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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority from Korean
Patent Applications No. 10-2010-0035535 filed April 16,
2010 and No. 10-2011-0016471 filed February 24, 2011,
in the Korean Intellectual Property Office, the disclosures
of which are incorporated herein by reference in their
entirety.

BACKGROUND
1. Field

[0002] Apparatuses and methods consistent with the
presentdisclosure relate to adisplay apparatus, a display
module applied therein, and a method for controlling a
temperature of the display module. More specifically, the
present disclosure relates to a display apparatus provid-
ing an edge-type backlight, a display module applied
therein, and a method for controlling a temperature of
the display module.

2. Description of the Related Art

[0003] Recently, the thickness of display apparatuses
has become smaller. As Light Emitting Diode (LED) tech-
nology advances, applications of the LED are expanding.
Particularly, as the LED is used as a backlight of the
display apparatus, the thickness of the display apparatus
can be reduced.

[0004] To reduce the thickness of the display appara-
tus using the LED, an edge-type backlight is used, which
places the LED backlight at the edge of the display.
[0005] However, when an edge-type backlight is
adopted, the temperature of the display increases near
the edges of the screen and decreases near the center
of the screen. As such, when the temperature of the dis-
play is low, a response speed of the display is reduced
and thus it is hard to provide high-quality images. In par-
ticular, when a three dimensional (3D) image is repre-
sented, the frequency for outputting the image to the
screen rises and a higher response speed is required.
[0006] The 3D image includes a left-eye image and a
right-eye image, which are displayed alternately. When
the response speed of the display is low, crosstalk can
occur causing the left-eye image and the right-eye image
to overlap. Thus, a high response speed is desired to
represent the 3D image in order to reduce crosstalk.
[0007] Inaddition, the temperature difference between
the center of the screen and the edge of the screen cre-
ated by using an edge-type backlight may cause other
negative effects. For example, the displayed inputimage
may be distorted, and the display module may become
twisted.

[0008] In addition, the temperature in the area close
to a heating element (a heat emitting element such as,
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for example, a power supply board) which itself produces
heat can be higher than the temperature of the area away
from the heating element in the display module. This tem-
perature difference may also distort the input image and
bend or twist the display module.

SUMMARY

[0009] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Other features of the invention will be
apparent from the dependent claims, and the description
which follows. Exemplary embodiments of the present
disclosure overcome the above disadvantages and other
disadvantages not described above. Also, the present
disclosure is not required to overcome the disadvantages
described above, and an exemplary embodiment of the
present disclosure may not overcome any of the prob-
lems described above.

[0010] In one aspect, the present disclosure provides
a display apparatus including a temperature compensa-
tion unit for compensating for a temperature of a liquid
crystal panel, and a display panel applied therein.
[0011] In one aspect, the present disclosure provides
a method for controlling a temperature of a display mod-
ule. Inone example, the temperature is controlled by con-
trolling power supplied to a heating sheet according to
the temperature detected at the display module.

[0012] According to an aspect of an exemplary em-
bodiment, a display apparatus includes a display module
that displays an input image. The display module in-
cludes a liquid crystal panel that displays an inputimage;
a plurality of optical sheets that emit the light produced
from the backlight unit to the liquid crystal panel; a back-
light unit disposed on a side of the liquid crystal panel,
for producing light; a heating sheet for generating heat
to the liquid crystal panel; and a rear cover for accom-
modating the components of the display module.
[0013] The heating sheet may be disposed in a region
between the liquid crystal panel and the rear cover.
[0014] The heating sheet can be of a sheet type in-
cluding a heating wire therein.

[0015] The optical sheet may include a light guide
plate. The backlight unit may include a plurality of Light
Emitting Diodes (LEDs) disposed in a side of the light
guide plate. The backlight unitmay be an edge type back-
light unit.

[0016] The optical sheet may be disposed in a region
between the liquid crystal panel and the rear cover.
[0017] The display module may further include at least
one heat emitting element which emits heat during use.
The heat emitting elements may include at least one of
a Timing Controller (TCON) board, a power supply unit,
and a main processing board. One or more of these heat
emitting components may be secured to the rear cover.
The heating sheet may be disposed to heat a heated
region which extends over a predetermined portion (or
sub-portion) of the area of the rear cover. In the example
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embodiments, the area which is heated by the heating
sheet in use excludes an area where one (or more) of
the heat emitting elements are provided or mounted. That
is, the heated area which is heated by the heating sheet
suitably excludes an area which receives heatin use from
the other heat emitting components. In the example em-
bodiments, the heating sheet does not heat a second
area which is disposed at or adjacent to at least one of
the TCON board, the power supply unit, and the main
processing board. Thus, the surface area of the display
panel may generally be regarded as having one or more
first portions or regions which are heated in use by de-
vices that emit heat as a by-product of their ordinary func-
tion, such as the power supply board, etc., and one or
more second portions or regions which are heated by the
heating sheet. As a result, a more even temperature dis-
tribution may be achieved in the example embodiments.
[0018] The display module may further include a
TCON board, and the heating sheet may be disposed to
heat a region excluding this liquid crystal driving board.
[0019] The display apparatus may further include a
main control apparatus which is provided separately out-
side the display apparatus and connected to the display
apparatus for controlling the display apparatus.

[0020] The display apparatus may further include a
temperature sensor unit for detecting the temperature of
the display module. The heating level of the display panel,
including particularly the heating provided by the heating
sheet, may be regulated according to the temperature
detected by the temperature sensor unit.

[0021] The temperature sensor unit may be disposed
in a center part of the display module.

[0022] The display apparatus may further include a
power supply unit for supplying power to the heating
sheet. The heating sheet may include a connector con-
nected to the power supply unit, of which one end is con-
nected to a power supply terminal of the power supply
unit and the other end is connected to and earthed by
the rear cover.

[0023] The display apparatus may further include a
power supply unit for supplying power to the heating
sheet. The heating sheet may include a connector con-
nected to the power supply unit, of which one end is con-
nected to a power supply terminal of the power supply
unit, and the other end is connected to and earthed by a
ground terminal of the power supply unit.

[0024] The display apparatus may be a 3D TV.
[0025] According to another aspect of an exemplary
embodiment, a display module includes a liquid crystal
panel that displays an inputimage in a front side; a back-
lightunit disposed on a side below the liquid crystal panel,
that produces light; at least one optical sheet that emits
the light produced from the backlight unit toward a rear
side of the liquid crystal panel; a rear cover for accom-
modating the liquid crystal panel, the at least one optical
sheet, and the backlight unit; and a temperature com-
pensation unit disposed behind the liquid crystal panel,
that compensates for a temperature of the liquid crystal
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panel.

