light is incident to the LGP
330 through the incident surface 331 of the LGP 330, and is
then reflected and/or scattered by optical patterns on both a
bottom surface of the LGP 330 and the reflector 360. Thus,
the light distribution within the LGP 330 is controlled, and
light is emitted through the emitting surface 333 of the LGP
330. The light emitted in the z direction from the LGP 330
travels to the light controller 320, located on the LGP 330 at
aviewing side of the LCD module 1000, and is finally emitted
from the backlight assembly 300.

[0124] Edges of the reflector 360 are supported by LGP
supporting surfaces 421, 431,441 and 451 of the LGP support
400, while a remainder of the reflector 360 is exposed through
the openings 470 of the LGP support 400 to the outside ofthe
backlight assenmbly 300. For making a thin backlight assem-
bly 300, the reflector 360 is made as thin as possible so long
as sufficient reflectivity is maintained. On the other hand, the
reflector 360 1s only as thick as necessary to be in contact with
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the LGP 330, and to reduce or effectively prevent curling,
since the reflector 360 is supported only by the LGP support-
ing portion 460 while its wide middle part is exposed by the
opening 470. Thus, the reflector 360 of FIG. 8A may be a
polyethyleneterephthalate (“PET”) film with a thickness of
about 0.4 millimeter (mm) As the LGP supporting portion
460 gets wider in a direction perpendicular to the longitudinal
direction of the LGP supporting pieces 410,420, 430 and 440,
the exposed area and the thickness of the reflector 360 can be
reduced.

[0125] Edges, or a frame area, of the LGP 330 are also
supported by LGP supporting surfaces 421, 431, 441 and 451.
Here, the reflector 360 is interposed between the edges of the
LGP 330 and the LGP supporting portion 460, and the optical
efficiency of the backlight assembly 300 is enhanced. The
LGP 330 includes transparent material such as polymethyl-
methacrylate (“PMMA”), and may be manufactured by an
extraction or an extruding method. The LGP 330 of FIG. 8A
has a substantially plate shape. A height of the incident sur-
face 333, that is, a thickness of the LGP 330 in the z direction,
is substantially the same or a little less than a height of the
light source module 340, to receive light from the light source
module 340 effectively. Also, LGP 330 is thicker than the
reflector 360 in the z direction.

[0126] In one exemplary embodiment, for example, the
LGP 330 of FIG. 8A is produced by the extruding method to
be as thick as 2.0 mm. Since edges of the LGP 330 are
supported by the LGP supporting portion 460, a total area of
the LGP supporting surfaces 421, 431, 441 and 451 (461 in
FIG. 2) is designed to suppress the distortion (e.g., bending or
curving) phenomenon of the LGP 330 which is caused by
gravity. Also, the total area of the LGP supporting surfaces
421, 431, 441 and 451 of the LGP supporting portions 460 is
set to reduce or effectively prevent popping out (e.g., move-
ment) of the LGP 330 through the opening 470 in the LGP
support 400 in a case where the backlight assembly 300 is
shocked, and/or promote heat dissipation to the outside of the
backlight assembly 300.

[0127] Inlight of distortion by the gravity and shock resis-
tance with respect to the LGP 300, and in light of heat dissi-
pation, the total area of the LGP supporting surfaces 421, 431,
441 and 451 of the LGP supporting portion 460 can be equal
to or over about 10 percent of a whole area of a bottom surface
of the LGP 300. Here, as the area of the LGP supporting
surfaces 421, 431, 441 and 451 gets larger, anti-distortion,
shock resistance and heat dissipation gets better. However,
since an excessive area of the LGP supporting surfaces 421,
431, 441 and 451 increases volume and weight of the LGP
support 400, the area of the LGP supporting surfaces 421,
431,441 and 451 may be equal to orless than about 70 percent
of the area of the bottom surface of the LGP.

[0128] Heretofore, although explanation is made with the
LGP support 400 when no bridge 510, as shown in FIG. 8A,
is engaged, at least one of the bridge 510 can be provided to
the LGP support 400 to reduce the area of the LGP supporting
surfaces 421, 431, 441 and 451 by making the bridge 510
connect opposing LGP supporting pieces 410 and 420 across
the opening 470. At least one of the bridges 510 extends
between the first and second LGP supporting pieces 410 and
420, and supports a portion of the reflector 360 on an area of
the opening 470. Since the bridge 510 suppress the distortion
or warping of the reflector 360 and/or the LGP 330 by cross-
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ing the opening 470, the total area of the LGP supporting
surfaces 421, 431, 441 and 451 (460 in FIG. 2) can be
reduced.

[0129] The light controller 320 is disposed above and over-
laps the emitting surface 333 of the LGP 330, and controls
distribution of light incident to LC panel 100 (not shown). A
collection of the light source module 340, the reflector 360,
the LGP 330, the light controller 320 and the LGP support
400, accommodating aforesaid parts either directly or indi-
rectly, is the backlight assembly 300, to provide light to the
LC panel 100. Each part of the backlight assembly 300 is
placed respectively to save space where the parts are con-
nected each other. Thus, corners or edges of the parts such as
LGP 330 and the light controller 320 may be cut out (e.g.,
include a notch) or be extended out (e.g., including a protrud-
ing portion). As illustrated, for example, in FIG. 8A, the LGP
330 has a plurality of cut-out portions 337 and the light
controller 320 has a plurality of overhangs 321.

[0130] The cut-out portions 337 and overhangs 321 may be
disposed in vicinity of corners of the backlight assembly 300.
Additionally, when the cut-out portions 337 and overhangs
321 are located at outer edges of the backlight assembly 300,
the backlight assembly 300 and LCD module 1000 are made
compact. Since the size of the LGP support 400 is critical to
the size of the backlight assembly 300, and since the connec-
tion pieces 490 are located at corners of the LGP support 400,
the connection pieces 490 may be designed to accommodate
the cut-out portions 337 of the LGP 330 and the overhangs
321 of the light controller 320.

[0131] FIG.9isa partial plane view of'a backlight assembly
including a connection piece having a structure correspond-
ing to a cut-out portion of a LGP and an overhang of a light
controller. Referring to FIG. 9, the connection piece 490 is
fixed on a corner of the LGP support 400. First and second
anchors 491 and 492 are fixed to the first and second connec-
tion piece reception portions 481 and 483 respectively, and
the annexed portion 493 is unified with the first and second
anchors 491 and 492, such that the connection piece 490 is a
single unitary indivisible member. Since the anchors 491 and
492 are located at an outer corner of the LGP support 400, the
annexed portion 493 is also disposed at the outer corner of the
LGP support 400 to define the outside exposure portion 494.
The outside exposure portion 494 is a portion of the connec-
tion piece 490 exposed to the outside of the LGP support 400
connection piece and lies on the virtual extended line of the
outer side 4107, or alternatively, is projected from the LGP
support 400 and not aligned with the virtual extended line of
the outer side 4107. According to the structure above, the
annexed portion 493 or the outside exposure portion 494
accommodate easy assembling of the LGP support 400 and/
or enhances shock resistance of the backlight assembly 300
and LCD module 1000.

[0132] Referring to FIG. 9, the connection piece 490 also
has a body portion 495 which is located further towards the
inside of the LGP support 400 than the first and second
anchors 491 and 492, and is extended from the annexed
portion 493 substantially parallel to the first and second
anchors 491 and 492. According to FIG. 9, the body portion
495 is disposed within outer edges of the LGP support 400,
rather than outside of the edges of the LGP support 400. In
other words, the body portion 495 is disposed on (e.g., over-
laps) both the first peripheral area 485 and the LGP support-
ing portion 460.
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[0133] The body portion 495 has a LGP reception portion
496 which accommodates a cut-out portion 337 of the LGP
330. Here, the cut-out portion 337 has a notched profile, on
which the corner of the rectangular LGP 330 is cut, and is
located outside of (e.g., not overlapping) an effective lumi-
nance area (“ELA”). At the space cut to form the cut-out
portion 337 of the LGP 330, the LGP reception portion 496 of
the connection piece 490 is located, so that the different parts,
the LGP 330 and the connection piece 490 are effectively
interlocked with each other. With such interlocking structure
of the LGP 330 and the connection piece 490, an overall size
the backlight assembly 300 can be reduced, in contrast to a
fully separated (e.g., non-interlocking) structure of the LGP
330 and the connection piece 490, thereby leading to more
compact LCD module 1000.

