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A liquid crystal display includes a light guide plate, a light
source, first and second liquid crystal display panels, a main
circuit board, and a heat discharging member. The light guide
plate includes first and second exiting surfaces, and a side
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Fig. 4A
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Fig. 4B
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Fig. 5A
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Fig. 5B
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Fig. 6
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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 10-2012-0032513,
filed on Mar. 29, 2012, the disclosure of which is incorporated
by reference herein in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to a liquid crystal dis-
play. More particularly, the present invention relates to a dual
liquid crystal display capable of displaying an image in two
opposite directions.

DISCUSSION OF THE RELATED ART

[0003] A standard liquid crystal display displays an image
in one direction, and includes a backlight unit that outputs
light, a liquid crystal display panel that receives the light from
the backlight unit and displays the image, a main circuit board
electrically connected to the liquid crystal display panel, and
a protective frame that accommodates the backlight unit, the
liquid crystal display panel, and the main circuit board. In
addition, a supporting member that mounts the liquid crystal
display panel and the backlight unit in their proper positions
is included in the protective frame.

[0004] A dual liquid crystal display displays an image in
two opposite directions. A dual liquid crystal display includes
two liquid crystal displays, each of which displays an image
in one direction. As a result of having two liquid crystal
displays, a dual liquid crystal display may be thicker than a
standard liquid crystal display, and may have a high manu-
facturing cost relative to a standard liquid crystal display.
Further, a dual liquid crystal display may generate more heat
than a standard liquid crystal display, and may require a
specially designed supporting structure to accommodate the
additional components of the display.

SUMMARY

[0005] Exemplary embodiments of the present invention
provide a liquid crystal display having improved heat dis-
charging ability and reduced manufacturing cost.

[0006] Exemplary embodiments of the present invention
include a liquid crystal display having a light guide plate, a
light source providing light to the light guide plate, first and
second liquid crystal display panels arranged facing each
other and interposing the light guide plate therebetween, first
and second main circuit boards applying electrical signals to
the first and second liquid crystal display panels, respectively,
and a heat discharging member.

[0007] The light guide plate may include a first exiting
surface, a second exiting surface facing the first exiting sur-
face, and an incident surface to which the light from the light
source is incident. The first liquid crystal display panel
receives the light exiting from the first exiting surface to
generate an image, and the second liquid crystal display panel
receives the light exiting from the second exiting surface to
generate an image.

[0008] The heat discharging member discharges heat gen-
erated from the light source, the first and second main circuit
boards, and the light source, and the light source and the first
and second main circuit boards may be mounted on the heat
discharging member.
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[0009] The heat discharging member may include a first
surface facing the light source, a second surface extending
from the first surface, and a third surface extending from the
first surface. The light source is mounted on the first surface,
the first main circuit board is mounted on the second surface,
and the second main circuit board is mounted on the third
surface.

[0010] The heat discharging member may further include a
vertical portion including the first surface, a first horizontal
portion extending from the vertical portion and including the
second surface, and a second horizontal portion extending
from the vertical portion and including the third surface. The
first horizontal portion and the second horizontal portion are
spaced apart from each other and face each other.

[0011] Each of the first main circuit board and the second
main circuit board may include a first through-hole, and the
heat discharging member may further include at least one first
protruding portion inserted into the first through-hole of the
first main circuit board and at least one second protruding
portion inserted into the second through-hole of the second
main circuit board.

[0012] The heat discharging member may further include a
first coupling hole penetrating the first protruding portion in a
longitudinal direction of the first protruding portion, and the
first protective member may further include a third coupling
hole corresponding to the first coupling hole. A fixing mem-
ber, such as, for example, a bolt, may be inserted into the third
coupling hole and the first coupling hole.

[0013] Exemplary embodiments of the present invention
provide a liquid crystal display further including a first sup-
porting member that covers a portion of the first exiting sur-
face and a portion of the second surface, and a second sup-
porting member that covers a portion of the second exiting
surface and a portion of the third surface, and is coupled to the
second supporting member. The first supporting member may
have substantially the same shape as the second supporting
member.

[0014] Exemplary embodiments of the present invention
provide a liquid crystal display including a light source that
emits a light, a light guide plate, two liquid crystal display
panels, a supporting frame, a protective frame, a main circuit
board, and a heat discharging member on which the light
source and the main circuit board are mounted.

[0015] The supporting frame may cover a portion of the
light guide plate and a portion of the heat discharging mem-
ber, and supports the two liquid crystal display panels. The
protective frame accommodates the two liquid crystal display
panels and the supporting frame.

[0016] The liquid crystal display may further include an
optical sheet that may improve an optical property of the light
exiting from the light guide plate. The optical sheet is fixed
onto the exiting surface of the light guide plate by the sup-
porting frame.