[0026] The temperature compensation unit may in-
clude a heating sheet which produces heat transferred
to the liquid crystal panel by receiving an electrical signal,
and the heating sheet may be disposed in a region be-
tween the liquid crystal panel and the rear cover.
[0027] The at least one optical sheet may include a
lightguide plate. The backlight unitmay include a plurality
of LEDs disposed on a side of the light guide plate.
[0028] The heating sheet may be disposed in a center
part of the rear cover.

[0029] The temperature compensation unit may be a
heat conductive sheet which is attached to a side of the
rear cover for diffusing the heat generated from a heating
element across a surface.

[0030] Theheating elementmay be one ofaliquid crys-
tal driving board for driving the liquid crystal panel, a main
processing board for converting and processing the input
image to display in the liquid crystal panel, and a power
supply board for supplying power to electrical elements
comprising the liquid crystal panel, the backlight unit, the
liquid crystal driving board, and the main processing
board.

[0031] According to yet another aspect of an exempla-
ry embodiment, a display apparatus includes a display
module whichincludes a front cover, a liquid crystal panel
that displays an input image in a front side, a backlight
unit disposed in a side below the liquid crystal panel, that
produces light, at least one optical sheet that emits the
light produced from the backlight toward a rear side of
the liquid crystal panel, a rear cover coupled to the front
cover and which accommodates the liquid crystal panel,
the at least one optical sheet, and the backlight unit, and
a temperature compensation unit disposed behind the
liquid crystal panel, for reducing the difference in tem-
perature distribution of the liquid crystal panel; a liquid
crystal driving board for driving the liquid crystal panel;
a main processing board for converting and processing
the input image to display in the liquid crystal panel; and
a power supply board for supplying power to electrical
elements comprising the liquid crystal panel, the back-
light unit, the liquid crystal driving board, and the main
processing board.

[0032] The temperature compensation unit may in-
clude a heating sheet which produces heat transferred
to the liquid crystal panel by receiving an electrical signal
from the power supply board.

[0033] The heating sheet may be disposed in a center
part of the rear cover.

[0034] At least one of the liquid crystal driving board,
the main processing board, and the power supply board
may be disposed on a rear side of the rear cover, and
the heating sheet may be disposed to transfer heat to a
region of the liquid crystal panel corresponding to aregion
excluding at least one of the liquid crystal driving board,
the main processing board, and the power supply board.
[0035] The display apparatus may further include a
main control apparatus mechanically separated from the
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rear cover. The main control apparatus may accommo-
date at least one of the liquid crystal driving board, the
main processing board, and the power supply board.
[0036] The display apparatus may further include a
temperature sensor unit for detecting the temperature of
the display module; a power supply unit for supplying the
power to the heating sheet; and a power control unit for
regulating the power of the power supply unit according
to the temperature information detected by the temper-
ature sensor unit.

[0037] At least one temperature sensor unit may be
disposed in the center part inside the rear cover.

[0038] The display apparatus may further include a
power supply unit for supplying the power to the heating
sheet, and the heating sheet may include a connector
for connecting to the power supply unit.

[0039] One end of the connector may be connected to
a power supply terminal of the power supply unit, and
the other end of the connector may be connected to and
grounded by the rear cover.

[0040] One end of the connector may be connected to
a power supply terminal of the power supply unit, and
the other end of the connector may be connected to and
grounded by a ground terminal of the power supply unit.
[0041] The temperature compensation unit may be a
heat conductive sheet which is attached to a side of the
rear cover and diffuses the heat generating from the heat-
ing element on a surface.

[0042] The heating element may be at least one of the
liquid crystal driving board, the main processing board,
and the power supply board.

[0043] The heat conductive sheet may be attached to
an outer side of the rear cover. An insulating material
may be interposed between the heating element and the
heat conductive sheet, the insulating material having a
smaller cross section than the heating element and block-
ing the heat generated from the heating element from
transferring to the heat conductive sheet, and only some
of the heat generated from the heating element may be
diffused to the liquid crystal panel through the rear cover
via the heat conductive sheet using the insulating mate-
rial. In one aspect, the heat conductive sheet is attached
to an outer side of the rear cover, an insulating material
is disposed between the heating element and the heat
conductive sheet; wherein the insulating material has a
cross section smaller than a cross section of the heating
element, and prevents heat generated by the heating el-
ement from being transferred to the heat conductive
sheet, and wherein the insulating material allows a por-
tion of the heat generated by the heating element to be
diffused to the liquid crystal panel through the rear cover
via the heat conductive sheet.

[0044] Aheatconductorhaving a smaller cross section
than the heating element and transferring the heat gen-
erated from the heating element to the heat conductive
sheet may be disposed side by side with the insulating
material. In one aspect, aheat conductorhaving asmaller
cross section than a cross section of the heating element,
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and which transfers heat generated by the heating ele-
ment to the heat conductive sheet, is disposed at a dis-
tance from the heating element that is equal to a distance
between the heating element and the insulating material.
[0045] According to still another aspect of an exem-
plary embodiment, a method for controlling a tempera-
ture of a display module in a display apparatus which
includes the display module including a heating unit, in-
cludes detecting the temperature of the display module;
and controlling power supplied to the heating unit to par-
tially heat a liquid crystal panel according to the detected
temperature. The heating unit may provide supplemental
heat over one or more predetermined regions of the liquid
crystal panel. The heated region may exclude regions
which are heated by electrical components of the display
module which emit heat as a byproduct of their main func-
tion.

[0046] The controlling operation may control the power
supplied to a heating sheet to maintain the temperature
of the display module in a particular temperature range
by gradually decreasing the power with time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] The above and/or other aspects of the present
disclosure will become more apparent by describing cer-
tain exemplary embodiments of the present disclosure
with reference to the accompanying drawings, in which:
[0048] FIGS. 1A and 1B are diagrams of a display ap-
paratus according to an exemplary embodiment;
[0049] FIGS. 1C and 1D are diagrams of a display ap-
paratus including an external main control apparatus ac-
cording to an exemplary embodiment;

[0050] FIG. 2 is a block diagram of a display module
according to an exemplary embodiment;

[0051] FIG. 3 is a diagram of the display module ac-
cording to an exemplary embodiment;

[0052] FIG.4isadiagram of a shape of aheating sheet
according to an exemplary embodiment;

[0053] FIG.5Ais adiagram of the shape of the heating
sheet including a temperature sensor unit according to
another exemplary embodiment;

[0054] FIGS. 5B and 5C are graphs of power control
supplied to the heating sheet according to another ex-
emplary embodiment;

[0055] FIG. 6A is adiagram of the heating sheet when
a liquid crystal driving board is mounted to the display
module according to an exemplary embodiment;

