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(57) ABSTRACT

One or more embodiments of the present disclosure provide a
color filter substrate and an LCD that discharge heat intro-
duced to LCs to the outside to prevent phase transition of the
LCs. In an embodiment, the LCD includes a substrate, a light
blocking member disposed on the substrate to define a plu-

(22) Filed: Nov. 17, 2008 ! ) !
rality of open regions, and a heat transfer layer disposed on
(30) Foreign Application Priority Data the light blocking layer. The LCD prevents heat from flowing
to the LCs and discharges the heat to the outside to prevent
Dec. 10,2007 (KR) ooocovereceren. 10-2007-0127507  phase transition of the LCs.
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DISPLAY SUBSTRATE AND DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and benefit from
Korean Patent Application No. 10-2007-0127507 filed on
Dec. 10, 2007, the contents of which are incorporated by
reference in their entirety.

BACKGROUND

[0002] Embodiments according to the present disclosure
generally relate to a display substrate and a display device,
and more particularly, to a display substrate and a display
device that may discharge heat introduced into the device to
the outside in order to prevent phase transition of liquid
crystals.

[0003] Generally, a liquid crystal display apparatus (LCD)
is a display device displaying an image using liquid crystals
having optical and electrical characteristics of anisotropy in a
refractive index, and anisotropy in a dielectric constant. The
LCD s slim and lightweight and has a low driving voltage and
low power consumption compared to other display devices
such as cathode ray tubes (CRTs) and plasma display panels
(PDP), so that the LCD is widely used in the industry.
[0004] The LCD includes a liquid crystal (LC) display
panel including a thin film transistor (TFT) substrate, a color
filter substrate facing the TFT substrate, and an LC layer
interposed between the two substrates to change light trans-
mittance. Also, since the LCD is not a self-luminous device in
which an LC display panel displaying an image can emit light
spontaneously, it requires a backlight assembly supplying
light onto the LC display panel.

[0005] While the LCD may be used, particularly, in a large-
sized display device such as a digital information display
(DID), in an outside environment, heat is generated due to
sunlight in the outside or a driving operation inside the device.
The generated heat may be transferred to respective portions
of the LCD through a general heat transfer method, that is,
radiation, conduction, and convection. Heat transferred to the
LC display panel, particularly, to the L.C layer is under con-
sideration. Thatis, the LClayer formed of an organic material
has a phase transition temperature of the organic material
itself. The organic material changes its phase at this phase
transition temperature. When more than a predetermined
amount of heat is transferred to the LC layer, phase transition
of the LCs is generated. The phase transition of the LCs
causes achange inan LC arrangement. When the LC arrange-
ment changes, undesired color, for example, black color, may
be visible.

SUMMARY

[0006] Embodiments according to the present disclosure
provide a display substrate and a display device that prevent
heat from flowing into the inside of the device, particularly
LCs, and discharge heat to the outside.

[0007] In accordance with an exemplary embodiment, a
display substrate includes: a substrate; a light blocking mem-
ber disposed on the substrate; and a heat transfer part contact-
ing the light blocking member.

[0008] The heat transfer part may be formed on an upper
surface or a lower surface of the light blocking member.
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[0009] The heat transfer part may be formed between the
light blocking member and the substrate, or formed on one
side of the light blocking member having one side contacting
the substrate. The heat transfer part may include at least one of
silicon carbide (SiC), aluminum nitride (AIN), or titanium
carbide (TiC), or a combination selected from SiC, AIN, or
TiC. The heat transfer part may be formed in the same pattern
as that of the light blocking member, or a pattern that may be
concealed by the pattern of the light blocking member.
[0010] The heat transfer part may have a size equal to or
smaller than that of the light blocking member.

[0011] Inaccordance with another exemplary embodiment,
a display device includes: a first substrate; a light blocking
member disposed on the first substrate; a color filter disposed
on the light blocking member, a common electrode disposed
on the color filter; a second substrate facing the first substrate;
a thin film transistor disposed on the second substrate; a
passivation layer on the thin film transistor; a pixel electrode
on the passivation layer; and a heat transfer part disposed on
the first substrate or the second substrate.

[0012] Theheat transfer part may havea size corresponding
to that of the light blocking member. The heat transfer part
may be formed on at least one of at least one side of the first
substrate, at least one side of the light blocking member, and
at least one side of the common electrode. The heat transfer
part may be formed on at least one of at least one side of the
second substrate, at least one side of the thin film transistor, at
least one side of the passivation layer, and at least one side of
the pixel electrode.