[0134] The light source module 340 may be fixed on the
third LGP supporting piece 430. Referring to FIG. 9, the light
source module 340 has a power source substrate 343, a plu-
rality of a light emitting diode (“LED”) 341 fixed on the
power source substrate 343, and a connector 345 into which a
power wiring (not shown), supplying electricity to the power
source substrate 343, is fixed. The LEDs 341 are point light
sources which convert received electricity to optical and ther-
mal energy, and a number of the LEDs 341 is mounted on the
power source substrate 343 to face the incident surface 331 of
the LGP 330. The power source substrate 343 includes signal
board for transmitting electricity, and may have an additional
metal layer for dissipating heat generated from the LEDs 341.
[0135] The connector 345 transmitting signals to the power
source substrate 343, is located at an end (e.g., distal) portion
of the power source substrate 343 where light generated by
the LEDs 341 and the ELA of the LGP 330 are not reached.
Since the connector 345 is connected with another connector
(not shown) to which the power wiring is linked, the connec-
tor 345 is larger than a single LED 341. To save space, which
is engaged by the connector 345 of the end portion of the
power source substrate 343, the body portion 495 of the
connection piece 490 may have a connector reception portion
497. The connector reception portion 497 may be portion cut
from the body portion 495 of the connection piece 490. The
connector 345 extends as far as the body portion 495 of the
connection piece 490 in the z direction. Namely, an upper
surface of the connector 345, located at the cut-away connec-
tor reception portion 497 of the body portion 495, is substan-
tially on the same plane with an upper surface of the body
portion 495.

[0136] The light controller 320 is located above the emit-
ting surface 333 of the LGP 330. In exemplary embodiments,
the light controller 320 is a single unit or includes various
combinations of units which condense light emitted from the
LGP 330, and diffuse light. The light controller 320 has an
overhang 321, extended outside of the EL A and is fixed to the
backlight assembly 300. The overhang 321 has a fixing hole
322 into which a light controller securing post 498 of the
connection piece 490 is inserted. The light controller securing
post 498 is projected from the body portion 495 to the LC
panel 100, such that the connection piece 490 is a single
unitary indivisible member including the light controller
securing post 498.

[0137] Once the overhang 321 is fixed to the light controller
securing post 498, any distortion of the light controller 320 by
either external impact or heat emerged from the light source
module 340 causes limited effect on the light controller 320.
It may be desirable that the light controller securing post 498
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is located near the ELA where the optical role of the light
controller 320 is important. Accordingly, the light controller
securing post 498 is located on the LGP reception portion 496
to save space of the connection piece 490 and the backlight
assembly 300.

[0138] Besides connecting two adjacent LGP supporting
pieces, the connection piece 490 accommodates and/or fixes
other parts of the backlight assembly 300. Specifically, the
connection piece 490 receives the cut-out portion 337 at the
corner of the LGP 330, receives the connector 345 of the light
source module 340, and reduces or effectively prevents move-
ment of the light controller 320 with insertion of the light
controller securing post 498 to the fixing hole 322 on its upper
side. The LGP reception portion 496 limits movement of the
LGP 330 while being horizontally overlapped with LGP 330
corners which may be shaped variously. In one exemplary
embodiment, for example, the corner of the LGP 330 of FIG.
9 is cut away from the LGP 330 at the cutout portion 337.
Alternatively, the corner of the LGP 330 may be projected or
protruded from the main square shape ofthe LGP 330. Unlike
FIG. 9, if the corner of the LGP 330 is protruded, then the
LGP reception portion 496 of the connection piece 490 may
be cut away from the body portion 495.

[0139] Theconnector 345 ofthe light source module 340 is
placed at one end of the power source substrate 343 and has
dimensions which are larger than individual LEDs 341. Since
incidence efficiency of the incident surface 331 of the LGP
330 is enhanced as LEDs 341 are as close to the incident
surface 331 as possible, the connector 345 is overlapped with
the incident surface 331 in a interlocking manner. Thus, as
shown in FIG. 9, to accommodate the connector 345 which is
bigger than the LEDs 341 in the x direction, the connector
reception portion 497 extends further than both the light
incident surface 331 and the power source substrate 343 of the
light source module 340.

[0140] The light controller securing post 498 is protruded
from an upper surface of the LGP reception portion 496.
Accordingly, along a cutting line X-X' of FIG. 9, the connec-
tor 345 of the light source module 340, the LGP reception
portion 496, the light controller securing post 498 and the
cut-out portion 337 of the LGP 330 are sequentially disposed.
Along with the overlap of various parts, the whole backlight
assembly 300 is reduced in size while a size and location of
the ELA are maintained. However, partial overlap of some
parts is still good for compactness of the backlight assembly
300. In an alternative exemplary embodiment, for example,
even ifthe LGP reception portion496 is eliminated from FIG.
9, the backlight assembly 300 can be made compact by the
connector reception portion 497.

[0141] FIG. 101s a partial cross-sectional view of the back-
light assembly taken along the line X-X' of FIG. 9 showing
overlap among the light source module connector, the LGP
reception portion, the light controller securing post and the
cut-out portion of the LGP. Referring to FIG. 10, the light
source module 340, the connection piece 490 and the LGP
330 are very closely located within a LGP support 400. The
power source substrate 343 of the light source module 340 is
attached to a lateral inner wall of the mounting wall 4871 of
the LGP support 400, while the connector 345 is attached on
the power source substrate 343 to face the spaced apart con-
nector reception portion 497. On the opposite side of the
connector reception portion 497 within the connection piece
490, the LGP reception portion 496 keeps a constant distance
to the LGP 330 in the y direction. Since the connection piece
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490 is apart from the LGP 330 and the connector 345, the
backlight assembly 300 maintains its shape despite thermal
expansion or sudden external shock.

[0142] Thelightcontroller securing post 498 is between the
connector reception portion 497 and the LGP reception por-
tion 496. The light controller 320 is above the LGP 330 and its
overhang 321, extended toward the connection piece 490, is
fixedly inserted onto the light controller securing post 498 to
limit the movement of the light controller 320. The distal end
of the light controller securing post 498 is placed higher than
the emitting surface 333 of the LGP 330, possibly up to the
height of the mounting walls 4871 to securely fix the over-
hang 321, which is on the emitting surface 333. Additionally,
an area of the connection piece 490 adjacent to the light
controller securing post 498 has a sufficient height to com-
pactly accommodate other elements of the backlight assem-
bly 300. As depicted in FIG. 10, the connector 345 of the light
source module 340, the LGP 330 and the overhang 321 are
closely arranged around the connection pieces 490. Thus, the
size of the LCD module 1000 is compact.

[0143] FIG. 11 is view showing an exemplary embodiment
of assembling the connection pieces into connection piece
reception portions of the adjacent LGP supporting pieces, and
intermediate supports into the adjacent LGP supporting
pieces while the intermediate supports are located side by
side with the connection piece. Referring to FIG. 11, the first
and second anchors 491 and 492 of the connection piece 490
are fit into the first and second connection piece reception
portions 481 and 483 of the peripheral portions 480 in direc-
tions of'a and b, respectively. The LGP supporting pieces 410
and 430 include metal such as aluminum, and are combined
each other by FSW technology, or by a punching method
using an extra part. Since the aluminum has relatively low
melting point among metal materials, FSW technology may
be used for combining the adjacent LGP supporting pieces.
Since the stainless steel as a metal material of the LGP sup-
porting pieces 410 and 430 has relatively high melting point
and hardness, the punching method may be used for combin-
ing the LGP supporting pieces.

