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(57) ABSTRACT

A display device having a heat radiation sheet to prevent
temperature rise is provided. The display device includes a
liquid crystal display (LCD) panel; a light emitting diode
(LED) substrate on which a plurality of LEDs are mounted; a
light guiding plate disposed below the LED substrate and
configured to guide light emitted from the LEDs to the LED
substrate; and a heat radiation sheet disposed below the light
guiding plate and the LED substrate and configured to dis-
charge heat generated from the LEDs.
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LIQUID CRYSTAL DISPLAY DEVICE
HAVING HEAT RADIATION SHEET

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Pursuant to 35 U.S.C. §119(a), this application
claims the benefit of earlier filing date and right of priority to
Korean Application No. 10-2013-0129524, filed on Oct. 29,
2013, the contents of which are incorporated by reference
herein in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure relates to a display device,
and particularly, to a display device having a heat radiation
sheet capable of easily radiating heat in a small-sized liquid
crystal display device (LCD).

[0004] 2. Discussion of the Related Art

[0005] Recently, a flat panel display device such as a liquid
crystal display device (LCD) is used as a display device not
only in various portable electronic devices such as mobile
phones, notebook computers and tablet computers, but also in
large-sized electronic devices such as televisions.

[0006] SuchanLCDisa transmittance-type display device,
which displays an image by adjusting light transmittance of
liquid crystal having dielectric anisotropy using an electric
field. To this end, an LCD includes a backlight which is a light
source that generates light penetrating a liquid crystal layer
for an image display.

[0007] In general, the backlight is classified into two types,
a side type backlight in which a lamp is disposed at a side
surface of a liquid crystal panel and provides light to the
liquid crystal layer, and a downright type backlight in which
a lamp directly provides light from a lower side of a liquid
crystal panel.

[0008] The side type backlight is disposed at a side surface
of the liquid crystal panel and may provide light to a liquid
crystal layer through a reflective plate and a light guiding
plate. Since it is possible to obtain a thin display device, such
a side type backlight is mainly used in a notebook computer
which requires a thin display device. However, since a lamp
that generates light is disposed at a side surface of the liquid
crystal panel in the side type backlight, it is difficult for the
side type backlight to be applied to large-sized electronic
devices and also it is difficult to obtain high brightness
because light is supplied via the light guiding plate. Thus,
such a side type backlight is not appropriate to be used in a
large-sized LCD TV which has recently been highlighted.
[0009] The downright type backlight is being applied not
only to a large-sized liquid crystal panel as light generated
from a lamp is directly supplied to aliquid crystal layer, but to
aliquid crystal panel for manufacturing an LCD TV owing to
its high brightness.

[0010] Meanwhile, as a lamp for backlight, a light source
such as a light emitting diode (LED) which is one of self-
luminous devices, is mainly used rather than a fluorescent
lamp. Since such an LED emits monochromatic light, i.e., R,
G and B, there are advantages in that color reproducibility is
good when the LED is applied to a backlight and a driving
power can be reduced.

[0011] FIG. 1 is a cross-sectional view illustrating a struc-
ture of a liquid crystal display device provided with a back-
light having an LED according to the related art.
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[0012] Asshown in FIG. 1, an LCD includes aliquid crystal
panel 10 which includes a first substrate 1, a second substrate
3, and a liquid crystal layer (not shown) disposed between the
first substrate 1 and the second substrate 3, and is configured
to implement an image as a signal is applied thereto from
outside, an LED substrate 32 disposed at a lower side surface
of the liquid crystal panel 10 and having thereon a plurality of
LEDs 34 that emit light, a light guiding plate 35 disposed ata
lower side of the liquid crystal panel 10 and configured to
guide light emitted from the LEDs 34 and provide the light to
the liquid crystal panel 10, an optical sheet 38 disposed
between the liquid crystal panel 10 and the light guiding plate
35 and including a diffusion sheet 38a and prism sheets 386
and 38c¢ that diffuse and condense light guided from the light
guiding plate 35 and provided to the liquid crystal panel 10, a
reflective plate 36 disposed below the light guiding plate 35
and configured to reflect light guided to a lower side of the
light guiding plate 35, a lower cover 40 in which the reflective
plate 36, the light guiding plate 35, the optical sheet 38, and
the LED substrate 32 are accommodated, a guide panel 42
coupled with the lower cover 40 and in which the reflective
plate 36, the light guiding plate 35, the optical sheet 38, and
the LED substrate 32 are mounted and on which the liquid
crystal panel 10 is positioned, and an upper cover 46 coupled
with the guide panel 42 and configured to mount the liquid
crystal panel 10 thereunder.