[0013] In accordance with yet another exemplary embodi-
ment, a display device includes: a first substrate including a
color filter, a light blocking member, and a common elec-
trode; a second substrate including a thin film transistor, a
passivation layer, and a pixel electrode; and a heat transfer
part on one of the first substrate and the second substrate.
[0014] The heattransfer part may be formed on at least one
of one side of the first substrate not facing the second sub-
strate, between the substrate and the color filter or the light
blocking member, and between the color filter or the light
blocking member and the common electrode. The heat trans-
fer part may be formed on at least one of one side of the
second substrate not facing the first substrate, between the
substrate and the thin film transistor, between the thin film
transistor and the passivation layer, and between the passiva-
tion layer and the pixel electrode.

[0015] The heat transfer part may include at least one of
silicon carbide (SiC), aluminum nitride (AIN), or titanium
carbide (TiC), or a combination selected from SiC, AIN, or
TiC. The heat transfer part may be formed in the same pattern
as that of the light blocking member, or a pattern that may be
concealed by the pattern of the light blocking member.
[0016] A printed circuit film may be provided on at least
one of the first substrate and the second substrate, and a heat
transfer line may be provided, the heat transfer line having
one end connected to the heat transfer part and having the
other end connected to an exposure portion exposed to an
outside environment through the printed circuit film or escap-
ing the printed circuit film. The exposure portion may be
surrounded by a protector.

[0017] Inaccordance with still another exemplary embodi-
ment, a display device includes: a first substrate including at
least one of a light blocking member, a color filter, an overcoat
layer, an alignment layer, and a common electrode; and a
second substrate attached to the first substrate, and including
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at least one of a thin film transistor, a passivation layer, and a
pixel electrode. A heat transfer part including a heat transfer
portion may be disposed on the first substrate or the second
substrate.

[0018] Theheat transfer portion may include at least one of
silicon carbide (SiC), aluminum nitride (AIN), or titanium
carbide (TiC), or a combination selected from SiC, AIN, or
TiC. 1 ppm or more of the heat transfer portion may be
contained.

[0019] A printed circuit film may be provided on at least
one of the first substrate and the second substrate, and a heat
transfer line may be provided, the heat transfer line having
oneend connected to the heat transfer part through the printed
circuit film or escaping the printed circuit film, and having the
other end connected to an exposure portion exposed to an
outside environment. The exposure portion may be sur-
rounded by a protector.

[0020] The display device may include an LC layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Exemplary embodiments can be understood in more
detail from the following description taken in conjunction
with the accompanying drawings, in which:

[0022] FIG.1isa conceptual plan view of an LCD accord-
ing to an embodiment of the present disclosure;

[0023] FIG. 2 is a conceptual cross-sectional view taken
along a line A-A of FIG. 1;

[0024] FIG. 3 is a conceptual cross-sectional view taken
along a line B-B of FIG. 1;

[0025] FIGS. 4 and 5 are views illustrating a modification
of FIG. 2 according to one or more embodiments of the
present disclosure;

[0026] FIG. 6 is a view of an LCD according to another
embodiment of the present disclosure;

[0027] FIG.7isaview of an LCD according to still another
embodiment of the present disclosure;

[0028] FIG. 8 is a schematic of an exploded perspective
view of an LCD according to an embodiment of the present
disclosure;

[0029] FIGS. 9A through 9C are plan views illustrating a
portion of an LCD according to an embodiment of the present
disclosure; and

[0030] FIG. 10 is a perspective view of an LCD according
to an embodiment of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0031] Advantages and features of embodiments of the
present invention and methods of accomplishing the same
may be understood more readily by reference to the following
detailed description of embodiments and the accompanying
drawings. The present invention may, however, be embodied
in many different forms and should not be construed as being
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete and will fully convey the concept of
the invention to those skilled in the art, and will only be
defined by the appended claims. Like reference numerals
refer to like elements throughout the specification.

[0032] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer, or intervening elements
or layers may be present. In contrast, when an element is

Jun. 11, 2009

referred to as being “directly on”, “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0033] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper”, and the like, may be
used herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures.

[0034] Embodiments described herein will be described
referring to plan views and/or cross-sectional views by way of
ideal schematic views of the embodiments. Accordingly, the
exemplary views may be modified depending on manufactur-
ing technologies and/or tolerances. Therefore, the embodi-
ments of the invention are not limited to those shown in the
views, but include modifications in configuration formed on
the basis of manufacturing processes. Therefore, regions
exemplified in figures have schematic propetties, and shapes
of regions shown in figures exemplify specific shapes of
regions of elements and do not limit aspects according to the
embodiments of the invention.

[0035] FIG. 11isa conceptual plan view of an LCD accord-
ing to an embodiment of the present disclosure, FIG. 2 is a
conceptual cross-sectional view taken along a line A-A of
FIG. 1, and FIG. 3 is a conceptual cross-sectional view taken
along a line B-B of FIG. 1.