[0017] According to the exemplary embodiments
described above, the liquid crystal display provides the light
to the first and second liquid crystal display panels using one
light guide plate. Utilization of a single light guide plate may
result in a liquid crystal display having a reduced thickness.
[0018] In addition, since the first and second main circuit
boards are not overlapped with the light guide plate or the first
and second liquid crystal display panels when viewed in a
plan view, the thickness of the liquid crystal display may be
farther reduced.
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[0019] In addition, the heat discharging member may dis-
charge the heat generated by the first and second main circuit
boards and the light source, resulting in an improved heat
discharging ability of the liquid crystal display.

[0020] Further, since the first supporting member has sub-
stantially the same shape as that of the second supporting
member, the manufacturing cost of the supporting frame may
be reduced.

[0021] According to an exemplary embodiment of the
present invention, a liquid crystal display includes a light
guide plate, a light source, first and second liquid crystal
display panels, a first main circuit board, and a heat discharg-
ing member. The light guide plate includes a first exiting
surface and a second exiting surface facing the first exiting
surface, and a side surface extending from the first exiting
surface to the second exiting surface. The light source faces
the side surface, and is configured to provide a light to the side
surface. The first liquid crystal display panel is configured to
receive the light exiting from the first exiting surface, and the
second liquid crystal display panel is configured to receive the
light exiting from the second exiting surface. The first main
circuit board is configured to apply an electrical signal to at
least one of the first and second liquid crystal displays. The
heat discharging member is configured to discharge heat gen-
erated by the light source. The light source and the first main
circuit board are mounted on the heat discharging member.
[0022] According to an exemplary embodiment of the
present invention, a liquid crystal display includes a light
source, a light guide plate, first and second liquid crystal
display panels, a main circuit board, a heat discharging mem-
ber, a supporting frame, and a protective frame. The light
source is configured to emit a light. The light guide plate
includes a first exiting surface and a second exiting surface,
and is configured to output the light through the first exiting
surface and the second exiting surface. The first liquid crystal
display panel faces the first exiting surface, and the second
liquid crystal display panel faces the second exiting surface.
The light guide plate is disposed between the first and second
liquid crystal display panels. The main circuit board is con-
figured to apply an electrical signal to the first and second
liquid crystal display panels. The heat discharging member is
configured to discharge heat generated by the light source and
the main circuit board. The light source and the main circuit
board are mounted on the heat discharging member. The
supporting frame covers a portion of the light guide plate and
a portion of the heat discharging member, and supports the
first and second liquid crystal display panels. The protective
frame is configured to accommodate the first liquid crystal
display panel, the second liquid crystal display panel, and the
supporting frame.

[0023] According to an exemplary embodiment of the
present invention, a heat discharging member of a liquid
crystal display includes first through third surfaces. The sec-
ond surface extends from the first surface in a first plane, and
the third surface extends from the first surface in a second
plane substantially parallel to the first plane. The first surface
is configured to receive a light source of the liquid crystal
display and discharge heat generated by the light source in a
first direction, the second surface is configured to receive a
first main circuit board corresponding to a first liquid crystal
display panel of the liquid crystal display and discharge heat
generated by the first main circuit board in a second direction,
and the third surface is configured to receive a second main
circuit board corresponding to a second liquid crystal display
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panel of the liquid crystal display and discharge heat gener-
ated by the second main circuit board in a third direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The above and other features of the present inven-
tion will become more apparent by describing in detail exem-
plary embodiments thereof with reference to the accompany-
ing drawings, in which:

[0025] FIG. 1 is an exploded perspective view showing a
liquid crystal display, according to an exemplary embodiment
of the present invention;

[0026] FIG. 2 is a top view showing the liquid crystal dis-
play shown in FIG. 1, according to an exemplary embodiment
of the present invention;

[0027] FIG. 3 is a cross-sectional view taken along line I-I'
of FIG. 2;
[0028] FIG. 4A is a perspective view showing a heat dis-

charging member shownin FIG. 1, according to an exemplary
embodiment of the present invention;

[0029] FIG. 4B is a cross-sectional view taken along line
TI-IT' of FIG. 4A;

[0030] FIG. 4C is a cross-sectional view taken along line of
FIG. 4A,
[0031] FIG. 5A is a perspective view showing a heat dis-

charging member shown in FIG. 1, according to an exemplary
embodiment of the present invention;

[0032] FIG. 5B is a cross-sectional view taken along line
II-II' of FIG. 5A;

[0033] FIG.5C s across-sectional view taken along line of
FIG. 5A;
[0034] FIG. 6 is a top view showing the liquid crystal dis-

play having its protective frame is removed, according to an
exemplary embodiment of the present invention;

[0035] FIGS. 7A and 7B are side views showing the liquid
crystal display shown in FIG. 6, according to an exemplary
embodiment of the present invention; and

[0036] FIG. 8isapartially enlarged view showing a portion
of'the liquid crystal display shown in FIG. 7B, according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0037] 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, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. Like numbers may 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.

[0038] 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.

[0039] Hereinafter, exemplary embodiments of the present
invention will be described with reference to the accompany-
ing drawings.

[0040] FIG. 1 is an exploded perspective view showing a
liquid crystal display, according to an exemplary embodiment
of the present invention.