[0013] The first substrate 1 of the liquid crystal panel 10 is
an array substrate on which a thin film transistor is formed. On
the first substrate 1, not only the thin film transistor, but
various wirings and pixel electrodes are formed. The second
substrate 2 is a color filter substrate and a color filter and a
black matrix are formed thereon.

[0014] The lower cover 40 is configured to assemble a
backlight including the reflective plate 36, the light guiding
plate 35, the optical sheet 38, and the LEDs 34, and its wall is
extended upwardly from a bottom so that parts of the back-
light may be positioned for assembly. The upper cover 46 is
coupled with the guide panel 42 and the lower cover 40 in
order to mount the liquid crystal panel 10 and the backlight
therein.

[0015] Insucharelated art liquid crystal display device, the
LED substrate 32 is disposed on at least one side surface of
the light guiding plate 35 and a plurality of LEDs 34 are
disposed on the LED substrate 32 so that light emitted from
the LEDs 34 is made to be incident to a side surface, that is, a
light incident surface of the light guiding plate 35 and then
provided to the liquid crystal panel 10.

[0016] Meanwhile, an LED is known as a display device
that generates more heat than a fluorescent lamp. Thus, when
LEDs 34 are used as a light source of a backlight, a tempera-
ture of a liquid crystal display device rises, compared with a
case where a fluorescent lamp is used, so that a lifespan of the
LEDs 34 is decreased, the light guiding plate and the optical
sheet are deteriorated, or a liquid crystal layer of the liquid
crystal panel 10 is deteriorated, resulting in faulty products.
To this end, when the LEDs 34 are used as a light source of the
backlight, it is necessary to prevent temperature rise in a
liquid crystal display device by promptly discharging heat
generated from the LEDs 34 to outside.

[0017] In the related art liquid crystal display device as
shown in FIG. 1, the LED substrate 32 includes a metal plate
with a set area, and a flexible printed circuit (FPC) (not
shown) made of a soft film is attached to an end of the LED
substrate 32 which includes a metal so that the LEDs 34 are
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electrically connected to an external power source. Further,
the lower cover 40, the guide panel 42, and the upper cover 46
include a metal having high heat conductivity.

[0018] Thus, in such a related art liquid crystal display
device, heat generated from the LEDs 34 is discharged
through the LED substrate 32, the lower cover 40, the guide
panel 42, and the upper cover 46 so that temperature rise in a
liquid crystal device can be prevented.

[0019] However, the liquid crystal display device having
such structure shown in FIG. 1 is a large-sized one which is
mainly used in an electronic device such as a TV or a note-
book computer, and a small-sized display device used in a
portable device such as a mobile phone has a different struc-
ture from that of the display device of FIG. 1.

[0020] FIG. 2 is a cross-sectional view illustrating a small-
sized liquid crystal display device in accordance with the
related art. The structure of the small-sized liquid crystal
display device and that of the large-sized liquid crystal dis-
play device of FIG. 2 are similar to each other, but there is a
difference in an assembling process of the LEDs 34 and the
LED substrate 32. Thus descriptions on the same elements
having the same structure will be omitted for clarity purpose.

[0021] Here, in the liquid crystal display devices of FIG. 1
and FIG. 2, shapes of the guide panels are different from each
other, but may be manufactured in various forms and shapes
depending on a size of a liquid crystal panel and an assembly
of other parts. Thus other shapes thereof will be omitted for
clarity purpose. Further, in the small-sized liquid crystal dis-
play device of FIG. 2, an upper cover is removed, but may be
assembled if necessary.