[0144] The material for the connection piece 490 may be
the same as the LGP supporting pieces 410 and 430. With the
same material, the expansion by heat of the connection piece
490 and the LGP supporting pieces 410 and 430 is the same,
to enharce reliability of the backlight assembly 300. How-
ever, the material for the connection piece 490 may be the
different from the LGP supporting pieces 410 and 430. [n one
exemplary embodiment, for example, if the LGP supporting
pieces 410 and 430 include an aluminum alloy, the connec-
tion piece 490 may include a higher hardness material than
the aluminum alloy, such as SECC. An LGP support 400
manufacturing process become simple if the connection piece
490 of high hardness material is inserted into and welded with
the low hardness material, aluminum alloy, of the LGP sup-
porting pieces 410 and 430. In addition, employing a high
hardness connection piece 490 at the corner of the LGP sup-
port 400, which is resistant to external impact, is beneficial in
fabricating a highly reliable LCD module 1000.

[0145] Alternatively, the connection piece 490 which con-
nects metal LGP supporting pieces 410 and 430, may include
either reinforced plastic or elastic plastic, by which two adja-
cent LGP supporting pieces 410 and 430 are connected with
elastic force. The LGP supporting pieces 410 and 430 may be
connected either with their side surfaces 412 and 432 directly
contacting each other, or with one LGP supporting piece of
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the two adjacent LGP supporting pieces located upper or
lower than the other in a partially overlapping manner. What-
ever the structure is, the connection piece 490 is commonly
overlapped with the two adjacent LGP supporting pieces 410
and 430. Since each of the LGP supporting surfaces 461 is on
the same plane, either the reflector 360 or the LGP 330 is
supported stably.

[0146] The connection piece 490 may be combined with
the connection piece reception portions 481 and 483, which
are in the peripheral portion 480. In detail, the peripheral
portion 480 has a first peripheral portion 485 and a second
peripheral portion 487. The first peripheral portion 485 is
directly connected to the LGP supporting surface 461. The
second peripheral portion 487 is extended in the substantially
same plane with the first peripheral portion 485, and has the
mounting walls 4871. Each of the mounting walls 4871 of
FIG. 11 includes an inner wall 4873 close to the LGP sup-
porting surface 461 and an outer wall 4875 further from the
LGP supporting surface 461 than the inner wall 4873. An
embedding space 4877, or channel, is formed between the
inner and outer walls 4873 and 4875.

[0147] Various parts, disposed at the peripheral portion
480, may be mounted at the embedding space 4877. Referring
to FIG. 11, the embedding spaces 4877 include both connec-
tion piece reception portions 481 and 483 at an end of the
embedding spaces 4877 to receive portions of the connection
piece 490, and intermediate support embedding portions
4879 next to the connection piece reception portions 481 and
483 to receive the intermediate support 310 (See FIG. 1). The
intermediate support 310 is between the backlight assembly
300, and the LC panel 100 which receives light from the
backlight assembly 300 and is supported by the intermediate
support 310.

[0148] As described above, the connection piece reception
portions 481 and 483 may be located next to the intermediate
support embedding portion 4879 of the embedding portion
4877. If the LGP support 400 is manufactured by an extruding
method, the inner and outer walls 4873 and 4875 are not bent
anywhere and have a same cross-section regardless of the
location of the inner and outer walls 4873 and 4875. Since
different parts of the backlight assembly 300 are located side
by side, the backlight assembly 300 and the LC module 100
are compact.

[0149] There are various kinds of combination between
different parts. First of all, the collective intermediate support
may include a plurality of separate and individual intermedi-
ates supports 310. A securing protrusion 313 of each of the
intermediate supports 310 fits into the embedding space 4877.
End portions 311 each of the intermediate supports 310 are
spaced apart from the first and second anchors 491 and 492 of
the connection piece 490. The LC panel 100 may be sup-
ported on an LC panel supporting surface 319 of the interme-
diate support 310. Specifically, after the first and second
anchors 491 and 492 are inserted into the embedding spaces
4877, a distal end portion of the first and second anchors 491
and 492, and distal end portions 311 of the intermediate
supports 310 are neither in contact nor overlap each other, but
are spaced apart from each other. With the first and second
anchors 491 and 492, and the distal end portions 311 sepa-
rated from each other, there is a plurality of the individual
intermediate supports 310 each of which are mated with a
single LGP supporting piece. Each of the individual interme-
diate supports 310 is manufactured to be elongated longitu-
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dinally and separate from each other, thus, the plurality of the
individual intermediate supports 310 can be easily handled
and/or assembled.

[0150] Alternatively, the end portion 311 of the intermedi-
ate support 310 is not spaced apart from the connection piece
490, and instead overlaps with the connection piece 490. In
one exemplary embodiment, for example, each of the end
portions 311 of one of the intermediate supports 310 may be
placed above the first and second anchors 491 and 492 each of
which are fit into the embedding spaces 4877, to have overlap
structure between the connector 490 and the one intermediate
support 310. In designing the overlap structure, if a thick-
nesses in the z direction of the anchors 491 and 492 are less
than the thicknesses shown in FIG. 11, and the thin first and
second anchors 491 and 492 overlap with the intermediate
supports 310, an increase in the overall thickness of the back-
light assembly 300 is reduced or effectively prevented. In
addition, overlap of different parts within the backlight
assembly 300 results in the reduce or effective prevention of
the light leakage, and enhances shock resistance of the back-
light assembly 300.

[0151] Aforesaid, installation of the plurality of individual
intermediate supports 310 is explained. However, unlike FIG.
11, there may be alternative exemplary embodiments of a
single unitary indivisible intermediate support 310. The uni-
tary intermediate support may overlap with the connection
pieces 490. Here, if the connection pieces 490 are thin in the
z direction, the overlap with the unitary intermediate support
310 does not increase the thickness of the backlight assembly
300. The unitary intermediate support 310 may have closed
loop shape (See FIG. 1) which accommodates a simple
assembling process.

[0152] Besides the connection piece 490 and the interme-
diate support 310, the light source module 340 may be
mounted on at least one of the LGP supporting pieces 410 and
430. FIG. 12 is a perspective view of an exemplary embodi-
ment of a LGP supporting piece into which a light source
module and power wiring are secured. The light source mod-
ule 340 has a plurality of LEDs 341, a connector 345 and
printed circuit board (“PCB”) 342. A power wiring 346,
receiving electric signals from outside of the backlight assem-
bly 300 and/or the LCD module 1000, is connected to the
connector 345, placed on one end portion ofthe PCB 342. The
power wiring 346 is extended from the connector 345 to an
outside apparatus without interfering with the arrangement of
the connection piece 490 or the intermediate support 310 at a
peripheral portion of the LGP support 400.

[0153] Referring to FIG. 12, the embedding space 4877 is
at the second peripheral portion 487 which is extended from
the first peripheral portion 485. The second peripheral portion
487 has the inner wall 4873, the outer wall 4875 and the
embedding space 4877. Together with the outer wall 4875,
the inner wall 4873 forms the embedding space 4877 and
extends upwardly and downwardly from the first peripheral
portion 485. The light source module 340 is mounted on a
LGP facing surface of the inner wall 4873, which is a verti-
cally extended wall from the first peripheral portion 485. In
other words, the light source module 340 is mounted in an
inner space of the LGP support 400 and facing the LGP facing
surface of the inner wall 4873.

[0154] The power wiring 346, connected to the light source
module 340, is disposed at a lower space portion of the
embedding space 4877 which is a channel defined by the
downwardly extended inner wall 4873 and inner surface of
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the outer wall 4875 which is lower than the first peripheral
portion 485. Even though not depicted, the intermediate sup-
port 310 fits into an upper space portion of the embedding
space 4877 which is higher than the first peripheral portion
485, to be connected with the LGP support 400. As described
above, the second peripheral portion 487 is extended both
upwardly and downwardly from the first peripheral portion
485 to accommodate different parts at its upper and lower
space portions, thus, the designing of the backlight assembly
300 becomes easier and more flexible.

[0155] Moreover, because of the bidirectional extension of
the first peripheral portion 487 from the first peripheral por-
tion 485, the total surface area of the whole LGP support 400
increases to easily dissipate heat, originally emitted from the
light source module 340, via the whole LGP support 400.
[0156] FIG. 13 is rear plane view of an exemplary embodi-
ment of a LCD module showing that LCD module mounting
members are fixed on a LGP support Referring to FIG. 13, the
LGP support 400 includes four LGP supporting pieces 410,
420, 430 and 440 whose own structures and interconnection
methods are introduced in FIGS. 2 through 12. On the LGP
support 400, there may be an additional light source control
board disposing part 4890 on which a PCB is mounted for
transmitting signals to light sources within the LCD module
1000.