[0056] FIG. 6B is a diagram of the heating sheet when
amain processing board and a liquid crystal driving board
are mounted to the display module according to an ex-
emplary embodiment;

[0057] FIG. 6C is a diagram of the heating sheet when
a liquid crystal driving board and a power supply unit are
mounted to the display module according to an exem-
plary embodiment;

[0058] FIG. 7Ais a diagram of two connection lines of
the heating sheet when the heating sheet is grounded
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by a power supply unit according to an exemplary em-
bodiment;

[0059] FIG. 7B is a diagram of one connection line of
the heating sheet when the heating sheet is grounded
by a rear cover according to an exemplary embodiment;
[0060] FIG.8Aisadiagram of screen temperature dis-
tribution of the display apparatus without the heating
sheet;

[0061] FIG. 8B is adiagram of screen temperature dis-
tribution of the display apparatus with the heating sheet;
[0062] FIG. 9is a sectional view of the display module
including the heating sheet according to another exem-
plary embodiment;

[0063] FIG. 10 is a rear view of the display module
including the heating sheet according to another exem-
plary embodiment;

[0064] FIG. 11 is a side view of the display apparatus
including the heating sheet according to another exem-
plary embodiment;

[0065] FIG. 12 is a diagram of the display module in-
cluding a heat conductive sheet according to an exem-
plary embodiment;

[0066] FIG. 13 is a diagram of another display module
including a heat conductive sheet according to an exem-
plary embodiment; and

[0067] FIG. 14is aflowchart of a method for controlling
the temperature of the display module according to an
exemplary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0068] Exemplary embodiments of the present disclo-
sure are described in greater detail below with reference
to the accompanying drawings.

[0069] In the following description, like drawing refer-
ence numerals are used for the like elements, even in
different drawings. The matters defined in the descrip-
tion, such as detailed construction and elements, are pro-
vided to assist in a comprehensive understanding of the
invention. However, the present disclosure can be prac-
ticed without those specifically defined matters. Also,
well-known functions or constructions are not described
in detail since they would obscure the invention with un-
necessary detail.

[0070] FIGS. 1A and 1B depict a display apparatus
according to an exemplary embodiment. The display ap-
paratus is suitably an image display apparatus. The dis-
play apparatus may display an image on a 2D display
area. The displayed images may be 2D images and/or
3D images. As shown in FIG. 1A, in one example em-
bodiment the display apparatus 100 includes an image
inputunit 110, a main processing board 120, a liquid crys-
tal driving board 130, and a display module 140.
[0071] Theimage inputunit 110 receives animage sig-
nal from an external source. In more detail, the image
input unit 110 can be a tuner for receiving broadcast sig-
nals, and an A/V interface for receiving cable broadcasts,
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analog image signals, or digital image signals.

[0072] The main processing board 120 controls oper-
ations of the display apparatus 100. The main processing
board 120 processes the image input through the image
input unit 110, and outputs the processed image to the
liquid crystal driving board 130.

[0073] The liquid crystal driving board 130 controls a
display timing of the display module 140 according to the
input image signal. In detail, the liquid crystal driving
board 130 generates a driving signal of the display mod-
ule 140 based on the input image signal, and provides
the driving signal to the display module 140 at the proper
timing.

[0074] In particular, the liquid crystal driving board 130
is called a Timing controller (TCON) board. A connector
linked to a power supply unit, connectors linked to a liquid
crystal panel of the display module 140, and a timing
controller integrated circuit (IC) for driving the liquid crys-
tal panel are mounted on the liquid crystal driving board
130.

[0075] The display module 140 displays the input im-
age signal under control of the liquid crystal driving board
130. The display module 140 includes the liquid crystal
panel and various optical sheets. The display module
140 includes an edge-type backlight. Herein, the edge-
type backlight emits light from the side of the display and
thus provides the backlight. The display module 140 will
be described further with reference to FIG. 2. The display
module 140 can employ a Liquid Crystal Display (LCD)
module.

[0076] FIG. 1B depicts the exterior of the display ap-
paratus 100 of FIG. 1A. In this example, the main
processing board 120 is provided internally within a main
housing of the display apparatus 100. The display appa-
ratus 100 of FIG. 1A does notrequire a separate external
device, as shown in FIG. 1B.

[0077] FIGS. 1C and 1D illustrate a display apparatus
including an external main control apparatus 150 accord-
ing to an exemplary embodiment. The display apparatus
100 of FIG. 1C is similar to that of FIG. 1A, whereas the
image input unit 110 and the main processing board 120
belong to the external main control apparatus 150. The
display unit 160 includes the liquid crystal driving board
130 and the display module 140. The main control ap-
paratus 150 and the display unit 160 are connected by
a cable, or wirelessly communicate with each other.
[0078] As such, when the image input unit 110 and the
main processing board 120 belong to the external main
control apparatus 150, the display components of the
display unit 160 are reduced to thus decrease the thick-
ness of the display unit 160. Accordingly, athinner display
apparatus 100 can be implemented. In addition to the
image input unit 110 and the main processing board 120,
the external main control apparatus 150 can further in-
clude a power supply board (not shown).

[0079] FIG. 1D depicts the exterior of the display ap-
paratus 100 of FIG. 1C. The display apparatus 100 of
FIG. 1C separates the external main control apparatus
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150 and the display unit 160 as shown in FIG. 1D. Hence,
the display unit 160 can achieve a smaller thickness.
[0080] In the example embodiments, the display ap-
paratus 1 suitably includes an edge-type backlight, which
helps to reduce thickness. To further reduce the thick-
ness of the display apparatus 100, an edge-type back-
light and the external main control apparatus 150 can be
employed together. In this case, the component for emit-
ting the heat inside the display apparatus 100 can be
reduced. That s, the display unit 160 of Figures 1C & 1D
includes fewer components which emit heat in use, com-
pared with the display unit of Figures 1A & 1B. Thus, the
temperature inside the display apparatus 100 is lowered.
It has been noticed that lower temperatures within the
display apparatus 100 may cause crosstalk.

[0081] Herein, crosstalk overlaps images because of
the low response speed of the display. Especially, when
a 3D image is displayed, a problem occurs when the left-
eye image and the right-eye image are overlapped. As
the temperature is low, the response speed of the display
is reduced. Hence, the lower temperature aggravates the
crosstalk of the display.

[0082] When the edge-type backlight is provided, typ-
ically the temperature of the center region of the display
module 140 is lower than the temperature of the edges.
As a result, the display module 140 is subject to thermal
deformation such as warpage or distortion. In addition,
the elements that produce heat in use (for example, the
power supply board, the liquid crystal driving board, the
main processing board, etc.) of the display module 140
cause its ambient temperature to increase relative to the
surrounding areas, which also causes thermal deforma-
tion such as warpage or distortion.