[0036] Referring to FIGS.1 through 3, the LCD includes an
LC panel 300, a plurality of flexible printed circuit films 72
attached on the L.C panel 300, a driving circuit chip 71 on the
flexible printed circuit films 72, and printed circuit boards
(PCBs) 450 and 550 attached on the flexible printed circuit
film 72. The LC panel 300 includes a thin film transistor
(TFT) substrate 100, which is a lower substrate, a color filter
substrate 200, which is an upper substrate facing the lower
substrate, and an LC layer (not shown) interposed between
the two substrates and aligned in a desired direction with
respect to the two substrates.

[0037] The TFT substrate 100 includes a plurality of gate
lines 110 on a light transmissive insulating substrate 101,
horizontally extending and vertically arranged with a prede-
termined interval, each gate line delivering a gate signal. TFT
substrate 100 also includes a plurality of data lines 130 cross-
ing the gate lines 110, a pixel electrode 150 formed in each
pixel region defined by the gate lines 110 and the data lines
130, and a plurality of TFTs 120 connected to the pixel
electrode 150 and formed in a matrix configuration at cross-
ings between the gate lines 110 and the data lines 130.

[0038] The TFT 120 allows a pixel signal supplied to the
data line 130 to charge the pixel electrode 150 in response to
a signal supplied to the gate line 110. The TFT 120 includes
a gate electrode 121 connected to the gate line 110, a source
electrode 125 connected to the data line 130, a drain electrode
126 connected to the pixel electrode 150, a gate insulating
layer 122 and an active layer 123 sequentially formed
between the gate electrode 121, the source electrode 125, and
the drain electrode 126, and an ohmic contact layer 124
formed on at least a portion of the active layer 123. At this
point, the ohmic contact layer 124 may be formed on a portion
of the active layer 123 excluding a channel portion.
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[0039] Also, an insulating passivation layer 131 is formed
on the TFT 120. The passivation layer 131 may be formed of
an inorganic material such as a silicon nitride or a silicon
oxide, or it may be formed of an organic layer of a low
dielectric constant. The passivation layer 131 may also be
formed of a double layer of an inorganic layer and an organic
layer.

[0040] Also, the pixel electrode 150 may be formed of
indium-tin-oxide (ITO) or indium-zinc-oxide (IZ0O), which is
a transparent conductive material, and is formed in the pixel
region on the passivation layer 131.

[0041] Meanwhile, a light blocking member, i.e., a black
matrix (BM) 210, red, green, and blue color filters 220, and an
overcoat layer 230 are formed under an insulating substrate
201 of the color filter substrate 200. The BM is configured to
prevent light leakage and light interference between adjacent
pixel regions. The red, green, and blue color filters 220 are
formed in pixel regions, respectively. The overcoat layer 230,
which is formed of an organic material, is formed on the color
filters 220. A common electrode 240, which is formed of a
transparent conductive material such as ITO or IZ0, is
formed on the overcoat layer 230. The insulating substrate
201 may be formed of a transparent insulating material such
as glass.

[0042] In detail, a heat transfer part 290 is formed on one
side of the light blocking member 210, which has the other
side contacting the insulating substrate 201. That is, the heat
transfer part 290 can be formed between the light blocking
member 210 and the overcoat layer 230. Also, the heat trans-
fer part 290 may be formed as a layer corresponding to the
light blocking member 210. That is, the heat transfer part 290
may be formed in the same pattern as that of the light blocking
member 210, or in a pattern that may be included in the
pattern shape of the light blocking member 210 so that the
pattern is concealed by the pattern of the light blocking mem-
ber 210. For example, the heat transfer part 290 may have a
pattern having only a longitudinal or transverse direction, or
a pattern having a narrower width than that of the light block-
ing member 210.

[0043] Theheat transfer part 290 is formed near an L.C layer
30 to prevent heat transferred from the outside from being
transferred to the LC layer 30. That is, in the case where heat
flows toward the LC layer 30 from the outside, the heat is not
transferred to the LC layer 30 but to the outside of the sub-
strate 201 through the heat transfer part 290. Since the heat
directed to the LC layer 30 is transferred to the outside
through the heat transfer part 290, the amount of heat flowing
into the LC layer 30 may be reduced, so that phase transition
in the LC layer caused by heat may be prevented. At this point,
heat transfer through the heat transfer part 290 may be per-
formed by conduction rather than radiation or convection.
The heat transfer part 290 may prevent heat produced by
sunlight flowing toward the color filter substrate 200 from
being transferred to the LC layer 30 in the case where the
display device is used in an outside environment as in a DID.
[0044] The heat transfer part 290 may be manufactured to
include at least one of silicon carbide (SiC), aluminum nitride
(AIN), or titanium carbide (TiC), or a combination selected
from SiC, AIN, or TiC, having high thermal conductivity and
a small thermal expansion coefficient. Silicon carbide (SiC)
has excellent thermal stability at temperatures of 1500° C. or
below, and excellent stability even under oxidation atmo-
sphere. Also, silicon carbide (SiC) has relatively high thermal
conductivity of about 4.6 W/em® C., a small thermal expan-
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sion coefficient of 3 through 6, excellent electrical character-
istics, excellent abrasion resistance, and excellent chemical
stability. In an embodiment where the heat transfer part 290 is
formed of silicon carbide (SiC), which is a material having an
excellent thermal diffusion characteristic, the heat transfer
part 290 transfers heat flowing from the outside to the outside
of the LC layer 30, so that phase transition of the LC layer 30
may be prevented. The heat transfer part 290 including the
silicon carbide (SiC) may be formed on the substrate 201
using a general method. The heat transfer part 290 does not
interfere optically or electrically with the LCD including the
substrate 201.