[0157] The light source control board disposing part 4890
1s manufactured by extruding method followed by follow-up
processes. Specifically, the manufacturing process of the light
source control board disposing part 4890 is either partially
cutting a wide LGP support plate which is extruded through
lengthy nozzle, or attaching an additional plate to a narrow
LGP support plate which is extruded through short nozzle. In
both processes, the light source control board disposing part
4890 is extended parallel with the first LGP supporting piece
410 and toward the opening 470. With the extension structure
of the light source control board disposing part 4890, the
whole LGP support 400, having light source control board
disposing part 4890, overlaps the LGP 330 (not shown) and
the reflector 360 more widely. Thus, the backlight assembly
300 accommodates heat dissipation more easily and has
enhanced securing structure ofthe inner parts of the backlight
assembly 300, such as the LGP 330 and the reflector 360.
[0158] On the other hand, excessive use of the material or
increase of weight and volume of the LGP support 400 may
be caused if the whole LGP support 400 excessively overlaps
the LGP 330 or the reflector 360, while establishing stable
structure. Accordingly, the overlap area of the LGP support
400, and the LGP 330 (not shown) and the reflector 360, is
limited to proper range. Specifically, the overlap area between
the whole LGP support 400 with the light source control
board disposing part 4890, and either the LGP 330 or the
reflector 360 is no more than about 30 percent of the area of
either the LGP 330 or the reflector 360. In other words, more
than about 70 percent of the reflector 360 is exposed to an
outside of the LCD module 1000. With the proper overlap
area, the LCD module 1000 can accommodate effective heat
dissipation and structural stability while the weight, volume,
and amount of the material are saved.

[0159] The LCD device is assembled in a manner that the
LCD module 1000 is fixed in between additional upper and
lower cases. The ultimate customer may use the LCD device
by connecting or fixing the LCD device on external compo-
nent, such as wall of a building. In connecting the LCD device
with the external component, the LCD device in a conven-
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tional structure has been unnecessarily bulky and heavy
because an LCD module mounting member is either at the
lower cover of the LCD module or shielding the whole back
surface of the LCD module, while being located between the
LCD module and the back cover. On the contrary, unlike the
conventional art, according to the exemplary embodiments of
the invention, at least one stripe-shaped L.CD module mount-
ing member 6000, connected to the external component, is
disposed between the lower case of the LCD device and the
LCD module1000. Thus, the opening 470 of the LCD module
1000 is exposed to an outside of the LCD device, to make the
LCD device compact and light.

[0160] Specifically, the LCD module 1000 of FIG. 13 hasa
plurality of LCD module mounting members 6000, installed
on the external component where the LCD device is con-
nected to a stationary member, such as a wall of a building.
Here, the stationary member may also be in various shapes. In
one exemplary embodiment, the stationary member is a ver-
tically extended structure which stems from a pedestal, and
on which the LCD device is mounted at an end point of the
vertical extension.

[0161] The LCD module mounting members 6000 may be
members vertically extending to be fixed witha firstend atthe
first LGP supporting piece 410 and a second end opposing the
first end at the second LGP supporting piece 420. Accord-
ingly, the LCD module 1000 can be thin and light. The LCD
module mounting member 6000 can be used as a media for
connecting the LCD device and the external component as
already described. Additionally, the LCD module mounting
members 6000 may play the same role with the bridge 510 as
shown in FIG. 8A.

[0162] Referring to FIG. 13, according to the exemplary
embodiment of the invention, each LCD module mounting
member 6000 has first and second end portions 6010 and
6020. The first end portion 6010 is fixed to the first LGP
supporting piece 410 on a top side of the LGP support 400,
when the LCD device is positioned for viewing. The second
end portion 6020 is fixed to the second LGP supporting piece
420 on a bottom side of the LGP support 400, when the LCD
device is positioned for viewing. If the LCD module 1000
within the LCD device is installed on the external component
such as a wall, since the gravity acts on the LCD device, each
of the striped LCD module mounting members 6000 does not
have to be excessively wide. Furthermore, to balance the LCD
device on the external component, the LCD module mounting
member 6000 can be disposed in plural within the LCD
device, while being arranged about the center of the LCD
device.

[0163] Whether in single or in plural, the LCD module
mounting member 6000 is manufactured in narrow and lon-
gitudinal shape, and is compact. The narrower the LCD mod-
ule mounting member 6000, the wider the exposed area of the
reflector 360 of the LCD module 1000. Accordingly, since the
LCD device is manufactured to have more than about 30
percent of the reflector 360 exposed at the backside of the
LCD module 1000, the LCD device can be light. Also, since
the LCD module mounting member 6000 connects opposing
LGP supporting pieces, mechanical characteristics of the
LCD module 1000 is enhanced by reducing or effectively
preventing distortion of the LGP support 400, backlight
assembly 300 and LC panel 100. Further, if the light source
module 340 is mounted on the LGP supporting piece directly
combined with the LCD module mounting member 6000,
heat dissipation may be enhanced.
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[0164] For enhancing mechanical characteristics, a hard-
ness of the material of the LCD module mounting member
6000 is higher than the hardness of the LGP support 400. In
one exemplary embodiment, for example, if the material of
the LGP support 400 is aluminum alloy, the material of the
LCD module mounting member 6000 may be stainless steel
of higher hardness. Since material of high hardness is resis-
tive to external force or impact, bending or distortion of the
parts of the backlight assembly 300, especially bending or
distortion of the LGP 330 caused by humidity, heat or shock,
is suppressed. Since the LCD module mounting member
6000 and the LGP support 400 are different materials, screw-
ing or TOX®, one kind of punching method, may be used.

[0165] Alternatively, the material of the LCD module
mounting member 6000 is the same as the material ofthe LGP
support 400. In one exemplary embodiment, for example, if
the LCD module mounting member 600 has the same mate-
rial with the LGP support 400, aluminum alloy, the stiffness
can be enhanced by combining both parts with FSW technol-
ogy, the welding method using melting and mixing materials
in a relatively wide area of both parts. Moreover, since the
heat transmission coefficient of the aluminum alloy is as high
as 130 watts per meter Kelvin (W/mK), it is beneficial to heat
dissipation.

[0166] Each of the LCD module mounting members 6000
of FIG. 13 has a main portion 6030, a first expansion portion
6040 (e.g., an ear) and a second expansion portion 6050. The
main portion 6030 is substantially parallel with the reflector
360 and elongated in an extension direction of the LCD
module mounting member 6000. Ears, which are a pair of the
first expansion portion 6040, are also substantially parallel
with the reflector 360, but projected to be crossed with the
extension direction of the main portion 6030. Thus, the first
expansion portion 6040 may be as thick as the main portion
6030 (e.g., not spaced apart from the main portion 6030) and
has first locking holes 6041 at an inner area thereof to be
connected to an external component. The external component
1s a member attached to the lower case of the LCD device and
may be either a hanger for hanging the LCD device on a wall
of a building, or for hanging the LCD device on stand-like
vertical structure that supports LCD device. Alternatively, the
first locking hole 6041 may be placed on the main portion
6030. Whether placed on the main portion 6030 or the first
expansion portion 6040, the location of the first locking hole
6041 is on the upper side of the LCD module 1000, that is,
towards the first LGP supporting piece 410 with respect to a
midpoint of the LCD module 1000, to stably secure the LCD
module 1000 on the external component.

[0167] The second expansion portion 6050 is an upwardly
projected portion from the main portion 6030, in the z direc-
tion. Namely, the second expansion portion 6050 may have a
portion which is not parallel to a plane of the reflector 360,
and is spaced apart from the reflector 360. A separation space
is defined between the reflector 360 and the unparallel portion
of the second expansion potion 6050. The second expansion
portion 6050 includes a second locking hole 6051 spaced
apart from the reflector 360, and which may be used with the
external component. Since the second locking hole 6051 is
spaced apart from the reflector 360, the external component
for use with the second locking hole 6051 may be longer than
the external component used with the first locking hole 6041
which is not spaced apart from the reflector 360. From second
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expansion portion 6050 in an area adjacent to the second
locking hole 6051, a tab may be extended toward the main
portion 6030.