[0041] Referringto FIG. 1, a liquid crystal display includes
a light guide plate 100, a light source 150, a first optical
member 200U, a second optical member 200L, a heat dis-
charging member 300, a first supporting member 400U, a
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second supporting member 400L, a first main circuit board
500U, a second main circuit board 500L, a first liquid crystal
display panel 600U, a second liquid crystal display panel
600L, a first protective member 700U, and a second protec-
tive member 700L.

[0042] Thelight guide plate 100 receives light emitted from
the light source 150 and changes an optical path of the light.
The light exiting from the light guide plate 100 travels in one
direction towards the first liquid crystal display panel 600U,
and another direction towards the second liquid crystal dis-
play panel 600L. The light guide plate 100 may be formed of,
for example, a plastic material such as polyethylene tereph-
thalate, polyacrylate, polyethylene, polycarbonate, or poly-
ester.

[0043] The optical members 200U and 200L receive the
light exiting from the light guide plate 100. The optical mem-
bers 200U and 200L may improve optical properties of the
light such as, for example, the brightness and uniformity of
the light. As a result, the display quality of images displayed
on the liquid crystal display panels 600U and 600L may be
improved.

[0044] In the exemplary embodiment shown in FIG. 1, the
optical members 200U and 200L include a prism sheet 210
and a diffusion sheet 220, however, the configuration of the
optical members 200U and 200L is not limited thereto. For
example, according to exemplary embodiments of the present
invention, one or both of the optical members 200U and 200L
may not include the prism sheet 210 and/or the diffusion sheet
220. The prism sheet 210 includes a plurality of prism pat-
terns extending in one direction, and condenses the light
exiting from the light guide plate 100. The diffusion sheet 220
diffuses the condensed light.

[0045] The heat discharging member 300 discharges heat
generated by the liquid crystal display. For example, the heat
discharging member 300 may discharge the heat generated by
the light source 150 and the main circuit boards 500U and
500L. The heat discharging member 300 is formed of a mate-
rial having high corrosion resistance and high heat conduc-
tivity, such as, for example, aluminum.

[0046] The supporting members 400U and 400L are
coupled to each other and form a supporting frame. The
supporting frame applies pressure on the light guide plate 100
and the optical members 200U and 200L. The light guide
plate 100 and the optical members 200U and 200L are fixed
between the supporting members 400U and 400L as a result
of the pressure applied by the supporting frame.

[0047] Inaddition, the supporting frame supports the liquid
crystal display panels 600U and 600L. The supporting mem-
bers 400U and 400L. may include, for example, a metal mate-
rial or a plastic material.

[0048] The main circuit boards 500U and 500L apply elec-
trical signals to the liquid crystal display panels 600U and
600L, respectively. Each of the main circuit boards 500U and
500L may be, for example, a multi-layer substrate having an
insulating layer and a circuit layer that are repeatedly stacked
on one another. In other exemplary embodiments, each of the
main circuit boards 500U and 500L may be a single-layer
substrate. In an exemplary embodiment, a liquid crystal dis-
play may include a single main circuit board that applies
electrical signals to both the first liquid crystal display panel
600U and the second liquid crystal display panel 600L.
[0049] In addition, each of the main circuit boards 500U
and 500L includes a driving circuit. For example, in an exem-
plary embodiment, each of the main circuit boards 500U and
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500L includes a timing controller mounted thereon which
receives image data and control signals from an external
source, and outputs a gate control signal and a data control
signal. Further, each of the main circuit boards 500U and
500L may include a plurality of active and passive devices
mounted thereon.

[0050] The liquid crystal display panels 600U and 600L
respectively display images using the light provided from the
optical members 200U and 200L.

[0051] Each of the liquid crystal display panels 600U and
600L includes a first substrate, a second substrate facing the
first substrate, and a liquid crystal layer disposed between the
first substrate and the second substrate. Two electrode layers
insulated from each other are disposed between the first and
second substrates.

[0052] When an electric field is formed between the elec-
trode layers, liquid crystal molecules in the liquid crystal
layer are realigned. The light incident to the liquid crystal
display panels 600U and 600L either passes through or is
blocked at the liquid crystal display panels 600U and 600L in
accordance with the arrangement of the liquid crystal mol-
ecules ofthe liquid crystal layer. In addition, each of the liquid
crystal display panels 600U and 600L includes a first polar-
izing plate disposed on the first substrate and a second polar-
izing plate disposed on the second substrate.

[0053] Theliquid crystal display panels 600U and 600L are
electrically connected to the main circuit boards 500U and
500L, respectively, through a flexible circuit board. The flex-
ible circuit board may be, for example, a tape carrier package
(TCP) on which a driver circuit is mounted.

[0054] The protective members 700U and 700L are
coupled to each other and form a protective frame, which
protects the components described above. For example, the
protective frame protects edges and side portions of the com-
ponents described above. The protective members 700U and
700L include first openings 700-OP that expose the respec-
tive display screens of the liquid crystal display panels 600U
and 600L. The protective members 700U and 700L may
include, for example, metal or plastic.