[0022] As shown in FIG. 2, a plurality of LEDs 34 are
disposed at a side surface of a light guiding plate 35 to face a
light incident surface of the light guiding plate 35. Here, the
plurality of LEDs 34 are mounted on the LED substrate 32. In
the large-sized liquid crystal display device as shown in FIG.
1, the LED substrate 32 is disposed between the light guiding
plate 35 and the guide panel 42 so that a mounting surface of
the LED substrate 32 is in contact with the lower cover 40 or
the guide panel 42. On the contrary, in the small-sized liquid
crystal display device as shown in FIG. 2, the LED substrate
32is disposed on anupper surface of the light guiding plate 35
and the guide panel 42 so that a mounting surface of the LED
substrate 32 faces a lower direction and only the LED 34 is
disposed between the light guiding plate 35 and the guide
panel 42.

[0023] Thereason why the LED substrate 32 is disposed on
an upper surface of the light guiding plate 35 and the guide
panel 42 is in order to minimize a size of the liquid crystal
display device. Since such a small-sized liquid crystal display
device is mainly used in communication devices, it is required
to minimize a size and a weight of the device. Thus, the liquid
crystal display device is manufactured in such a manner
shown in FIG. 2 in order to minimize a size of the liquid
crystal display device, compared with a large-sized liquid
crystal display device.

[0024] Accordingly, in a large-sized liquid crystal display
device shown in FIG. 1, since a rear surface of the LED
substrate 32 having a relatively large area contacts the lower
cover 40 or the guide panel 42, in a case where heat is gen-
erated from the LED 32, the heat is conducted to the lower
cover 40 or the guide panel 42 through the LED substrate 32
to thus be emitted outside. On the contrary, in the small-sized
liquid crystal display device shown in FIG. 2, since part of a
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mounting surface of the LED substrate 32 contacts an upper
surface of the guide panel 42, heat discharge efficiency is
decreased.

[0025] Moreover, in a large-sized liquid crystal display
device shown in FIG. 1, the LED substrate 32 including a
metal is used, whereas in a small-sized liquid crystal display
device shown in FIG. 2, since the LEDs 34 are directly
mounted on an FPC which has low heat conduction effi-
ciency, heat generated from the LEDs 34 cannot be substan-
tially discharged to outside through the FPC and the guide
panel 42. This may cause a problem of temperature rise in the
LED 34 of the small-sized liquid crystal display device can-
not be prevented.

SUMMARY OF THE INVENTION

[0026] Accordingly, the present invention is directed to a
liquid crystal display device that substantially obviates one or
more of the problems due to limitations and disadvantages of
the related art.

[0027] An object of the present invention is to provide a
display device in which a heat radiation sheet is provided to
smoothly discharge heat.

[0028] Another object of the present invention is to prevent
temperature rise in a liquid crystal display device.

[0029] Another object of the present invention is to effi-
ciently discharge heat generated from LEDs in aliquid crystal
display device.

[0030] Additional features and advantage of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. the objectives and other advantages
of the invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0031] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, a display device includes a
liquid crystal display (LCD) panel; a light emitting diode
(LED) substrate having a plurality of LEDs thereon; a light
guiding plate below the LCD panel to guide light from the
LEDs to the LCD panel; and a heat radiation sheet below the
light guiding plate and the LED substrate to discharge heat
generated from the LEDs.

[0032] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments and together with the
description serve to explain the principles of the invention. In
the drawings:

[0034] FIG. 1 is a cross-sectional view illustrating a struc-
ture of a related art large-sized liquid crystal display (LCD);
[0035] FIG. 2 is a cross-sectional view illustrating a struc-
ture of a related art small-sized liquid crystal display (LCD);
[0036] FIG. 3 is a disassembled perspective view illustrat-
ing a structure of an LCD according to an example embodi-
ment of the present disclosure;



US 2015/0116633 A1l

[0037] FIG. 4 is a cross-sectional view illustrating a struc-
ture of an LCD according to an example embodiment of the
present disclosure;