[0168] It should be noted that even though the first and
second locking holes 6041 and 6051 are explained as a mem-
ber combined with external components, alternatively, they
may be used in mounting other members on the LCD device
or LCD module 1000.

[0169] FIG. 14 is a cross-sectional view of an exemplary
embodiment of assembling a LCD device including upper
and lower cases, onto the LCD module taken along line XIV-
XIV' of F1G. 13. Referring to FIG. 14, the LGP 330 is closely
placed onto one side of the reflector 360, while the LGP
support 400 and LCD module mounting member 6000 are
placed at an opposing other side of the reflector 360 from the
one side. The LGP support 400 both supports and contacts the
reflector 360, thereby the reflector 360 is closely placed to the
LGP 330.

[0170] The LCD module mounting members 6000 are
combined with the LGP support 400, and are extended toward
opening 470 of the LGP support 400. The LCD module
mounting members 6000 may be spaced apart from the
reflector 360 where the space has a depth in the z direction
substantially equal to a thickness of the LGP support 400
where there is no bent point of the LCD module mounting
members 6000 from the LGP support 400. Alternatively, the
LCD module mounting members 6000 may be adhered
directly to the reflector 360 where there is a bent point BP of
the LCD module mounting members 6000 from the LGP
support 400. Regardless of the adhesion of the LCD module
mounting member 6000 to the reflector 360, since the LCD
module mounting members 6000 are placed near the reflector
360, a LCD device 10 become thinner than a LCD device of
the conventional art whose LCD module mounting member is
spaced far from the reflector. In addition, the adhesion struc-
ture of the adhesion of the LCD module mounting member
6000 to the reflector 360 of the invention may enhance the
reliability of the LCD device 10 with the increased overlap
area.

[0171] The LCD device 10 of FIG. 14 has an upper case
7100 as a front part (e.g., at the viewing side), a lower case
7200 as arear part and the LCD module 1000 located between
the upper case 7100 and the lower case 7200. The ultimate
customer can see the upper case 7100, an active display area
of the LC panel 100 on which images are recognized by the
ultimate customer, and an exposed part of the lower case
7200. Referring to FIG. 14, the second locking hole 6051 is
aligned with a through hole 7210 of the lower case 7200
which is exposed to outside, to be connected with an external
component 7300.

[0172] The external component may be either a hanger
which fixes the LCD device 10 on a part of a building such as
awall, or a stand structure which vertically supports the LCD
device 10. InFIG. 14, the hanger is an example of the external
component. The external component 7300 has both a com-
bining portion 7310, which is directly combined with the
through hole 7210 and the second locking hole 6051, and a
hanging portion 7320, which is fixed to a wall. The combining
portion 7310 may be a screw or rivet. Additional apparatus
may be applied to the hanging portion 7320 for being con-
nected to the wall of the building.

[0173] FIG. 15A is a cross-sectional view of an exemplary
embodiment of a LCD device where the lower case and the
LCD module are combined together by an external compo-
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nent. FIG. 15B is a rear plane view of an exemplary embodi-
ment of a LCD device depicting an LCD module having a
LCD module mounting member, a lower case covering the
LCD module, and an external component combining the LCD
module mounting member of the LCD module and the lower
case.

[0174] In FIG. 15A, the external component 7300 com-
bines both of the LCD module mounting member 6000 and
the lower case 7200 to each other. Thus, the LCD device 10 of
the exemplary embodiment is thinner than the conventional
LCD device whose external component combining portion
on the lower case is differently located from the combining
point of the LCD module and the lower case. Furthermore,
since the LCD module mounting members 6000 are elon-
gated in a narrow stick-like shape, and partially cover the
opening 470 of the LGP support 400, the LCD device 10 of
the exemplary embodiment may be more compact and lighter
than the conventional LCD device whose whole back surface
is covered by separate member.

[0175] Referring to FIG. 15B, the third and fourth LGP
supporting pieces 430 and 440, which run parallel to the LCD
module mounting member 6000, are spaced apart from the
LCD module mounting members 6000 by distances D1 and
D2, respectively, while inter mounting member distance is
D3. D1 may be substantially the same as D2. Alternatively,
D3 may be substantially the same with D1 and D2, to equally
divide the back surface of the LCD module 1000. At the
separation spaces D1, D2 and D3, the reflector 360 is
exposed. The exposed area of the reflector 360 may be more
than 30% of the whole reflector area when the LCD module
mounting member 6000 is apart from the LGP supporting
pieces 430 and 440.

[0176] As the LCD module mounting member 6000 con-
nects opposing LGP supporting pieces 410 and 420 of the
LGP support 400, bending of the LGP support 400, caused by
thermal or mechanical impact, may be reduced or effectively
prevented. Also, since the LCD module mounting member
6000 is longitudinally extended parallel to a direction of
gravity, when the LCD device 10 is positioned for viewing,
the LCD device 10 may be hung on the wall stably. However,
even where the LCD module mounting member 6000 does
not run parallel to gravity, connecting the opposing LGP
supporting pieces enhance mechanical stability of the LCD
device 10 by reducing the degree of bending.

[0177] FIG. 16 is a partial cross-sectional enlarged view of
the LCD device 10 of FIG. 15A showing a passage the heat
originated from the light source module 340 is dissipated.
Referring to FIG. 16, the light source module 340 is located at
the edge of the LCD module 1000, as the LCD module 1000
has edge type backlight assembly 300. The light source mod-
ule 340 has a plurality of LEDs 341 and a power source
substrate 343 which is fixed on an inner lateral surface of the
inner wall 4873 of the mounting wall 4871. The light source
module 340 converts a part of the provided energy to optical
energy, while the rest energy is converted into thermal energy.
The thermal energy may deteriorate LC molecules within the
LC panel 100 or deform other parts of the LCD module 1000
to lower the image quality of the LCD device 10. Thus, the
thermal energy should be released to an outside of the LCD
device 10.

[0178] Referring to FI1G. 16, the heat originated from the
LED (e.g., light source) 341 is transmitted with various
routes. As shown with heat path P1, heat can be transmitted to
the lower case 7200 and the external component 7300 via the
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power source substrate 343, the LGP support 400, and the
LCD module mounting member 6000. The parts in heat pas-
sage P1 have a high heat transmission coefficient to release
heat easily.

[0179] In one exemplary embodiment, for example, each
LED 341 has a chip and a package mounting the chip. The
package may contain metal member for promoting dissipa-
tion. The power source substrate 343 may be a metal core
printed circuit board (“MCPCB”) whose combination is an
insulation layer and metal plates. The insulation layer has
signal transmitting conductive pattern. The metal plate is
thicker than the insulation layer, supports the insulation layer
and fixed to the lateral surface of the inner wall 4873. How-
ever, it is also required that the intermediate support 310 has
heat transmission coefficient as low as possible to prevent
heat transmission from the light source 341 to the LC panel
100.

[0180] Even though not depicted, in the heat path P1, the
LGP support 400 can be directly connected to heat dissipating
external components, by extending a reflector supporting part
of the LGP support 400 to the middle of the reflector 360. The
extended reflector supporting part of the LGP support 400 can
contact the lower case 7200 directly. If the contact point of the
extended reflector supporting part and the lower case 7200
has a high heat transmission coefficient such as by including
metal material, heat dissipation is accomplished more easily.
Heat path P2 shows that the direct contact of the LCD module
mounting members 6000 and the lower case 7200 can accom-
modate heat release. The lower case 7200 may have high heat
transmission coefficient material such as metal at the point of
contact with the LCD module mounting members 6000. Heat
releasing area is maximized if the metal is adapted to the
whole lower case 7200.