[0055] FIG. 2 is a top view showing the liquid crystal dis-
play shown in FIG. 1, according to an exemplary embodi-
ment. FIG. 3 is a cross-sectional view taken along line I-I' of
FIG. 2.

[0056] Referring to FIG. 2, the liquid crystal display has a
rectangular shape when viewed in a plan view. FIG. 2 shows
the first protective member 700U. The first liquid crystal
display panel 600U is represented by a dotted line.

[0057] The first protective member 700U includes a first
region 700-R1 that covers a portion of the first liquid crystal
display panel 600U, and a second region 700-R2 adjacent to
the first region 700-R1. The first opening 700-OP is posi-
tioned in the first region 700-R1, and the display screen of the
first liquid crystal display panel 600U is exposed through the
first opening 700-OP. The first region 700-R1 of the first
protective member 700U covers an edge of the first liquid
crystal display panel 600U. The second region 700-R2 of the
first protective member 700U covers the heat discharging
member 300 and the first main circuit board 500U.

[0058] The rear surface of the liquid crystal display has the
same shape as that shown in FIG. 2. For example, the second
protective member 700L includes a first region 700-R1 that
covers a portion of the second liquid crystal display panel
600L, and a second region 700-R2 adjacent to the first region
700-R1.
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[0059] As shown in FIG. 3, the light guide plate 100 is
disposed at a center portion of the liquid crystal display in a
third direction D3, and thus, an upper configuration of the
liquid crystal display is substantially the same as a lower
configuration of the liquid crystal display with reference to
the light guide plate 100. The thickness of the liquid crystal
display corresponds to the third direction D3.

[0060] The light guide plate 100 includes a first exiting
surface 110, a second exiting surface 120 facing the first
exiting surface 110, and a plurality of side surfaces connect-
ing the first exiting surface 110 and the second exiting surface
120. For example, when the light guide plate 100 has a rect-
angular shape in a plan view, the light guide plate 100 may
include four side surfaces.

[0061] Among the side surfaces, a side surface to which the
light from the light source 150 is incident is defined as an
incident surface. FIG. 3 shows one incident surface 130
extending in a horizontal direction D2, as shown in FIG. 2.
[0062] The light exiting from the first exiting surface 110
travels to the first liquid crystal display panel 600U disposed
at the upper portion of the light guide plate 100, and the light
exiting from the second exiting surface 120 travels to the
second liquid crystal display panel 600L disposed at the lower
portion of the light guide plate 100.

[0063] Thelightsource 150 includes a light emitting device
152, such as, for example, an organic light emitting diode, and
a light source circuit board 154 that applies an electrical
signal to the light emitting device 152. The light source 150 is
extended in the horizontal direction D2 along the incident
surface 130.

[0064] In an exemplary embodiment, the light source 150
may include a plurality of light emitting devices 152, and the
light emitting devices 152 may be connected to each other in
series or parallel. The light emitting devices 152 are mounted
on a surface of the light source circuit board 154.

[0065] The light source 150, the first main circuit board
500U, and the second main circuit board 500L are mounted
on the heat discharging member 300, and the heat generated
from the light source 150, the first main circuit board 500U,
and the second main circuit board 500L is discharged through
the heat discharging member 300.

[0066] As shown in FIG. 3, the heat discharging member
300 includes a first surface 300-S1 facing the light source 150,
a second surface 300-S2 extending from the first surface
300-S1, and a third surface 300-S3 extending from the first
surface 300-S1. Each of the second and third surfaces 300-S2
and 300-S3 extends from the first surface 300-S1 at a prede-
termined angle with respect to the first surface 300-S1. In the
exemplary embodiment shown in FIG. 3, the second surface
300-S2 and the third surface 300-S3 are disposed on different
planes from each other.

[0067] The first surface 300-S1 is substantially parallel to
the incident surface 130, and the second and third surfaces
300-S2 and 300-S3 are substantially parallel to the first and
second exiting surfaces 110 and 120.

[0068] The light source 150 is mounted on the first surface
300-S1 of the heat discharging member 300, the first main
circuit board 500U is mounted on the second surface 300-S2
of the heat discharging member 300, and the second main
circuit board S00L is mounted on the third surface 300-S3 of
the heat discharging member 300.

[0069] Thelight source circuit board 154 is mounted on the
first surface 300-S1. A heat-transmitting adhesive member
TAS may be disposed between the first surface 300-S1 and the
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light source circuit board 154. An opposing side of the light
source circuit board 154 faces the surface on which the light
emitting device 152 is disposed.

[0070] The heat-transmitting adhesive member TAS
includes an adhesive component and a heat-conductive
medium such as, for example, metal, ceramic, a heat-conduc-
tive filler, or a polymer coated with metal. The adhesive
component attaches the light source circuit board 154 to the
heat discharging member 300, and the heat-conductive
medium transmits the heat generated from the light source
150 to the heat discharge member 300.