[0038] FIG.5isa view illustrating a structure of a graphite
heat radiation sheet according to an example embodiment of
the present disclosure;

[0039] FIG. 6 is a view illustrating a structure of a metal
heat radiation sheet according to an example embodiment of
the present disclosure;

[0040] FIG. 7A is a view illustrating heat distribution of a
related art liquid crystal display (LCD);

[0041] FIG. 7B is a view illustrating heat distribution of a
liquid crystal display (LCD) to which a graphite heat radia-
tion sheet is applied according to an example embodiment of
the present disclosure; and

[0042] FIG. 7C is a view illustrating heat distribution of a
liquid crystal display (LCD) to which a metal heat radiation
sheet 1s applied according to an example embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0043] FIG. 3 is a disassembled perspective view illustrat-
ing a structure of an LCD device according to an example
embodiment of the present disclosure, and FIG. 4 is a cross-
sectional view illustrating a structure of an assembled LCD
device according to an example embodiment of the present
disclosure.

[0044] As illustrated in FIGS. 3 and 4, an LCD device
includes a liquid crystal panel 110 and a backlight. The liquid
crystal panel 110 includes a first substrate 101, a second
substrate 103, and a liquid crystal layer (not shown) formed
therebetween, and is configured to implement an image upon
receipt of an external signal.

[0045] The backlight may include a plurality of light emit-
ting diodes (LEDs) 134 disposed at a lower side portion of the
liquid crystal panel 110 and configured to emit light, a light
guiding plate 135 disposed below the liquid crystal panel 110
and configured to guide light emitted from the LEDs 134 and
provide the light to the liquid crystal panel 110, an optical
sheet 138 including a diffusion sheet 138« and prism sheets
1386 and 138¢ which are disposed between the liquid crystal
panel 110 and the light guiding plate 135 and configured to
diffuse and condense light which is guided by the light guid-
ing plate 135 and provided to the liquid crystal panel 110, a
reflective plate 136 disposed below the light guiding plate 135
and configured to reflect light guided to a lower side of the
light guiding plate 135, and a heat radiation sheet 152 dis-
posed on the reflective plate 136 and configured to discharge
heat generated from the LEDs 134.

[0046] Here, in the drawings, although the LEDs 134 are
disposed at one side of the light guiding plate 135 and light is
guided by a light-incident surface at one side thereof to the
liquid crystal panel 110, but the LEDs 134 may be disposed at
both sides of the light guiding plate 135 so that light can be
guided through two light-incident surfaces to the liquid crys-
tal panel 110.

[0047] The reflective plate 136, the light guiding plate 135,
and the optical sheet 138 of the backlight are accommodated
in the lower cover 140 and then assembled by coupling the
lower cover 140 and the guide panel 142 with each other.
[0048] The liquid crystal panel 110 is positioned on an
upper surface of the guide panel 142. The guide panel 142 is
formed in a rectangular shape and an edge region of the liquid
crystal panel 110 is positioned on the guide panel 142 so that
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the liquid crystal panel 110 and the backlight can be
assembled with each other, thereby completing manufacture
of a liquid crystal display device.

[0049] Although not shown in the drawings a coupling
member for coupling with the lower cover 140 and the guide
panel 142 on an upper surface of the liquid crystal panel 110,
the upper cover may be disposed at an upper edge region of
the liquid crystal panel 110 so as to be coupled with the lower
cover 140 and the guide panel 142, thereby resulting in
assembling of the liquid crystal panel 110 and the backlight.
[0050] Although not shown, a plurality of gate lines and a
plurality of data lines are formed on a first substrate 101 in
horizontal and vertical directions to define a plurality of pixel
regions. A thin film transistor (TFT), a switching element, is
formed in each pixel region, and a pixel electrode is formed
on the pixel region. The TFT includes a gate electrode con-
nected to a gate line, a semiconductor layer stacked on the
gate electrode and formed of an amorphous silicon, and
source and drain electrodes formed on the semiconductor
layer and connected to a data line and the pixel electrode.
[0051] A second substrate 102 includes color filters com-
posed of a plurality of sub-color filters implementing red,
green, and blue colors and black matrices demarcating the
sub-color filters from each other and blocking light transmit-
ted through a liquid crystal layer.