[0181] Ontheother hand, metal may be adapted to a portion
of the lower case 7200. In one exemplary embodiment, for
example, referring to FIG. 16, the area of the lower case 7200,
engaged in the heat path P2, may include metal material while
aremainder of the lower case 7200 includes a low heat trans-
mission coefficient material. If the heat paths P1 and P2 are
applied at the same time, high heat transmission coefficient
material is used in a P1 engaging structure of the lower case
7200. A heat dissipation portion 7220 of the lower case 7200
is an area directly engaged in the heat paths P1 and P2. A
remaining portion of the lower case 7200 such as a rim, where
user may frequently touch, is made of the lower heat trans-
mission coefficient material to be a thermal insulating portion
7230 of the lower case 7200. However, the thermal insulating
portion 7230 is not limited to the rim of the lower case 7200
and the LCD device 10.

[0182] Heat of the light source module 340 can be dissi-
pated via the upper cover 200 of the LCD module 1000. In
FIG. 16, heat path P3 shows heat is transmitted to the LCD
module mounting members 6000 and the upper cover 200 via
LGP support 400. Heat of the upper cover 200 is released to
outside by contact with the upper case 7100. To prevent heat
transmission to the L.C panel 100 from the upper case 7100, a
thermal insulator (not shown) of the upper cover 200 may be
located between the upper cover 200 and the LC panel 100.
Thus, high image quality of the LCD device 10 is obtained.
[0183] The parts of the LCD device 10 involved in the heat
paths P1 through P3 have high heat transmission coefficient.
In one exemplary embodiment, for example, well known
aluminum alloy A15052, iron alloy SECC, and stainless steel
alloy SUS304 may be used for the power source substrate
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343, the LGP support 400, the LCD module mounting mem-
ber 6000, the lower case 7200, the upper cover 200, and the
upper case 7100, as those materials have good thermal con-
ductivity. Specifically, the thermal conductivities of the mate-
rials are 138 W/mK for A15052, 52 W/mK for SECC, and 16.2
W/mK for SUS304. The material used in the power source
substrate 343, the LGP support 400, the LCD module mount-
ing member 6000, the lower case 7200, the upper cover 200,
and the upper case 7100 of the LCD device 10 has thermal
conductivity higher than 15 W/mK for effective heat trans-
mission and dissipation.

[0184] FIG. 17 is a partial cross-sectional view of the LCD
device of FIG. 15A, where the upper cover 200 is eliminated
and the upper case 7100 covers edges of the LC panel 100.
Referring to FIG. 17, as the upper cover 200 is not used in the
LCD module 1000, the LCD device 10 of FIG. 17 may be
thinner than the LCD device 10 of FIG. 15A. Accordingly, the
whole LCD device 10 can be thinner as the upper case 7100
directly covers the LC panel 100. Heat of the light source
module 340 of FIG. 17 is released with the same path and
structure of FIG. 16, and the upper case 7100 uses metal
material of high thermal conductivity. To prevent direct heat
transmission from the upper case 7100 to the LC panel 100,
thermal insulator 7110 may be located directly on the lower
surface of the upper case 7100 between the upper case 7100
and the LC panel 100.

[0185] The LCD device 10, having the LCD module 1000
with no upper cover 200, may be assembled by either placing
the LC panel 100 and backlight assembly 300 on the upper
case 7100, or covering the LC panel 400 disposed on the
backlight assembly 300, with the upper case 7100. Between
both processes above, FIG. 17 shows a cross-section of LCD
device 100 where the LC panel 100 and the backlight assem-
bly 300 are sequentially stacked on the upper case 7100. The
specific process of stacking the components includes placing
the upper case 7100 on a jig while an inside 7120 of the upper
case 7100 faces an outside, placing edges of the L.C panel 100
on the inside 7120 of the upper case 7100, and connecting the
inside 7120 to a combining portion 315 of the intermediate
support 310. The combining portion 315 may be protrusion,
rivet or a hole for screwing.

[0186] Afterwards, the light controller 320, the LGP 330
and the reflector 360 are arranged on the intermediate support
310, and the light source module 340 on the LGP support 400
is combined with the intermediate support 310 to complete
assembly of the backlight assembly 300 and the LCD device
10. Here, to securely combine the LCD module 1000, the
LCD module mounting members 6000 may be combined
directly with the upper case 7100. In FIG. 17, a fixing portion
6060 of the LCD module mounting member 6000 is fixed
directly to the inside 7120 of the upper case 7100, thereby
LCD module 1000 can be fixed to the upper case 7100.

[0187] FIG. 18 is an exploded perspective view of the LCD
device of FIG. 17 showing the LC panel, the backlight assem-
bly, the circuit board and the lower case are sequentially
stacked to the upper case. Referring to FIG. 18, the LC panel
100, the intermediate support 310, the backlight assembly
300 and an LCD module driver 305 are sequentially disposed
and fixed onto the upper case 7100. The LCD module driver
305 provides LC panel signals to LC panel drivers 130 which
drive acommon electrodeand pixels of the substrates 100 and
120 of the LC panel 100. Alternatively, the LCD module
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driver 305 may have LC panel driver driving circuits along
with circuits which adjust luminance of the light source mod-
ule 340.

[0188] The intermediate support 310 and the LCD module
mounting members 6000 of the LCD module of FIG. 18 may
be directly combined with the upper case 7100 as shown in
FIG. 17. According to exemplary embodiments of the inven-
tion, the upper case 7100 is combined with the edges of the
lower case 7200, while the LCD module 1000 is pre-com-
bined with the upper case 7100, to form an exterior of the
LCD device 10. Thus, it is easily understood by the person of
ordinary skill in the art that the aforesaid manufacturing pro-
cess of the invention can be done by the LCD module manu-
facturer.

[0189] On the contrary, a conventional LCD module manu-
facturer completes the LCD module by fixing the LC panel,
the backlight assembly and the LCD module driver with the
upper cover, then, provides the LCD module to a LCD device
manufacturer. The LCD device manufacturer fixes additional
components, which provides various functions that the ulti-
mate users need, to the LCD module. After that, the LCD
device manufacturer completes the LCD device by fixing the
LCD module to an additional upper and lower case to provide
the LCD device to the ultimate customer. The aforesaid con-
ventional LCD device manufacturing process is well known
to a person of ordinary skill in the art.

[0190] However, in the exemplary embodiments of the
invention, unlike the conventional method, the LCD module
manufacturer manufactures the upper case 7100, the lower
case 7200 and the LCD module 1000. The LCD device manu-
facturer also manufactures additional components, which
provides various functions that the ultimate customer needs,
and assembles the additional components with the semi-fin-
ished LCD module, provided by the LCD module manufac-
turer, to complete the LCD device.

[0191] For the manufacturing process of the invention
described above, the lower case 7200 of the LCD device 10
has a covering portion 7240, whose edges are aligned to edges
of the upper case 7100, and a passage 7250 which is a cut-
away portion of the covering portion 7240. A location of the
passage 7250 corresponds to the locations of the additional
components 7500 on the LCD module 1000. The additional
components 7500 are parts manufactured by the LCD device
manufacturer in light of various functions and standards cor-
responding to customer’s preference and market trend.
[0192] In one exemplary embodiment, for example, the
additional component 7500 is power board that converts volt-
age of a building to the voltage of the LCD device. Alterna-
tively, the additional component may be at least one of com-
posite image signal processing board that receives a
composite image signal, which is the originally combined
signal of audio and video signal, and converts the combined
signal to the signals properly used in the LCD device, a light
source signal board that produces a light source signal from
the video signal of the composite image signal, and/or a
speaker that produces sound from the audio signal of the
composite image signal, those of which may be designed by
the LCD device manufacturer.

[0193] The LCD module manufacturer provides semi-fin-
ished LCD device, which includes the combination of an
upper case 7100, a lower case 7200, and LCD module 1000,
to the LCD device manufacturer. The passage 7250 of the
lower case 7200 of the semi-finished LCD device exposes a
part of the LCD module 1000. The LCD device manufacturer
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mounts additional components 7500 on the passage having
LCD module and shields the passage 7250 with a 1id 7700 to
finish the manufacturing of the LCD device 10. According to
process above, production time or cost for manufacturing of
the LCD device can be lessened as the LCD device manufac-
turer simply mounts additional components 7500 on the pre-
determined position of the semi-finished LCD device and
shields the additional component with a lid to complete the
LCD device 10.