[0071] Hereinafter, the heat discharging member 300
shown in FIG. 3 will be described in further detail with
reference to FIGS. 4A to 4C. The shape of the heat discharg-
ing member 300 is not limited to the shape shown in FIGS. 4A
to 4C. For example, the heat discharging member 300 may
include various shapes having the first surface 300-S1, the
second surface 300-S2, and the third surface 300-S3.

[0072] FIG. 4A is a perspective view showing the heat
discharging member shown in FIG. 1, according to an exem-
plary embodiment. FIG. 4B is a cross-sectional view taken
along line II-II' of FIG. 4A, according to an exemplary
embodiment. FIG. 4C is a cross-sectional view taken along
line of FIG. 4A, according to an exemplary embodiment.
[0073] Referring to FIG. 4A, the heat discharging member
300 includes a vertical portion 310, a first horizontal portion
320, and a second horizontal portion 330. The vertical portion
310 includes the first surface 300-S 1 of the heat discharging
member. The first horizontal portion 320 extends from the
vertical portion 310 and includes the second surface 300-S2
of the heat discharging member. The second horizontal por-
tion 330 extends from the vertical portion 310 and includes
the third surface 300-S3 of the heat discharging member.
[0074] Each of the vertical portion 310, the first horizontal
portion 320, and the second horizontal portion 330 extends in
the horizontal direction D2. The first horizontal portion 320
and the second horizontal portion 330 are spaced apart from
each other and face each other. Thus, as shown in FIG. 4A, the
heat discharging member 300 may be substantially U-shaped.
[0075] In an exemplary embodiment, the heat discharging
member 300 may further include another vertical portion that
connects the first and second horizontal portions 320 and 330
and faces the vertical portion 310. Thus, in an exemplary
embodiment, the heat discharging member 300 may be sub-
stantially O-shaped.

[0076] The heat discharging member 300 according to
exemplary embodiments of the present invention is capable of
discharging generated heat in a plurality of directions. For
example, heat transmitted to the first surface 300-S1, the
second surface 300-S2, and the third surface 300-S3 may be
discharged through a fourth surface 300-S4, a fifth surface
300-S5, and a sixth surface 300-S6, which respectively face
the first surface 300-S1, the second surface 300-S2, and the
third surface 300-S3, as shown in FIG. 4B.

[0077] Discharging generated heat in various directions, as
shown in FIG. 4A, may improve the heat discharging effi-
ciency of a liquid crystal display. In addition, disposing the
vertical portion 310, the first horizontal portion 320, and the
second horizontal portion 330 on different planes from each
other may reduce the space within a liquid crystal display
occupied by the heat discharging member 300.

[0078] As shown in FIGS. 4A to 4C, the first horizontal
portion 320 may include at least one protruding portion 320-P
protruding from the second surface 300-S2, and the second
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horizontal portion 330 may include at least one protruding
portion 330-P protruding from the third surface 300-S3.
[0079] The first horizontal portion 320 includes a first cou-
pling hole CTH1 penetrating through the first protruding
portion 320-P in a longitudinal direction, and the second
horizontal portion 330 includes a second coupling hole CTH2
penetrating through the second protruding portion 330-P in a
longitudinal direction.

[0080] According to an exemplary embodiment, the first
protruding portion 320-P and the second protruding portion
330-P may be substantially aligned with each other. In addi-
tion, in exemplary embodiments, one or both of the first and
second protruding portions 320-P and 330-P and/or the first
and second coupling holes CTH1 and CTH2 may not be
included.

[0081] As shown in FIG. 3, the first protruding portion
320-P may be utilized to fix the first main circuit board 500U
to the first horizontal portion 320 of the heat discharging
member 300. Similarly, the second protruding portion 330-P
may be utilized to fix the second main circuit board S00L to
the second horizontal portion 330 of the heat discharging
member 300.

[0082] Each of the first and second main circuit boards
500U and 500L includes at least one through-hole 500-TH.
The first protruding portion 320-P is inserted into a first
through-hole 500-TH of the first main circuit board 500U,
and the second protruding portion 330-P is inserted into a first
through-hole of the second main circuit board 500L.

[0083] The heat discharging member 300 may be fixed to
the first protective member 700U. The first protective mem-
ber 700U includes a third coupling hole CTH3 formed in the
second region 700-R2. The third coupling hole CTH3 is
formed at a position corresponding to the first coupling hole
CTHI1. In an exemplary embodiment that includes a heat
discharging member 300 that is not fixed to the first protective
member 700U, the third coupling hole CTH3 may not be
included.

[0084] A fixing member 800 is inserted into the third cou-
pling hole CTH3 and the first coupling hole CTH1, as shown
in FIG. 3. The fixing member 800 may be, for example, a bolt
that includes a head portion and a body portion. The body
portion of the fixing member 800 is inserted into the third
coupling hole CTH3 and the first coupling hole CTH1, and
the head portion is disposed on the first protective member
700U and is exposed. A screw thread and a screw valley may
be formed on an inner surface of the first coupling hole CTH1,
which respectively correspond to a screw valley and a screw
thread formed on the body portion of the bolt.