[0052] The first substrate 101 and the second substrate 102
configured as described above are attached by a sealant (not
shown) formed in an outer region of an image display region
in a facing manner to constitute a liquid crystal panel, and the
attachment of the first substrate 101 and the second substrate
102 is accomplished by an attachment key (not shown)
formed either on the first substrate 101 or the second substrate
102.

[0053] Although not shown, a first polarization plate and a
second polarization plate are attached to the first substrate
101 and the second substrate 102, respectively, to polarize
light input and output to the liquid crystal panel 110 to imple-
ment an image.

[0054] The light guiding plate 135 is configured to guide
light which is input from the LEDs 134 to the liquid crystal
panel 135 in which light incident to one side surface of the
light guiding plate 135 is transmitted to other side surfaces
after being reflected by upper and lower surfaces thereof, and
then outputted to outside. Here, the light guiding plate 135 is
formed in a rectangular parallelepiped shape and may
include, at its lower surface, patterns or grooves to diffract
incident light.

[0055] The optical sheet 138 is configured to enhance effi-
ciency of light which is output from the light guiding plate
135 and supply the light to the liquid crystal panel 110. The
optical sheet 138 includes a diffraction sheet 138a configured
to diffract light output from the light guiding plate 135, and a
first prism sheet 1385 and a second prism sheet 138¢ config-
ured to condense the light diffracted by the diffraction sheet
138a to supply uniform light to the liquid crystal panel 110.
Here, the diffraction sheet 1384 is prepared as a single sheet,
but the prism sheet is prepared as a first prism sheet 1385 and
a second prism sheet 138¢ both of which are crossed to each
other in directions of X and Y axes so that light may be
refracted in the directions of X and Y axes, thereby enhancing
a straight-propagating property of light.

[0056] As the LEDs 134, red (R), green (G), and blue (B)
LEDs each emitting monochromatic light or LEDs emitting
white light may be used.
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[0057] 1In a case where an LED emitting monochromatic
light is used, monochromatic light LEDs of R, G, and B are
alternatively disposed at predetermined intervals so that the
monochromatic light emitted from the LEDs are mixed with
the white light and then supplied to the liquid crystal panel
110, while in a case where an LED emitting white light is
used, a plurality of LEDs are disposed at predetermined inter-
vals so that white light is provided to the liquid crystal panel.

[0058] Here, the white light LEDs include the blue LED
which emits blue light and the fluorescent substance which
absorbs blue monochromatic light and then emits yellow
light, so that the blue monochromatic light which is output
from the blue LED and the yellow monochromatic light
which is emitted from the fluorescent substance are mixed
with each other and then supplied to the liquid crystal panel
110 as white light. In the drawings, the LEDs are disposed at
a side surface of the light guiding panel 135, but may be
disposed at both sides of the light guiding plate 135.

[0059] The LEDs 134 are mounted on a LED substrate 132
which includes a flexible film. The LED substrate 132 is
configured in such a manner that a mounting surface where
the LEDs are mounted faces a lower side, and is positioned on
a partial region of the light guiding plate 135 and the guide
panel 142. The LEDs 134 are located in a space between the
light guiding plate 135 and the guide panel 142 and provide
light to an incident surface of the light guiding plate 135.

[0060] Although not shown, the LED substrate 132 is con-
nected to an external driving circuit to supply a signal and
power to an LED controller, thereby driving the LEDs 134 by
the input signal. Here, the LED substrate 134 including a
flexible film includes a flexible circuit board attached thereto
which is connected to an external driving circuit. A signal
wiring is formed on an upper and/or a lower surface of the
flexible circuit board so that a signal from the driving circuit
can be input to the LED substrate 132 through the signal
wiring.