[0194] FIG. 19 is a plane view of an exemplary embodi-
ment of a LCD device showing an additional component
mounted on a back side of a LCD module which is provided
by LCD module manufacturer. Referring to FIG. 19, the LCD
module 1000 has the LGP support 400 and an additional
component mounting member 7600. The LGP support 400
supports the LGP 330 (not shown) and the reflector 360 of the
backlight assembly 300, and exposes a part of the reflector
360 through the opening 470 to outside of the LCD module
1000.

[0195] The additional component mounting member 7600
partially covers (e.g., overlaps) the reflector 360 by connect-
ing a pair of opposing LGP supporting pieces 410 and 420, or
430 and 440. The additional component mounting member
7600 is arranged to cross the backside of the LCD module
1000 in a horizontal, vertical or diagonal direction for less-
ening the bending of the frame structured LGP support 400,
such as from thermal or mechanical impact. The additional
component mounting members 7600 of FIG. 19 are arranged
in parallel to short sides of the LGP support 400, that is, the
third and fourth LGP supporting pieces 430 and 440.

[0196] The additional components, exampled in FIG. 19,
are a main board 7510 and a pair of speakers 7520. The main
board 7510 is mounted on the LCD module 1000 by the LCD
device manufacturer. The main board 7510 receives power
signal and/or a composite image signal that has both an audio
and video signal, converts the composite image signal to
signals proper to the LCD module 1000, and provides the
converted signal to the LCD module 1000. Specifically, the
composite image signal is split into audio and video signals.
The video signal is converted to be proper for driving the LCD
module 1000 while the audio signal is converted for being
outputted from the speakers 7520.

[0197] The main board 7510 and the speakers 7520 can be
located anywhere on the backside of the LCD module 1000.
In one exemplary embodiment, for example, the main board
7510 and the speakers 7520 can be mounted on the additional
component mounting member 7600 or on the LGP support
400. In FIG. 19, the main board 7510 is mounted on the
additional component mounting member 7600, and thus,
overlapped with the opening 470 of the LCD module 1000.
The speaker 7520 is disposed on the LGP support 400 and is
mounted without using an additional part for mounting.
Although the additional components of FIG. 19 are disposed
on different parts of the LCD device 10, and apart from each
other, the different additional parts can be mounted on single
part.

[0198] In addition, even though the additional component
mounting member 7600 of FIG. 19 is disposed to partially
overlap with the opening 470 where the reflector 360 is
exposed, the shape of the additional component mounting
member 7600 can be changed as long as the passage 7250 of
the lower case 7200 corresponds to the location of the addi-
tional component. In one exemplary embodiment, for
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example, the additional component mounting member 7600
can be expanded to cover (e.g., overlap) most of the reflector
360.

[0199] The shape or location of the additional component
mounting member 7600 may be similar to that of LCD mod-
ule mounting member 6000 of FIG. 13. By using the similar
shapeand location, external components (not shown), besides
the additional components, may be mounted on the additional
component mounting member 7600. Here, since various
kinds of parts are mounted on a single member, the whole
LCD device 10 can be light, compact and thin. Further, the
manufacturing process can be simplified.

[0200] FIG. 20 is a plane view of an exemplary embodi-
ment of a lower case whose passage is formed according to
the mounting location of the additional component to the
LCD module. In FIG. 20, passages are formed corresponding
locations of the additional components mounted on the LCD
module 1000, and the additional component main board 7510
and speakers 7520 are mounted on the LCD module 1000 at
the points shown in FIG. 19. Specifically, the collective pas-
sage 7250 of the lower case 7200, includes a first passage
7251 and a second passage 7252. The main board 7510,
having external power signal converting power circuit, passes
through the first passage 7251, located on a substantially
middle portion of the lower case 7200, and is mounted on the
LCD module 1000.

[0201] After being mounted on the LCD module 1000, the
main board 7510 is located adjacent to the lower case 7200.
Since the main board 7510 emits a large amount of heat
during the receiving of the power signal, the lower case 7200
can include material of high thermal conductivity. Specifi-
cally, the collective covering portion 7240 of the lower case
7200 includes a heat dissipation portion 7220 and a thermal
insulating portion 7230. Namely, the heat dissipation portion
7220 includes a metal material, to emit heat effectively out of
the LCD device 10. However, if the whole lower case 7200 is
a heat dissipation portion, the heat can be transmitted to the
edge portion of the LCD device 10 where the ultimate cus-
tomer may touch frequently. Thereby the customer can be in
danger of receiving a burn. Accordingly, the heat dissipation
portion 7220 is in the middle portion of the lower case 7200,
while the thermal insulating portion 7230 surrounds around
the heat dissipation portion 7220 to isolate the customer from
the heat.

[0202] Although not depicted in FIG. 20, there may be an
external component, connecting the LCD module 1000 and
the heat dissipation portion 7220. The external component is
connected to the light source module 340 on the LCD module
1000 by passing through the lower case 7200. Since the
external component can transmit heat of the light source 341
to the outside of the LCD device 10, the heat dissipation
portion 7220 of the lower case 7200, connected to the external
component, may enhance thermal stability ofthe LCD device
10.

[0203] InFIG. 20, the speakers 7520 pass through the sec-
ond passage 7252 of the lower case 7200 in the vicinity of the
lower corners of the lower case 7200, to be mounted on the
LCD module 1000. The speakers 7252 may be located apart
from the main board 7510 and be placed in the vicinity of the
edges ofthe lower case 7200, to deliver sound coinciding with
the views displayed on the LC panel 100, effectively. The
edges of the lower case 7200 have the thermal insulating
portion 7230, so as to have a limited effect of heat.
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[0204] FIG. 21 is a cross-sectional view of an exemplary
embodiment of assembling an LCD device whose additional
component and a lid is assembled after the LCD module of
FIG. 19 is combined with the lower case of FIG. 20, the
cross-sectional view is taken along line XXI-XXT' of F1G. 19.
In FIG. 21, the LCD module 1000 is, as explained with FIG.
17, the assembled structure where the LC panel 10, the inter-
mediate support 310, and the backlight assembly 300 are
assembled on and with the upper case 7100. However, the
LCD module 1000 may be, as shown in FIG. 14, anassembled
structure that an upper cover (not shown) combined with the
backlight assembly 300 to make the upper case 7100 isolated.
In FIG. 21, the lower case 7200 receives the LCD module
1000 and is combined with the upper case 7100, where the
process is done by the LCD module manufacturer. After-
wards, the LCD device manufacturer assembles additional
components to a part of the LCD module 1000, which is
exposed by the passage 7250 of the lower case 7200.

[0205] Asshownin FIG. 21, the main board 7510, one kind
of the additional component, is assembled with the additional
component mounting member 7600 along a direction of AR1
and via passage 7250 of the lower case 7200. As shown in
FIG. 21, since awidth WE of the main board 7510 is less than
the width WA of the passage 7250 of the lower case 7200, the
main board 7510 can easily pass through the passage 7250 to
be mounted on the additional component mounting member
7600. After the additional component is mounted on the
mounting member, externally exposed additional component
main board 7510 can be hidden by moving the lid 7700 of the
LCD device 10 along the direction of AR2 to the lower case
7200 for assembling. Since a width WL of the lid 7700 is
wider than the width WA of the passage 7250, hiding the
inside of the LCD device 10 with the 1id 7700 is easily
accomplished.

[0206] FIG. 22 is the cross-sectional view of the LCD
device where the assembling process of FIG. 21 is finished. In
FIG. 22, the additional component 7500 is mounted on the
protruded mounting portion 7610 of the mounting member
7600 and overlap with the width direction of the lower case,
thereby the thickness of the whole LCD device 10 is reduced.

[0207] The additional component 7500 of FIG. 22 is the
main board 7510 that may emit a lotofheat. For emitting heat,
the lid 7700 of the LCD device 10 includes thermally con-
ductive material. Also, an adjacent area to the passage 7250
includes a metal material to form heat dissipation portion
7220 of the lower case 7200. Thus, the combination of the lid
7700 and the heat dissipation portion 7220 can accommodate
effective heat release. In the vicinity of the heat dissipation
portion 7220, the thermal insulating portion 7230 is present to
keep the viewers safe from heat injury and, together with the
upper case 7100 which includes the same or similar material
with the thermal insulating portion 7230, limits the heat trans-
mission.