[0085] The shape of the inner surface of the first coupling
hole CTH1 may be varied depending on the type of bolt used.
For example, if the fixing member 800 is a stud bolt, a catch-
ing protrusion may be formed on the inner surface of the first
coupling hole CTH1.

[0086] In an exemplary embodiment, the inner surface of
the first coupling hole CTH1 does not include a screw head
and a screw valley, and the fixing member 800 may include a
bolt and a nut.

[0087] FIG. 5A is a perspective view showing a heat dis-
charging member shown in FIG. 1, according to an exemplary
embodiment of the present invention. FIG. 5B is a cross-
sectional view taken along line II-II' of FIG. 5A. FIG.5C is a
cross-sectional view taken along line of FIG. 5A. The fixing
member 800 may include a stud bolt and a stud nut. The first
horizontal portion 320 includes at least one first insert hole
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TH1 penetrating through a part of the first horizontal portion
320, and the second horizontal portion 330 includes at least
one second insert hole IH2 penetrating through a part of the
second horizontal portion 330.

[0088] The at least one first insert hole IH1 is formed at a
position corresponding to the at least one second protruding
portion 330-P, and the at least one second insert hole IH2 is
formed at a position corresponding to the at least one first
protruding portion 320-P.

[0089] The stud nut may be inserted into the first coupling
hole CTH1 passing through the corresponding second insert
hole IH2. The stud nut may be inserted into the second cou-
pling hole CTH2 passing through the corresponding first
insert hole IH1. The stud bolt is combined with the stud nut
inserted into the first coupling hole CTH1 or the second
coupling hole CTH2.

[0090] The heat discharging member 300 may be fixed to
the second protective member 700L in a similar manner as
described above. The second protective member 700L further
includes a fourth coupling hole CTH4 formed in the second
region 700-R2 (refer to FIG. 1), and the fixing member 800 is
inserted into the fourth coupling hole CTH4 and the second
coupling hole CTH2 (refer to FIG. 4C).

[0091] FIG. 6 is a top view showing the liquid crystal dis-
play having its protective frame removed, according to an
exemplary embodiment. FIGS. 7A and 7B are side views
showing the liquid crystal display shown in FIG. 6, according
to an exemplary embodiment.

[0092] As described with reference to FIGS. 1 to 3, the
supporting frame includes the first supporting member 400U
and the second supporting member 400L..

[0093] FIG. 6 shows the first supporting member 400U, the
first optical member 200U, the heat discharging member 300,
and the first main circuit board 500U, according to an exem-
plary embodiment. An edge portion of the first optical mem-
ber 200U and an edge portion of the heat discharging member
300 are indicated by dotted lines.

[0094] The first supporting member 400U includes a first
region 400-R1 that covers a portion of the first optical mem-
ber 200U, and a second region 400-R2 that covers a portion of
the heat discharging member 300. When the first optical
member 200U is omitted, the first region 400-R1 of the first
supporting member 400U covers a portion of the light guide
plate 100.

[0095] For example, the first region 400-R1 of the first
supporting member 400U covers the edge portion of the first
optical member 200U, and the second region 400-R2 of the
first supporting member 400U covers the edge portion of the
heat discharging member 300.

[0096] A second opening 400-OP1 is positioned in the first
region 400-R1 of the first supporting member 400U, and a
third opening 400-0P2 is positioned in the second region
400-R2 of the first supporting member 400U.

[0097] In an exemplary embodiment, the second support-
ing member 400L has substantially the same shape as that of
the first supporting member 400U as shown in FIG. 6. That is,
the second supporting member 400L includes a first region
400-R1 that covers a portion of the second optical member
200L (referto FIG. 3), and a second region 400-R2 that covers
a portion of the heat discharging member 300.

[0098] Referring to FIGS. 7A and 7B, the first supporting
member 400U and the second supporting member 400L are
coupled to each other. FIG. 7A shows side surface SD1 of the
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supporting frame shown in FIG. 6, and FIG. 7B shows an
opposing side surface SD2 facing the side surface SD1 shown
in FIG. 7A.

[0099] As shown in FIGS. 7A and 7B, each of the first
supporting member 400U and the second supporting member
400L includes a plurality of ring-shaped portions 400-R and
a plurality of catching portions 400-P.

[0100] In an exemplary embodiment, ring-shaped portions
400-R are formed on side surface SD1 of the first supporting
member 400U, and corresponding catching portions 400-P
are formed on side surface SD1 of the second supporting
member 400L. The ring-shaped portions 400-R formed on
side surface SD1 are respectively caught by the catching
portions 400-P of the second supporting member 400L.
[0101] Further, catching portions 400-P are also formed on
the opposing side surface SD2 of the first supporting member
400U, and corresponding ring-shaped portions 400-R are
formed on the other side surface SD2 of the second support-
ing member 400L. The ring-shaped portions 400-R disposed
on the other side surface SD2 of the second supporting mem-
ber 4001 engage the catching portions 400-P of the first
supporting member 400U.