[0061] The reflective plate 136, disposed below the light
guiding plate 135, is configured to reflect light which is inci-
dent from the LEDs 134 and propagates toward a lower por-
tion of the light guiding plate 135, and provides the light to the
liquid crystal panel 110. The reflective plate 136 is formed to
have a similar shape to a lower surface of the light guiding
plate 135 and reflects all light reflected from the lower surface
of the light guiding plate 135. Further, as shown in F1G. 3, the
reflective plate 136 may be configured to extend to three side
surfaces except a side surface where the LEDs are disposed,
to reflective light output from the three side surfaces of the
light guiding plate 135. In a case where LEDs 134 are dis-
posed at both sides of the light guiding plate 135, the reflec-
tive plate 136 may be extended to both sides of the light
guiding plate 135.

[0062] Below the reflective plate 136, a heat radiation sheet
152 is disposed. The heat radiation sheet 152 is configured to
discharge heat generated from the LEDs 134 to prevent tem-
perature rise in the liquid crystal display device. As shown in
the drawings, the heat radiation sheet 152 is formed below a
whole surface of the light guiding plate 135 and below the
plurality of LEDs 134 to discharge heat.

[0063] As a lower cover 140 including metal is disposed
below the heat radiation sheet 152 so as to be in contact with
the heat radiation sheet 152, heat generated from the LEDs
134 is transmitted to the lower cover 140 through the heat
radiation sheet 152 and then discharged outside.
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[0064] Thelower cover 140 includes a bottom surface posi-
tioned below the heat radiation sheet 152 and wall surfaces for
fixing side surfaces of the light guiding plate 135 and a rear
surface of the LED substrate 132, and the reflective layer 136,
the light guiding plate 135, the optical sheet 138 and the like
are accommodated therein so that a backlight can be fabri-
cated. Further, an external driving unit (not shown) is dis-
posed outside the lower cover 140 to apply a signal to the
liquid crystal panel 110 and the LEDs 134.

[0065] The guide panel 142 is coupled to the lower cover
140 such that its upper surface encloses an edge of the optical
sheet 138 of the liquid crystal panel 110 and side surfaces of
the lower cover 140. On an upper surface of the guide panel
142, the liquid crystal panel 110 is mounted to be assembled.
Although not shown, an upper cover may cover an outer
region of the liquid crystal panel 110.

[0066] In a small-sized liquid crystal display device con-
figured as above, since the LEDs 134 are mounted on the LED
substrate 132 which includes a plastic film having very low
heat conductivity, and the LED substrate 132 is positioned on
an upper surface of the guide panel 135 and the light guiding
plate 135, the LED substrate 132 contacts the guide panel 135
having good heat conductivity at a minimum area. Thus, heat
generated from the LEDs 134 can hardly be discharged out
through the LED substrate 132.

[0067] However, according to an example embodiment of
the present disclosure, it is possible to discharge out heat
generated from the LEDs 134 by providing a heat radiation
sheet 153 below the backlight. Since the heat radiation sheet
152 contacts the lower cover 140 including a metal at a broad
area, heat generated from the LEDs 134 can be smoothly
discharged out through the lower cover 140.

[0068] Although the heat radiation sheet 152 is formed to
have a similar shape to the light guiding plate 135 in the
drawings, the heat radiation sheet 152 may be determined by
various factors such as a shape of arrangement of LEDs 134,
a material of the lower cover 140, and the like. The reason
why temperature rise in a liquid crystal display device is
prevented by discharging heat is because the heat has a side
effect on various parts of the liquid crystal display device, or
auser may feel unpleasant due to at a temperature rise. Thus,
though it is important to entirely lower a temperature of the
liquid crystal display device, it is also important not only to
remove a local region where a temperature rapidly rises by
spreading heat throughout an entire area of the liquid crystal
display device, or but to lower the temperature at a region
where main parts vulnerable to heat are mounted and a region
where a user frequently contacts (for instance, a portion that
auser’s face contacts during calling). Accordingly, it is pos-
sible to control a conduction path of heat generated from the
LEDs 134 by designing a shape of the heat radiation sheet 152
as required, thereby obtaining a desired effect.

[0069] The heat radiation sheet 152 may include graphite.
The graphite is a material which has a stable hexagonal struc-
ture obtained by sintering carbon at a high temperature
(2,500-3,000° C.) for about two weeks under an air-blocked
condition, which exhibits excellent heat conductivity, heat-
resistance and corrosion-resistance. In general, the graphite
has heat conductivity of 2 times of steel, 15 times of copper,
and %4 times of aluminum.