[0083] Thus,toincrease the temperature and to dimin-
ish the temperature difference of the display module 140,
the display module 140 of the display apparatus 100 in-
cludes atemperature compensation unit 144, which shall
be described in detail by referring to FIG. 2. FIG. 2 is a
block diagram of the display module 140 according to an
exemplary embodiment.

[0084] As shown in FIG. 2, the display module 140
includes a backlight unit 141, at least one optical sheet
142, aliquid display panel 143, and the temperature com-
pensation unit 144.

[0085] The backlight unit 141 produces the backlight
to the liquid crystal panel 143 through the at least one
optical sheet 142. The backlight unit 141 can be an edge-
type backlight unit disposed on two sides facing each
other in a light guide plate. A light source of the edge-
type backlight employs a point light source, more specif-
ically, a LED light source. Yet, note that the backlight unit
141 does not limit the type of the light source.

[0086] The at least one optical sheet 142 emits the
light produced by the backlight unit 141 to the liquid dis-
play panel 143. The at least one optical sheet 142 in-
cludes at least one of a prism sheet, a diffuser sheet, a
light guide plate, and a reflection sheet. The prism sheet,
the diffuser sheet, the light guide plate, and the reflection
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sheet will be described with reference to FIG. 3.

[0087] The liquid crystal panel 143 visualizes and dis-
plays the image signal in the screen by regulating light
transmittance in the backlight unit 141. More specifically,
the liquid crystal panel 143 includes two substrates with
electrodes facing each other, and a liquid crystal material
isinjected between the two substrates. Herein, when volt-
age is applied to the two substrates, an electric field is
generated to move molecules of the liquid crystal material
injected between the two substrates. Thus, the liquid
crystal panel 143 regulates the light transmittance. The
liquid crystal panel 143 can control the light transmittance
base on the input image signal and thus displays the
image.

[0088] The temperature compensation unit 144 com-
pensates for the temperature of the liquid crystal panel
143 by providing heat to the liquid crystal panel 143. In
detail, the temperature compensation unit 144 can be
implemented using a heating sheet which rapidly increas-
es the temperature of the liquid crystal panel 143 by re-
ceiving an electric signal and generating the heat trans-
ferred to the liquid crystal panel 143.

[0089] The heating sheet can reduce the temperature
difference between different regions of the display mod-
ule by partially heating a particular region of the display
module. The heating sheet can reduce the temperature
difference by raising the temperature in the center of the
display module 140 or in the region away from the heating
element, where the temperatureis low in the display mod-
ule 140.

[0090] Thetemperature compensation unit 144 can be
implemented using a heat conductive sheet which diffus-
es the heat produced by the heating element (for exam-
ple, the backlight unit and the power supply board) of the
display module 140 across the surface.

[0091] The temperature compensation unit 144, which
includes the heating sheet, is explained by referring to
FIGS. 3 through 11, and the temperature compensation
unit 144, which includes the heat conductive sheet, is
explained by referring to FIGS. 12 and 13.

[0092] FIG. 3 depicts the display module 140 accord-
ing to an exemplary embodiment. The display module
140 includes a liquid crystal panel 210, a plurality of op-
tical sheets 220, a heating sheet 230, a backlight unit
240, and a housing 250, as shown in FIG. 3. In this case,
the housing 250 includes a rear cover. The housing 250
may also include a front cover (not shown) which may
be coupled to the rear cover. The other components of
the display module 140 are suitably accommodated with-
in the housing 250.

[0093] The liquid crystal panel 210 visualizes and dis-
plays the image signal in a screen by regulating the trans-
mittance of light produced by the backlight unit 240.
[0094] The optical sheets 220 emit the light produced
by the backlight unit 240 toward the liquid crystal panel
210. In this example, the optical sheets 220 include a
plurality of prism sheets 221 and 223, a diffuser sheet
225, a light guide plate 227, and a reflection sheet 229
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as shown in FIG. 3.

[0095] The prism sheets 221 and 223 apply various
optical effects to the backlight unit 240. For instance, the
prism sheets 221 and 223 may include a high-brightness
prism sheet, which concentrates a polarization direction
of the backlight in a specific direction.

[0096] The diffuser sheet 225 diffuses the backlight to
ensure a wide viewing angel of the screen. The diffuser
sheet 225 may concentrate the light toward a relatively
dark area. Thus, the diffuser sheet 225 serves to uni-
formly disperse the backlight. The diffuser sheet 225 may
be implemented using a lenticular lens sheet which ar-
ranges a plurality of cylindrical lenses in row.

[0097] The light guide plate 227 forms a surface light
source by diffusely reflecting an incident light from the
side. The light guide plate 227 uniformly scatters the side
light to emit the light of the uniform brightness to the liquid
display panel 210. In more detail, the light guide plate
227 is printed or formed with a geometric pattern for dif-
fusely reflecting the incident light in the bottom, so as to
reflect the incident light with the uniform brightness.
[0098] The reflection sheet 229 reflects the light to di-
rect the backlight to the liquid crystal panel 210.

[0099] As such, the optical sheet 220 regulates the di-
rection of the light produced by the backlight unit 240,
scatters and polarizes the light, and thus emits the back-
light to the liquid crystal panel 210. The structure of the
optical sheets 220 of FIG. 3 is merely exemplary. It is
appreciated that various optical sheets of different types
can be employed.

[0100] The heating sheet 230 transfers heat to the lig-
uid crystal panel 210 to increase the temperature. The
heating sheet 230 suitably includes a heating wire for
generating the heat. In this example, the heating sheet
230 produces the heat by supplying the power to the
heating wire.

[0101] The heating sheet 230 may be disposed be-
tween the liquid crystal panel 210 and the rear cover 250
(specifically, between the reflection sheet 229 and the
rear cover 250) as shown in FIG. 3, by way of example.
The heating sheet 230 can be disposed on the rear cover
250. The heating sheet 230 can also be united with the
reflection sheet 229.

[0102] The heating sheet 230 is in the form of a sheet
including the heating wire therein. As the heating sheet
230 is in the form of a sheet, the heating sheet 230 can
be disposed to form one layer similar to the optical sheet
220. By virtue of the sheet type, the fabrication of the
heating sheet 230 can be simplified.

[0103] Meanwhile, when the display apparatus 100 in-
cludes the main processing board 120 and the liquid crys-
tal driving board 130 as shown in FIG. 1A, the heating
sheet 230 is arranged to heat the region excluding one
or more other heat-emitting elements, such as the main
processing board 120 and the liquid crystal driving board
130, which shall be described by referring to FIG. 6B.
[0104] When the display apparatus 100 includes the
liquid crystal driving board 130 alone as shown in FIG.
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1C, the heating sheet 230 is arranged to heat the region
excluding the liquid crystal driving board 130, which shall
be described by referring to FIG. 6A.