[0102] FIG. 8is apartially enlarged view showing a portion
of'the liquid crystal display shown in FIG. 7B, according to an
exemplary embodiment. The portion of the liquid crystal
display shown corresponds to area AA shown in FIG. 7B. As
shown in FIG. 8, each of the catching portions 400-P includes
at least one inclined surface 400-PS. Each of the ring-shaped
portions 400R slides along the inclined surface 400-PS of a
corresponding catching portion of the catching portions 400-
P, and each of the catching portions 400-P is coupled to a
corresponding ring-shaped portion of the ring-shaped por-
tions 400R.

[0103] The shape of'the second supporting member 400L is
substantially the same as the shape of the first supporting
member 400U when the first supporting member 400U is
overturned (e.g., upside down). The supporting frame is
formed by coupling the second supporting member 400L and
the overturned first supporting member 400U. Forming a
plurality of supporting members having substantially the
same shape may reduce the manufacturing cost of the sup-
porting members.

[0104] One of two side surfaces of the supporting frame
shown in FIG. 6, which are not shown in FIGS. 7A and 7B,
has substantially the same shape as the side surface SD1, and
the other one of the two side surfaces has substantially the
same shape as the other side surface SD2.

[0105] While the present invention has been particularly
shown and described with reference to the exemplary
embodiments thereof, it will be understood by those of ordi-
nary skill in the art that various changes in form and detail
may be made therein without departing from the spirit and
scope of the present invention as defined by the following
claims.

What is claimed is:

1. A liquid crystal display, comprising:

a light guide plate comprising a first exiting surface and a
second exiting surface facing the first exiting surface,
and a side surface extending from the first exiting sur-
face to the second exiting surface;

a light source facing the side surface, and configured to
provide light to the side surface;

a first liquid crystal display panel configured to receive the
light exiting from the first exiting surface;
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a second liquid crystal display panel configured to receive

the light exiting from the second exiting surface; and

a heat discharging member configured to discharge heat

generated by the light source, wherein the light source is
mounted on the heat discharging member.

2. The liquid crystal display of claim 1, further comprising:

a first main circuit board configured to apply an electrical

signal to at least one of the first liquid crystal display
panel and the second liquid crystal display panel and
mounted on the heat discharging member.

3. The liquid crystal display of claim 2, further comprising:

a second main circuit board mounted on the heat discharg-

ing member,

wherein the first main circuit board is configured to apply

a first electrical signal to the first liquid crystal display
panel, and the second main circuit board is configured to
apply a second electrical signal to the second liquid
crystal display panel.

4. The liquid crystal display of claim 3, wherein the heat
discharging member comprises a first surface facing the light
source, a second surface extending from the first surface in a
first plane, and a third surface extending from the first surface
in a second plane substantially parallel to the first plane,

wherein the light source is mounted on the first surface, the

first main circuit board is mounted on the second sur-
face, and the second main circuit board is mounted on
the third surface.

5. The liquid crystal display of claim 4, wherein the first
surface is substantially parallel to the side surface, and the
second and third surfaces are substantially parallel to the first
and second exiting surfaces.

6. The liquid crystal display of claim 4, wherein the light
source comprises a light source circuit board on which a
plurality of light emitting devices are mounted, and the light
source circuit board is mounted on the first surface.

7. The liquid crystal display of claim 6, further comprising
a heat-conductive adhesive member disposed between the
first surface and the light source circuit board,

wherein the heat discharging member and the light source

circuit board are attached to each other by the heat-
conductive adhesive member, and the heat-conductive
adhesive member is configured to transmit heat gener-
ated by the light source circuit board to the heat dis-
charging member.

8. The liquid crystal display of claim 4, wherein the heat
discharging member comprises a vertical portion comprising
the first surface, a first horizontal portion extending from the
vertical portion and comprising the second surface, and a
second horizontal portion extending from the vertical portion
and comprising the third surface.

9. The liquid crystal display of claim 8, wherein the first
horizontal portion and the second horizontal portion are
spaced apart from each other and face each other.

10. The liquid crystal display of claim 8, further compris-
ing:

a first protective member comprising a first region covering

a portion of the first liquid crystal display panel, and a
second region covering the first main circuit board; and

a second protective member comprising a first region cov-

ering a portion of the second liquid crystal display panel,
and a second region covering the second main circuit
board,

wherein the second protective member is coupled to the

first protective member.
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11. The liquid crystal display of claim 10, wherein each of
the first main circuit board and the second main circuit board
comprises at least one through-hole, and

the heat discharging member further comprises at least one
first protruding portion inserted into the at least one
through-hole of the first main circuit board, and at least
one second protruding portion inserted into the at least
one through-hole of the second main circuit board.