[0070] Theheat radiation sheet 152 including graphite may
be formed as either an adhesion type or a non-adhesion type.
[0071] Thenon-adhesion type graphite heat radiation sheet
152 is disposed between the reflective plate 136 and the lower
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cover 140 without an adhesive and forcibly pressed therebe-
tween by a mechanical force thus to discharge heat generated
from the LEDs 134.

[0072] As shown in FIG. 5, the adhesion type graphite heat
radiation sheet 152 includes a graphite sheet 1524, a heat-
resistive adhesive 1525 applied to one surface of the graphite
sheet 1524, and an anisotropic film 152¢ attached to the
heat-resistive adhesive 152b.

[0073] A procedure to attach the heat radiation sheet 152 to
the reflective plate 136 and the LEDs 154 will now be
described. When the heat radiation sheet 152 is attached to the
reflective plate 136 and the LEDs 154 with the heat-resistive
adhesive 1525 after removing the anisotropic film 152¢ from
the heat radiation sheet 152, the graphite sheet 152a is rigidly
attached to the reflective plate 136 and the LEDs 154 without
any air gap therebetween by the heat-resistive adhesive 1525
so that heat generated from the LEDs 154 can be smoothly
discharged through the graphite sheet 152a without a loss due
to an air gap, thereby enhancing heat radiation efficiency.
[0074] The heat radiation sheet 152 may include a metal
sheet. As shown in FIG. 6, the metal heat radiation sheet 152
includes a copper sheet 1524 and first and second stainless
steel sheets 152¢ and 152/ formed on upper and lower sur-
faces of the copper sheet 1524, respectively.

[0075] Generally, copper is known as a material having
good heat conductivity, but has a difficulty in maintaining its
shape due to its ductility. However, in an example embodi-
ment of the present disclosure, since the stainless steel sheets
having a good strength are attached to both sides of the copper
sheet having good heat conductivity, it is possible to prevent
the copper sheet 1524 from being bent.

[0076] Here, the copper sheet 1524 may be formed to have
athickness 0f0.03-0.05 mm and the first and second stainless
steel sheets 152¢ and 152/ may be formed to have a thickness
of 0.02-0.04 mm, respectively. Preferably, the copper sheet
152d is formed to have a thickness of 0.04 mm and the first
and second stainless steel sheets 152¢ and 152f are formed to
have a thickness of 0.03 mm, respectively.

[0077] Further, although not shown in the drawings, the
heat radiation sheet 152 may be composed of the copper sheet
1524, and the stainless steel sheet 152¢ formed on upper
surface thereof, and a lower surface of the copper sheet 1524
may be directly attached to the lower cover 140 which
includes stainless steel so that a thickness of the heat radiation
sheet 152 can be minimized.

[0078] FIGS. 7A, 7B, and 7C are views illustrating heat
distributions of a liquid crystal display device measured by a
thermo-graphic camera, respectively; in which FIG. 7A illus-
trates a heat distribution of a related art liquid crystal display
device shownin FIG. 2; FIG. 7B illustrates a heat distribution
of a liquid crystal display device according to an example
embodiment of the present disclosure, to which a graphite
sheet is applied as a heat radiation sheet; and FIG. 7C illus-
trates a heat distribution of a liquid crystal display device
according to an example embodiment of the present disclo-
sure, to which a stainless steel sheet is applied as a heat
radiation sheet.

[0079] First, it can be noted that a region where LEDs are
mounted (a lower portion of the LCD device in the drawings)
has a highest temperature in all types of liquid crystal display
devices and as it becomes distant from the region, tempera-
ture becomes lower, as shown in the drawings.