[0105] Assuch, the heating sheet 230 can be disposed
to heat the other region excluding the heating elements
in the liquid crystal panel 210. Thus, the display appara-
tus 100 can evenly arrange the temperature of the liquid
crystal panel 210.

[0106] The heating sheet 230 may include a temper-
ature sensor unit for detecting the temperature of the
display module 140, and can adjust the heating level ac-
cording to the temperature detected by the temperature
sensor unit, which shall be further explained by referring
to FIG. 5A.

[0107] The heating sheet 230 may be grounded by
connecting one end of the heating wire to the power sup-
ply unit and the other end of the heating wire to the rear
cover 250, which will be explained in detail by referring
to FIGS. 6A and 7B.

[0108] Inthe heating sheet 230, one end of the heating
wire may be connected to a power supply terminal of the
power supply unit and the other end of the heating wire
may be connected to a ground terminal of the power sup-
ply unit, which will be explained in detail by referring to
FIGS. 4 and 7A.

[0109] As described above, the heating sheet 230 in-
creases the temperature of the liquid crystal panel 210
by producing the heat. The heat is produced over a de-
sired region, which corresponds to a region covered by
the heating sheet 230.

[0110] The backlight unit 240 emits the light into the
light guide plate 227 from the side of the light guide plate
227.AsshowninFIG. 3, the backlightunit240is disposed
on both sides of the light guide plate 227, and face each
other. The light emitted by the backlight unit 240 from the
sides of the light guide plate 227 is referred to as edge-
type backlight. The light source of the edge-type backlight
employs the point light source, more specifically, a LED
light source. Yet, the backlight unit 240 does not limit the
type of the light source.

[0111] The rear cover 250 accommodates the compo-
nents of the display module 140. The shape or the size
of the rear cover 250 is not limited, and any structure for
accommodating the components of the display module
140 can be adopted.

[0112] Such a display module 140 is heated by the
heating sheet 230 and thus its temperature rapidly in-
creases. Thus, the display module 140 can reduce cross-
talk between a left-eye image and a right-eye image of
a 3D image.

[0113] Hereafter, various shapes of the heating sheet
230 are illustrated by referring to FIGS. 4 through 7B.
[0114] FIG. 4 depicts the shape of the heating sheet
230 according to an exemplary embodiment. The heating
sheet 230 is in the form of the sheet and includes the
heating wire 235 therein as shown in FIG. 4. The heating
wire 235 is disposed all over the display module 140.
Hence, the heating sheet 230 heats the whole display
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module 140.

[0115] The heating sheet 230 is connected to the pow-
er supply unit 300 which supplies power to the heating
sheet 230. In more detail, one end of the heating wire
235 is connected to the power supply terminal (i.e., the
(+) electrode) of the power supply unit 300 and the other
end is connected to the ground terminal (i.e., the (-) elec-
trode) of the power supply unit 300. Accordingly, the heat-
ing sheet 230 receives the power from the power supply
unit 300 and produces the heat.

[0116] FIG. 5A depicts the shape of the heating sheet
230 including a temperature sensor unit 400 according
to another exemplary embodiment. The temperature
sensor unit 400 of FIG. 5A is disposed in the center of
the screen to detect the temperature in the center of the
screen. The temperature sensor unit 400 is disposed in
the center of the screen by way of example. The temper-
ature sensor unit 400 can be disposed in another region
of the display module to detect the temperature. Also,
the temperature sensor unit 400 can be disposed in a
plurality of regions to detect the temperature.

[0117] The temperature sensor unit 400 sends the de-
tected temperature information to a power control unit
410. The power control unit 410 adjusts the power supply
of the power supply unit 420 according to the detected
temperature information. For example, the power control
unit 410 increases the power when the detected temper-
ature falls below a specific temperature, and decreases
the power when the detected temperature exceeds the
specific temperature.

[0118] According to the temperature detected by the
temperature sensor unit 400, the heating sheet 230 can
regulate the heating level.

[0119] FIG. 5B is a graph of the heating level control
by changing the amount of the supplied power. Since the
power control unit 410 controls the power supply unit420
toreduce the power consumption with time after the heat-
ing as shown in FIG. 5B, the heating sheet 230 maintains
the temperature of the display module 140 at a particular
temperature. Herein, the particular temperature can
range from 30 degrees to 40 degrees Celsius. Approxi-
mately 33 degrees Celsius is optimal. As the temperature
rises, the crosstalk of the display decreases, until the
temperature reaches 33°C. As the temperature rises over
33°C, the occurrence of the crosstalk does not further
decrease. That is, about 33°C is the saturation temper-
ature of the crosstalk. Accordingly, the power control unit
410 controls the temperature to keep the temperature of
the display module 140 near 33°C. Here, the particular
temperature is, but not limited to, 33°C based on exper-
iment by way of example. Naturally, the particular tem-
perature can be any saturation temperature at which the
crosstalk does not further reduce under the environmen-
tal condition of the display.

[0120] FIG. 5C is a graph illustrating controlling the
heating level by changing a duty ratio of the supplied
power. Since the power control unit410 controls the pow-
er supply unit 420 to decrease the power duty ratio with
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time after the heating as shown in FIG. 5C, the heating
sheet 230 maintains the temperature of the display mod-
ule 140 at a particular temperature.

[0121] Meanwhile, the rear cover 250 includes at least
one of the liquid crystal driving board, the power supply
board, and the main processing board, which are secured
to the rear cover 250. The heating sheet 230 is disposed
to heat the region excluding at least one of the liquid
crystal driving board, the power supply board, and the
main processing board, which shall be described with
reference to FIGS. 6A, 6B and 6C.