12. The liquid crystal display of claim 11, wherein the heat
discharging member comprises a first coupling hole penetrat-
ing the first protruding portion and a second coupling hole
penetrating the second protruding portion,

the first protective member further comprises a third cou-
pling hole formed in the second region of the first pro-
tective member and corresponding to the first coupling
hole, and

the second protective member further comprises a fourth
coupling hole formed in the second region of the second
protective member and corresponding to the second cou-
pling hole.

13. The liquid crystal display of claim 11, wherein the heat
discharging member further comprises at least one first insert
hole penetrating a part of the first horizontal portion, the at
least one first insert hole being formed at a position corre-
sponding to the at least one second protruding portion, and at
least one second insert hole penetrating a part of the second
horizontal portion, the at least one second insert hole being
formed at a position corresponding to the at least one first
protruding portion.

14. The liquid crystal display of claim 12, further compris-
ing a fixing member fixing the heat discharging member to
one of the first protective member or the second protective
member,

wherein the fixing member is inserted into the third cou-
pling hole and the first coupling hole, or into the fourth
coupling hole and the second coupling hole.

15. The liquid crystal display of claim 4, further compris-

ing:

a first supporting member covering a portion of the first
exiting surface and a portion of the second surface; and

a second supporting member covering a portion of the
second exiting surface and a portion of the third surface,

wherein the first supporting member is coupled to the sec-
ond supporting member.

16. The liquid crystal display of claim 15, wherein each of
the first supporting member and the second supporting mem-
ber comprises a plurality of ring-shaped portions and a plu-
rality of catching portions,

the ring-shaped portions of the first supporting member are
configured to engage the catching portions of the second
supporting member, and

the ring-shaped portions of the second supporting member
are configured to engage the catching portions of the first
supporting member.

17. The liquid crystal display of claim 16, wherein the first
supporting member and the second supporting member are a
substantially same shape.

18. A liquid crystal display, comprising:

a light source configured to emit light;

a light guide plate comprising a first exiting surface and a
second exiting surface, and configured to output the light
through the first exiting surface and the second exiting
surface;
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a first liquid crystal display panel facing the first exiting
surface;

a second liquid crystal display panel facing the second
exiting surface, wherein the light guide plate is disposed
between the first and second liquid crystal display pan-
els;

amain circuit board configured to apply an electrical signal
to the first and second liquid crystal display panels;

a heat discharging member configured to discharge heat
generated by the light source and the main circuit board,
wherein the light source and the main circuit board are
mounted on the heat discharging member;

a supporting frame covering a portion of the light guide
plate and a portion of the heat discharging member, and
supporting the first liquid crystal display panel and the
second liquid crystal display panel; and

a protective frame configured to accommodate the first
liquid crystal display panel, the second liquid crystal
display panel, and the supporting frame.

19. The liquid crystal display of claim 18, wherein the heat
discharging member comprises a first portion and a second
portion extending from the first portion,

wherein the light source is mounted on the first portion, and
the main circuit board is mounted on the second portion.

20. The liquid crystal display of claim 19, wherein the main
circuit board is a first of two main circuit boards, the second
portion of the heat discharging member is a first of two second
portions, the two main circuit boards are respectively
mounted on the two second portions, and the two second
portions are spaced apart from each other and face each other.

21. The liquid crystal display of claim 18, wherein the
supporting frame comprises a first supporting member com-
prising a first region covering a portion of the first exiting
surface and a second region covering a portion of the heat
discharging member, and a second supporting member com-
prising a first region covering a portion of the second exiting
surface and a second region covering a portion of the heat
discharging member,

the first supporting member is coupled to the second sup-
porting member, and

the heat discharging member is fixed between the second
region of the first supporting member and the second
region of the second supporting member.

22. The liquid crystal display of claim 21, further compris-

ing:

a first optical sheet disposed between the first region of the
first supporting member and the first exiting surface; and

a second optical sheet disposed between the first region of
the second supporting member and the second exiting
surface.

23. A liquid crystal display, comprising:

a light guide plate comprising a first exiting surface and a
second exiting surface facing the first exiting surface,
and a side surface extending from the first exiting sur-
face to the second exiting surface;

a light source facing the side surface, and configured to
provide light to the side surface;

a first liquid crystal display panel configured to receive the
light exiting from the first exiting surface;

a second liquid crystal display panel configured to receive
the light exiting from the second exiting surface;

a first supporting member covering a portion of the first
exiting surface; and
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a second supporting member covering a portion of the
second exiting surface, the second supporting member
being coupled to the first supporting member.

24. The liquid crystal display of claim 23, wherein each of
the first supporting member and the second supporting mem-
ber comprises a plurality of ring-shaped portions and a plu-
rality of catching portions,

the ring-shaped portions of the first supporting member are
configured to engage the catching portions of the second
supporting member, and

the ring-shaped portions of the second supporting member
are configured to engage the catching portions of the first
supporting member.

25. The liquid crystal display of claim 24, wherein the first

supporting member and the second supporting member are a
substantially same shape.
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