[0208] FIG. 23 is a cross-sectional view of an exemplary
embodiment of a LCD device where a width of the additional
component of FIG. 22 is wider than the width of the passage
of the lower case. Referring to FIG. 23, since the additional
component 7500 is wider than the width of the passage 7250
of the lower case 7200, the additional component 7500 can be
passed through the passage by slanting the additional com-
ponent 7500. Afterwards, a substrate 7530 of the additional
component 7500 is moved horizontally to be arranged on a
mounting portion 7610 of the mounting member 7600.
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[0209] In addition, the substrate 7530 of the additional
component 7500 is suppressed by the lower case 7200 for
fixation. By the suppression, the substrate 7530 of the heat
emitting additional component 7500 contacts the metal heat
dissipation portion 7220 of the lower case 7200 to accommo-
date heat dissipation of the LCD device 10. Alternatively, the
substrate 7530 has a grounding pattern (not shown) which
contacts the lower case 7200. The contact point of the sub-
strate 7530 is a heat dissipation portion 7220 which includes
a metal material, to secure electrical stability of the LCD
device 10.

[0210] FIG. 24 is a cross-sectional view of an exemplary
embodiment of a LCD device whose external component
mounting member is formed together with additional com-
ponent mounting member of FIG. 22. The passage 7250 of the
lower case 7200, shown in FIG. 24, exposes the plurality of
additional component mounting portions 7610, and an exter-
nal component mounting portion 7620 of the additional com-
ponent mounting member 7600. Both the additional compo-
nent 7500 and the external component 7300 are assembled by
the LCD device manufacturer. Since the components 7300
and 7500 are assembled with the LCD module 1000 via
passage 7250 of the lower case 7200 which is pre-assembled
with the LCD module 1000, the assembling process is simple
Additionally, a height in the z direction of the additional
component 7500 and the external component 7300 are
accommodated in the passage 7250 of the lower case 7200, to
lessen the overall thickness of the LCD device 10.

[0211] The heat dissipation portion 7220 of the lower case
7200 is in the vicinity of the passage 7250 and accommodates
a heat release originated from either the additional compo-
nent 7500 such as main board 7510, converting the electrical
energy to thermal energy, and light source 341 such as LED.
In detail, heat of the additional component 7500 can be
released by direct contact with the heat dissipation portion
7220 of the lower case 7200 while the heat of the LED 341 is
dissipated through the power source substrate 343, the LGP
support 400 and the metallic additional component mounting
member 7600.

[0212] External component 7300 is an instrument for fixing
the whole LCD device 10 to either a building or a separated
installation device and, considering gravity, is located at an
upper side of the LCD device 10. Specifically, the external
component 7300 may be further towards the upper side of the
LCD device 10 than the additional component 7500. As
described, the external component 7300 may be located on
the additional component mounting member 7600. However,
the external component 7300 may be located on other LCD
module mounting member 6000.

[0213] According to the invention, the LCD module 1000
and the LCD device 10 has a LGP support 400 exposing the
reflector 360, an LCD mounting member 6000 or 7600 con-
necting opposed LGP supporting pieces, and the passage
7250 extending through a thickness of the lower case 7200 to
make the LCD device 10 thin and light with a simplified
manufacturing process.

[0214] The plurality of LGP supporting pieces 410, 420,
430 and 440, each of which supports the edge of the LGP 330,
are combined together to form a closed polygon shape. The
closed polygon shape has the opening 470 at the inner area
thereof to expose the middle portion of the reflector 360.
Further, the connection piece 490, interconnecting adjacent
LGP supporting pieces, is placed to receive (e.g. overlap)
portions the LGP 330 together with the reflector 360. Thus,
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the whole backlight assembly 300, the LCD module 1000 and
the LCD device 10 can be compact and light.

[0215] The LGP supporting pieces 410, 420, 430 and 440
include a material having a heat transfer coefficient as high as
15 W/mK, and are connected to the lower case 7200, exposed
to outside of the LCD device 10. Thus, the heat originated
from the light source module 340 on the peripheral portion
480 of the LGP supporting pieces 410, 420, 430 and 440 is
easily dissipated through the lower case 7200 to outside of the
LCD device 10, to enhance the quality of the LCD module
1000 and the LCD device 10.

[0216] The LCD module mounting member 6000 and 7600
interconnecting oppositely positioned LGP supporting pieces
is placed at the back side of the LCD module 1000, and is
connected to an external component 7300 while the lower
case 7200 is interposed between the external component 7300
and the LCD module 1000. Thus, the LCD device 10 can be
compact and light.

[0217] The LCD module manufacturer provides the LCD
module 1000 and the lower case 7200 which is adjacent the
backlight assembly 300 and has the cutout passage. The LCD
device manufacturer mounts the additional component 7500
such as the main board 7510 through the passage 7250.
Hence, assembling and displacement of the additional com-
ponent 7500 is made easy, the LCD device 10 gets compact
and light, and the manufacturing cost of the LCD device 10
can be lowered.

[0218] While the invention has been shown and described
with reference to certain exemplary embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as defined
by the appended claims and their equivalents.

What is claimed is:

1. A liquid crystal display device, comprising:

aliquid crystal display module comprising a liquid crystal
display panel displaying images, and a backlight assem-
bly providing light to the liquid crystal display panel;

an upper case overlapping sides of the liquid crystal display
panel of the liquid crystal display module;

alower case overlapping sides of the backlight assembly of
the liquid crystal display module, and fixing the liquid
crystal display module in combination with the upper
case; and

aliquid crystal display module mounting member disposed
between the liquid crystal display module and the lower
case, wherein the liquid crystal display module mount-
ing member mounts the liquid crystal display module to
the lower case;

Sep. 17, 2015

wherein the backlight assembly comprises:

a light source module,

a light guide plate adjacent to the light source module, and

a light guide plate support overlapping edges of the light

guide plate, the light guide plate support comprising a
plurality of light guide plate supporting pieces, wherein
a pair of light guide plate supporting pieces facing each
other are connected to each other through the liquid
crystal display mounting member.

2. The liquid crystal display device of claim 1, wherein the
plurality of light guide plate supporting pieces form a closed
polygonal light guide plate support including an opening in
an inner space of the light guide plate support, and

the liquid crystal display module mounting member over-

laps the opening of the light guide plate support.

3. The liquid crystal display device of claim 1, wherein the
liquid crystal display module mounting member longitudi-
nally extends vertically in a viewing orientation of the liquid
crystal display device.

4. The liquid crystal display device of claim 2, wherein the
light source module is mounted on at least one of the light
guide plate supporting pieces of the liquid crystal display
module, and

the liquid crystal display module mounting member is

connected to the light guide plate supporting piece
including the light source module mounted thereon.

5. The liquid crystal display device of claim 1, further
comprising an external component, wherein the liquid crystal
display module mounting member is connected to the exter-
nal component while the lower case is positioned between the
liquid crystal display module mounting member and the
external component.

6. The liquid crystal display device of claim 5, wherein the
liquid crystal display module mounting member contacts the
lower case.

7. The liquid crystal display device of claim 5, wherein the
light source module is mounted on at least one of the light
guide plate supporting pieces of the liquid crystal display
module, and

the liquid crystal display module mounting member is

connected to the light guide plate supporting piece
including the light source module mounted thereon.

8. The liquid crystal display device of claim 7, wherein a
heat transfer coefficient of the liquid crystal display module
mounting member is substantially the same or higher than 15
W/mK.

9. The liquid crystal display device of claim 8, wherein the
lower case comprises a heat dissipation portion contacting the
liquid crystal display module mounting member, a heat trans-
fer coefficient of the heat dissipation portion is substantially
the same or higher than 15 W/mK.

10. The liquid crystal display module of claim 9, wherein
the lower case further comprises a thermal insulating portion,
and the thermal insulating portion is ata rim of the lower case.
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