[0122] FIG. 6A depicts the shape of the heating sheet
230 when the liquid crystal driving board 130 is mounted
to the rear cover 250 of the display module 140 according
to an exemplary embodiment. In FIG. 6A, the liquid crys-
tal driving board 130 is mounted to the rear cover 250 of
the display module 140, and the heating sheet 230 and
the liquid crystal driving board 130 are superimposed.
[0123] When the liquid crystal driving board 130 is
mounted to the display module 140, the heating wire 235
is not disposed in the region of the liquid crystal driving
board 130 as shown in FIG. 6A. Since the liquid crystal
driving board 130 generates the heat by itself, there is
no need to arrange the separate heating wire 235.
[0124] In FIG. 6A, while one end of the heating wire
235 is connected to the power supply unit (not shown)
via the liquid crystal driving board 130, the other end 510
of the heating wire 235 is grounded by the rear cover 250.
[0125] FIG. 6B depicts the shape of the heating sheet
230 when the liquid crystal driving board 130 and the
main processing board 120 are mounted to the rear cover
250 of the display module 140 according to an exemplary
embodiment. In FIG. 6B, the liquid crystal driving board
130 and the main processing board 120 are mounted to
the rear cover 250 of the display module 140, and the
heating sheet 230, the liquid crystal driving board 130,
and the main processing board 120 are superimposed.
[0126] When the liquid crystal driving board 130 and
the main processing board 120 are mounted to the dis-
play module 140, the heating wire 235 is not disposed in
the regions of the liquid crystal driving board 130 and the
main processing board 120 as shown in FIG. 6B. Since
the liquid crystal driving board 130 and the main process-
ing board 120 produce the heat by themselves, there is
no need to arrange the separate heating wire 235.
[0127] FIG. 6C depicts the shape of the heating sheet
when the liquid crystal driving board 130 and the power
supply unit 500 are mounted to the rear cover 250 of the
display module 140 according to an exemplary embodi-
ment. In FIG. 6C, the liquid crystal driving board 130 and
the power supply unit 500 are mounted to the rear cover
250 of the display module 140, and the heating sheet
230, the liquid crystal driving board 130, and the power
supply unit 500 are superimposed.

[0128] When the liquid crystal driving board 130 and
the power supply unit 500 are mounted to the display
module 140, the heating wire 235 is not disposed in the
regions of the liquid crystal driving board 130 and the
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power supply unit 500 as shown in FIG. 6C. Since the
liquid crystal driving board 130 and the power supply unit
500 generate the heat by themselves, there is no need
to arrange the separate heating wire 235.

[0129] While only the liquid crystal driving board 130,
the main processing board 120, and the power supply
unit 500 are illustrated in FIGS. 6A, 6B and 6C, other
components for generating heat can be employed. That
is, the heating wire 235 of the heating sheet 230 is dis-
posed in the part not including the component producing
the heat by itself. Thus, the display module 140 can en-
hance the uniformity of the temperature all over the
screen.

[0130] FIG. 7A depicts two connectors of the heating
sheet 230 when the heating sheet 230 is grounded by
the power supply unit 300 according to an exemplary
embodiment, which is explained together with FIG. 4.
[0131] In the heating sheet 230, two connectors 610
and 620 connected to the heating wire 235 are linked to
the power supply unit 300 as shown in FIG. 7A. That is,
the (+) connector 610 is connected to the power supply
terminal of the power supply unit 300, and the (-) con-
nector 620 is connected to the ground terminal of the
power supply unit 300.

[0132] Assuch, the heating sheet 230 can be connect-
ed to the power supply unit 300 through the two connec-
tors.

[0133] FIG. 7B depicts one connector 610 of the heat-
ing sheet 230 when the heating sheet 230 is earthed by
the rear cover 250 according to an exemplary embodi-
ment of the invention, which is explained together with
FIG. 6A.

[0134] As shown in FIG. 7B, the single connector 610
connected to the heating wire 235 in the heating sheet
230 is connected to the power supply unit (not shown)
via the liquid crystal driving board 130. The other end
610 of the heating wire 235 is grounded by the rear cover
250.

[0135] Since the single connector 610 comes from the
heating sheet 230 through the rear cover 250 as shown
in FIG. 7B, the circuit structure of the display apparatus
100 can be further simplified.

[0136] While the other end of the heating wire 235 is
connected to and grounded by the rear cover 250 in this
exemplary embodiment, the other end of the heating wire
235 can be connected to any part which can be grounded
in the display module 140.

[0137] So far, the various shapes of the heating sheet
230 have been illustrated. By virtue of the heating sheet
230, the display module 140 can rapidly attain the satu-
ration temperature for the crosstalk reduction.

[0138] Measurements of the temperature distribution
of the display screen of the edge-type 3D TV before and
after the arrangement of the heating sheet 230 will be
explained with reference to FIGS. 8A and 8B. FIG. 8A
depicts the screen temperature distribution of the display
apparatus without the heating sheet 230. When the heat-
ing sheet 230 is not equipped, the temperature in the
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center of the screen is approximately 30°C to 31 °C as
shown in FIG. 8A.

[0139] FIG. 8B depicts the screen temperature distri-
bution of the display apparatus with the heating sheet
230. When the heating sheet 230 is equipped, the tem-
perature in the center of the screen rises to approximately
33°C - 34°C as shown in FIG. 8B.

[0140] As above, since the heating sheet 230 is dis-
posed in the display module 140 to raise the temperature
of the display module 140, the occurrence of the crosstalk
can be reduced.

[0141] In this exemplary embodiment, the heating
sheet can be implemented using, but not limited to, the
sheet including the heating wire. Hereafter, the heating
sheet of a surface heating element type formed of one
of graphite, nichrome wire, and metal thin film is ex-
plained by referring to FIGS. 9, 10, and 11.

[0142] FIG. 9is a sectional view of the display module
140including the heating sheet 970 of the surface heating
element type according to an exemplary embodiment.
The display module 140 includes a liquid crystal panel
910, a diffuser sheet 920, a light guide plate 930, a re-
flection plate 940, a backlight unit 950, a rear cover 960,
and a heating sheet 970 as shown in FIG. 9.

[0143] The rear cover 960 accommodates the liquid
crystal panel 910, the diffuser sheet 920, the light guide
plate 930, the reflection plate 940, the backlight unit 950,
and the heating sheet 970.

[0144] The liquid crystal panel 910, the diffuser sheet
920, the light guide plate 930, and the reflection plate
940 are arranged in orderin the rear cover 960. The liquid
crystal panel 910, the diffuser sheet 920, the light guide
plate 930, and the reflection plate 940 have been ex-
plained in FIG. 3.

[0145] The backlightunit 950 provides light to the liquid
crystal panel 910 by emitting the light to the light guide
plate 930. The backlight unit 950 is of the edge type which
is disposed in the side of the liquid crystal panel 910 for
providing the backlight.

[0146] The heating sheet 970 is attached to the rear
cover 960 and provides heat to the liquid crystal panel
910. More specifically, the heating sheet 970 is attached
to the center part of one side of the rear cover 970 and
provides the heat to the center part of the liquid crystal
panel 910. Since the backlight unit 950 is positioned in
the side of the liquid crystal panel 910, the temperature
of the side of the liquid crystal panel 910 is higher than
that of the center part. Hence, by placing the heating
sheet 960 in the center part of the rear cover 960 and
providing the heat to the center part of the liquid crystal
panel 910, the temperature difference between the re-
gions of the liquid crystal panel 910 is reduced.