[0080] Incase of the liquid crystal display device as shown
in FIG. 2, the highest temperature at a region where LEDs are
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mounted was 40.9° C., and as it becomes distant from the
region, temperature becomes lower. Further, in case of an
LCD device according to an example embodiment of the
present disclosure which adopts a graphite heat radiation
sheet, a highest temperature at a region where LEDs are
mounted was 37.05° C., and as it becomes distant from the
region, the temperature becomes lower. Thus, in case of a heat
radiation sheet adopting a graphite heat radiation sheet, the
highest temperature corresponds to 90.5% of that of the
related art liquid crystal display device.

[0081] Further, in case of an LCD device adopting a metal
heat radiation sheet among the LCD devices according to the
present disclosure, the highest temperature at a region where
LEDs are mounted was 35.4° C., and as it becomes distant
from the region, temperature becomes lower. Thus, in case of
an LCD device adopting a metal heat radiation sheet, the
highest temperature corresponds to 86.6° C. of the related art
LCD device.

[0082] As described above in detail, it can be noted that it
was possible to smoothly discharge heat generated from
LEDs by the heat radiation sheet, as the highest temperature
was lower than that of the related art.

[0083] Meanwhile, in the above description, an example
embodiment of the present disclosure is described with a
specific structure, but not limited thereto. For instance, in the
detailed description, it is described as an example that a
small-sized liquid crystal display device, as shown in FIG. 2,
the LED substrate includes a flexible film and disposed on an
upper surface of the light guiding plate and the guide panel,
but not limited thereto and may be applied to a large-sized
liquid crystal display device, as shown in FIG. 1. Though, in
the large-sized liquid crystal display device, as shown in FIG.
1, the LED substrate includes metal and is in contact with the
lower cover and the guide panel so that heat can be smoothly
discharged, but it will be possible to much more enhance the
heat radiation efficiency by providing a heat radiation sheet
on a lower surface of the reflective plate and the LED sub-
strate.

[0084] It will be apparent to those skilled in the art that
various modifications and variations can be made in the liquid
crystal display device of the present invention without depart-
ing from the spirit or scope of the invention Thus, it is
intended that the present invention cover the modifications
and variations of this invention provided they come within the
scope of the appended claims and their equivalents.

What is claimed is:

1. A display device, comprising:

a liquid crystal display (LCD) panel;

alight emitting diode (LED) substrate having a plurality of

LEDs thereon;

a light guiding plate below the LCD panel to guide light

from the LEDs to the LCD panel; and

a heat radiation sheet below the light guiding plate and the

LED substrate to discharge heat generated from the
LEDs.

2. The display device of claim 1, further comprising:

a guide panel for supporting the LCD panel, the light

guiding plate, and the LED substrate; and

a lower cover coupled with the guide panel.

3. The display device of claim 2, wherein a mounting
surface of the LED substrate where the LEDs are mounted
positioned ona partial region of the light guiding plate and the
guide panel, and the LEDs are disposed between the light
guiding plate and the guide panel.
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4. The display device of claim 3, wherein the LED sub-
strate includes a plastic film.

5. The display device of claim 1, wherein the heat radiation
sheet includes graphite.

6. The display device of claim 1, wherein the heat radiation
sheet includes a graphite sheet of graphite and a heat-resistive
adhesive on the graphite sheet.

7. The display device of claim 1, wherein the heat radiation
sheet includes metal.

8. The display device of claim 7, wherein the heat radiation
sheet includes a copper sheet, and first and second stainless
steel sheets respectively attached to upper and lower surfaces
of the copper sheet.

9. The display device of claim 8, wherein a thickness of the
copper sheet is approximately 0.03-0.05 mm, and a thickness
of the first and second stainless steel sheets is approximately
0.02-0.04 mm.

10. The display device of claim 7, wherein the heat radia-
tion sheet includes:

a copper sheet; and

a first stainless steel sheet attached to the copper sheet,

wherein the copper sheet directly contacts the lower cover.

11. The display device of claim 1, wherein a shape of the
heat radiation sheet is determined by an arrangement struc-
ture of the LEDs, an area of the liquid crystal panel, and a
material and thickness of the lower cover.

12. The display device of claim 1, wherein a shape of the
heat radiation sheet is determined by a region where parts
vulnerable to heat are mounted, or a region where a user
frequently contacts.
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