[0147] Herein, the heating sheet 970 is the surface-
type heat source which produces the heat by applying
currents. The heating sheet 970 can be rectangular sim-
ilar to the rear cover 960 as shown in FIG. 10. The size
of the heating sheet 970 can be, for example, 400mm in
length and 200mm in width. The heating sheet 970 can
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be formed of one of the graphite, the nichrome wire, and
the metal thin film. While the shape, size, and material
of the surface heating element 970 are just exemplary,
the surface heating element 970 can be implemented in
different shapes and sizes with different materials.
[0148] A powersupply board (not shown) for supplying
the power to the display module 140 is equipped outside
the display module 140 which accommodates the display
components including the liquid crystal panel 910, the
optical sheets 920, 930 and 940, and the backlight unit
950. For example, the power supply board can be dis-
posed in a supporting apparatus 170 outside the display
module 140 as shown in FIG. 11. The power supply board
can be disposed in the external main control apparatus
150 outside the display module 140 as shownin FIG. 1D.
[0149] As stated above, by providing the heat to the
center part of the liquid crystal panel 910 using the heat-
ing sheet 970, the uniform temperature can be attained
across the liquid crystal panel 910. Thus, the warpage
or the distortion caused by the temperature difference of
the liquid crystal panel 910 can be avoided.

[0150] While the heating sheet 970 of the surface heat-
ing element type is disposed in the center part of the rear
cover 960 in this exemplary embodiment, the heating
sheet 970 can be disposed in other regions of the rela-
tively low temperature. For example, the heating sheet
970 of the surface heating element type can be disposed
away from the heating element such as power supply
board, main processing board, and liquid crystal driving
board.

[0151] Hereafter, the temperature compensation unit
144 which is the heat conductive sheet is described by
referring to FIGS. 12 and 13.

[0152] FIG. 12 depicts the display apparatus 100 in-
cluding a heat conductive sheet 1250 according to an
exemplary embodiment. The display apparatus 100 of
FIG. 12includes an external casing 1210, a power supply
board 1220, a speaker 1230, a display module 1240, and
a conductive sheet 1250.

[0153] The external casing 1210 accommodates and
protects the display module 140 and the components of
the display apparatus 100.

[0154] The power supply board 1220 is disposed in
the external casing 1210 and supplies the power to drive
the components of the display module 140.

[0155] The speaker 1230 is disposed in the external
casing 1210 and outputs an audio signal processed by
an audio signal processor (not shown).

[0156] The display module 1240 outputs the light emit-
ted from the backlight unit, and includes a liquid crystal
panel, a plurality of optical sheets, a backlight unit, and
arear cover. The backlight unit of the display module 140
is of the edge type which is disposed in the side of the
liquid crystal panel to provide the backlight.

[0157] The powersupply board 1220 supplies the pow-
er to the display module 1240 and generates heat. Ac-
cordingly, the temperature of the liquid crystal panel
around the power supply board 1220 increases, the tem-
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perature in the particular region of the liquid crystal panel
alsoincreases, and thus the liquid crystal panel is subject
to warpage or image distortion.

[0158] To address this problem, the heat conductive
sheet 1250 is interposed between the power supply
board 1220 and the display module 1240 and evenly con-
ducts the heat generated from the power supply board
1220 over the liquid crystal panel.

[0159] In further detail, the heat conductive sheet
1250, which is attached to one side of the rear cover as
shown in FIG. 12, evenly conducts the heat generated
from the power supply board 1220 all over the display
module 1240. In so doing, the heat conductive sheet 1250
can be a graphite sheet formed of graphite which is a
high heat conductive material.

[0160] The heat conductive sheet 1250 can be at-
tached to the center part of one side of the display module
1240, more specifically, of the rear cover. When the back-
light unit is an edge type backlight unit, there is no need
to conduct the heat in the edges of the sash thanks to
the heat generated by the backlight unit.

[0161] FIG. 13 depicts another display apparatus 100
including the heat conductive sheet 1250 according to
an exemplary embodiment. The display apparatus 100
of FIG. 13 further includes an insulating material 1260
and a heat conductor 1270 in addition to the components
of the display apparatus 100 of FIG. 12.

[0162] The external casing 1210, the power supply
board 1220, the speaker 1230, the display panel 1240,
and the heat conductive sheet 1250 of the display appa-
ratus 100 of FIG. 13 have been described by referring to
FIG. 12.

[0163] Theinsulating material 1260 is disposed on the
conductive sheet 1250. The insulating material 1260,
which is interposed between the part which generates
much heat in the power supply board 1220, and the heat
conductive sheet 1250, blocks the heat transfer from the
power supply board 1220. The insulating material 1260
can completely block the heat generated from the power
supply board 1220 and minimize the heat transfer.
[0164] This is because the power supply board 1220
generates the same heat in the particular region, rather
than generating the same heat all over the display appa-
ratus 100. Hence, the insulating material 1260, which is
interposed between the part which generates much heat
in the power supply board 1220, and the heat conductive
sheet 1250, minimizes the heat transferred from the pow-
er supply board 1220 directly toward the display module
1240.

[0165] The heat conductor 1270 is disposed at or ad-
jacent (e.g. in one side of) the insulating material 1260
asshowninFIG. 13. More specifically, the heat conductor
1270 is interposed between the region excluding the in-
sulating material 1260 in the power supply board 1220,
and the heat conductive sheet 1250, and transfers the
heat generated from the power supply board 1220 to the
heat conductive sheet 1250. At this time, the heat con-
ductive 1270 can be formed of a silicon-based material.
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[0166] Inthe exemplary embodiments, the warpage or
the distortion of the liquid crystal panel can be prevented
by removing the temperature imbalance caused by the
heat generated from the power supply board 1220.
[0167] Whilethe heatgenerated fromthe power supply
board is conducted across the display module 1240 by
way of example, the heat generated from the other heat-
ing element can be conducted all over the display module
1240. For example, between the heating element such
as liquid crystal driving board and main processing board
and the liquid crystal panel, the heat generated from the
heating element can be conducted across the display
module 1240.

[0168] Now, a method for controlling the temperature
of the display module 140 of the display apparatus 100
including the display module 140 including the heating
sheet is explained by referring to FIG. 14.

[0169] The display apparatus 100 detects the temper-
ature of the display module 140 (S1410). The display
apparatus 100 can detect the temperature of the display
module 140 using at least one temperature sensor 400
disposed in at least one specific region of the display
module 140.

[0170] According to the detected temperature, the dis-
play apparatus 100 controls the power supplied to the
heating unit 230 so as to heat the liquid crystal panel 210
(S1420). In more detail, when the temperature detected
in the specific region is lower than a certain temperature,
the display module 140 generates heat by increasing the
power. When the temperature detected in the other par-
ticular region is greater than a first temperature, the dis-
play module 140 can reduce the amount of heat gener-
ated by decreasing the power. That is, the display appa-
ratus 100 can equalize the temperature of the display
module 140 by partially controlling the power of the plu-
rality of the regions according to the detected tempera-
ture. The heating unit can be implemented using the heat-
ing sheet 230 as explained earlier.

[0171] Afterthe heating, the display apparatus 100 can
control the power supplied to the heating unit 230 by grad-
ually decreasing the power with time so that the temper-
ature of the display module 140 is maintained in the spe-
cific temperature range. Herein, the specific temperature
ranges are preferably from 30 degrees to 40 degrees.
And 33 degrees is most preferred. This is because the
occurrence of the crosstalk is not lowered further even
when the temperature rises above 33°C. Yet, the specific
temperature is, but not limited to, 33 degrees based on
an experimental result.

[0172] Alternatively, after the heating, the display ap-
paratus 100 can maintain the temperature of the display
module 140 to the specific temperature by decreasing
the duty ratio of the power with time.

[0173] As set forth above, the display module 140 is
heated to maintain the adequate temperature. Therefore,
it is possible to reduce the occurrence of the crosstalk of
the display module 140 and to prevent warpage or image
distortion due to the temperature difference.
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[0174] The display apparatus can employ any display
apparatus including the edge-type backlight. For exam-
ple, the display apparatus is applicable to a 3D TV, a
general display TV, a display monitor, a notebook com-
puter, and so on.

[0175] The foregoing exemplary embodiments are
merely exemplary and are not to be construed as limiting
the present disclosure. The present teaching can be
readily applied to other types of apparatuses. Also, the
description of the exemplary embodiments of the present
disclosure is intended to be illustrative, and not to limit
the scope of the claims, and many alternatives, modifi-
cations, and variations will be apparent to those skilled
in the art.

Claims
1. A display apparatus comprising:
a display module (140) which comprises:

a liquid crystal panel (143) that displays an
input image,

a backlight unit (141) disposed behind the
liquid crystal panel, and which produces
light,

at least one optical sheet (142) that directs
the light produced from the backlight unit
toward a rear side of the liquid crystal panel
(143),

a housing (250) which accommodates the
liquid crystal panel (143), the at least one
optical sheet (142), and the backlight unit
(141), and

a temperature compensation unit (144) dis-
posed behind the liquid crystal panel (143),
and which generates and/or conducts heat
in at least one region of the liquid crystal
panel (143) to reduce a difference in tem-
perature distribution across the liquid crys-
tal panel (143).

2. The display apparatus of claim 1, wherein the tem-
perature compensation unit (144) comprises a heat-
ing sheet (230) which receives an electric signal from
a power supply board, produces heat, and is ar-
ranged to transfer the heat to one or more regions
of the liquid crystal panel (143).

3. The display apparatus of claim 2, wherein the heat-
ing sheet (230) is disposed in a central region of a
rear cover of the housing (250) to direct heat to a
central region of the liquid crystal panel (143).

4. The display apparatus of claim 2, wherein at least
one of a liquid crystal driving board (130) that drives
the liquid crystal panel (143), a main processing
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board (130) that converts and processes the input
image signal to display the input image on the liquid
crystal panel (143), and the power supply board
(1220) that supplies power to electrical elements of
the display module is disposed on an internal side
of a rear cover of the housing (250), and

the heating sheet (230) is arranged to transfer heat
in use to a region of the liquid crystal panel (143)
corresponding to a supplemental heating region ex-
cluding a region that receives heat from at least one
of the liquid crystal driving board (130), the main
processing board (120), and the power supply board
(1220).

The display apparatus of any of claims 2 to 4, further
comprising:

a main control apparatus (150) that is physically
separate from the display module (140),
wherein the main control apparatus (150) ac-
commodates at least one of the liquid crystal
driving board (130), the main processing board
(120), and the power supply board (1220).

6. The display apparatus of any of claims 2 to 5, further

comprising:

a temperature sensor unit (400) that detects the
temperature of the display module (140);

a power supply unit (420) that supplies power
to the heating sheet (230); and

a power control unit (410) that regulates the
power of the power supply unit (420) according
to the temperature information detected by the
temperature sensor unit (400).

The display apparatus of claim 6, wherein at least
one said temperature sensor unit (400) is disposed
at a center part inside a rear cover of the housing
(250).

The display apparatus of any of claims 2 to 7, further
comprising:

a power supply unit (420, 300) that supplies
power to the heating sheet (230),
wherein the heating sheet (230) comprises:

a connector (610, 620) that connects the
heating sheet (230) to the power supply unit
(300).

The display apparatus of claim 8, wherein a first end
ofthe connector (610) is connected to a power supply
terminal of the power supply unit (300), and

a second end of the connector (620) is connected to
and grounded by the rear cover of the housing (250).
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The display apparatus of claim 8, wherein a first end
ofthe connector (610) is connected to a power supply
terminal of the power supply unit (300), and

a second end of the connector (620) is connected to
and grounded by a ground terminal of the power sup-
ply unit (300).

The display apparatus of any preceding claim,
wherein the temperature compensation unit (144)
comprises a heat conductive sheet (1250) which is
arranged to diffuse heat generated by at least one
heat emitting element (120, 130, 1220) in the display
module (140) across a surface of the liquid crystal
panel (143).

The display apparatus of claim 11, wherein the heat
emitting element (120, 130, 1220) is at least one of
the liquid crystal driving board (130), the main
processing board (120), and the power supply board
(1220).

The display apparatus of claim 11 or claim 12, where-
in the heat conductive sheet (1250) is attached to an
outer side of the rear cover of the housing (250),
an insulating material (1260) is disposed between
the heat emitting element (120, 130, 1220) and the
heat conductive sheet (1250);

wherein the insulating material (1260) prevents heat
generated by the heat emitting element (120, 130,
1220) from being transferred directly to the heat con-
ductive sheet (1250), and

wherein the insulating material (1260) allows a por-
tion of the heat generated by the heat emitting ele-
ment (120, 130, 1220) to be diffused to the liquid
crystal panel (143) through the rear cover (250) via
the heat conductive sheet (1250).

The display apparatus of claim 13, wherein a heat
conductor (1270) which transfers heat generated by
the heat emitting element (120, 130, 1220) to the
heat conductive sheet (1250), is disposed at a dis-
tance from the heat emitting element (120, 130,
1220)that is equal to a distance between the heat
emitting element (120, 130, 1220)and the insulating
material (1260).

A method for controlling a temperature of a display
module (140) in a display apparatus (100), wherein
the display module (140) comprises a heating unit
(144, 230), the method comprising:

detecting a temperature of the display module
(140); and

controlling power supplied to the heating unit
(144, 230) to heat at least a portion of a liquid
crystal panel (143) in the display module (140)
according to the detected temperature.
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FIG. 8A
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