[0045] The heat transfer part 290 including the silicon car-
bide (SiC) may be formed in the same pattern as that of the
light blocking member 210 on the color filter substrate 200,
and is connected to a heat transfer line 280 extending to the
outside, i.e., the outside of the color filter substrate 200. Also,
the heat transfer line 280 may have an outer cover formed of
a resin. The heat transfer line 280 connected to the heat
transfer part 290 may extend to the outside through the flex-
ible printed circuit film 72.

[0046] Referring to FIG. 3, the TFT substrate 100 and the
color filter substrate 200 maintain a predetermined gap
between them through a sealing member 21, and are con-
nected to each other through a thermal conductive connection
member 289. At this point, the thermal conductive connection
member 289 has one side connected to the heat transfer part
290 formed on the color filter substrate 200, and the other side
connected to the heat transfer line 280. Heat flowing to the
heat transfer part 290 is transferred to the heat transfer line
280 through the thermal conductive connection member 289.
Other connection methods besides a connection through the
thermal conductive connection member 289 may be used.

[0047] The LC layer 30 is interposed between the TFT
substrate 100 and the color filter substrate 200. Alignment
layers for alignment of L.Cs are disposed on the surfaces of the
TFT substrate 100 and the color filter substrate 200, respec-
tively. The surfaces face each other. The alignment layers
align LC molecules of the LC layer 30. At this point, the
alignment mode of the LC molecules of the L.C layer 30 may
be a vertical alignment mode allowing the LC molecules to be
vertically aligned with respect to each of the substrates, or
alternatively, the alignment mode may not be the vertical
alignment mode.

[0048] FIGS. 4 and 5 are views illustrating a modification
of an embodiment.

[0049] The heat transfer part 290, which may include the
silicon carbide (SiC), may be formed on one side of the light
blocking member 210, which has the other side contacting the
substrate 201 as illustrated in the embodiment of FIG. 2. In
addition, the heat transfer part 290 may be formed between
the substrate 201 and the light blocking member 210 as illus-
trated in the embodiment of FIG. 4. Furthermore, the heat
transfer part 290 may have a construction in which a first heat
transfer layer 291 is formed between the substrate 201 and
one side of the light blocking member 210, and a second heat
transfer layer 292 is formed on the other side of the light
blocking member 210 as illustrated in the embodiment of
FIG. 5. In these embodiments, the heat transfer part 290 may
be formed on the light blocking member 210, and may have
the same pattern as that of the light blocking member 210, or
a pattern included in the pattern of the light blocking member
210.
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[0050] FIG. 6 is a view of an LCD according to another
embodiment of the present disclosure.

[0051] Referring to FIG. 6, the heat transfer part 290 may
be formed between the common electrode 240 and the over-
coat layer 230. According to embodiments other than where
the heat transfer part 290 is formed between the common
electrode 240 and the overcoat layer 230, the heat transfer part
290 may also be formed between the light blocking member
210 and the color filter 220, between the light blocking mem-
ber 210, the color filter 220, and the overcoat layer 230,
between the color filter 220 and the overcoat layer 230, or
between the common electrode 240 and the alignment layer
(not shown). Also, the heat transfer part 290 may be formed
ona surface of the substrate that does not face the L.C layer 30.
[0052] In the same general manner, the heat transfer part
290 may be formed between a substrate 101 and a TFT 120,
between the TFT 120 and a passivation layer 130, between the
passivation layer 130 and a pixel electrode 150, or between
the pixel electrode 150 and an alignment layer (not shown) on
a TFT substrate 100. At this point, the heat transfer part 290
may be formed between a gate electrode 121, a gate insulating
layer 122, an active layer 123, an ohmic contact layer 124, a
source electrode 125, and a drain electrode 126, or formed on
one side of the substrate 101 that does not face the LC layer
30. However, in these embodiments, the heat transfer part 290
may have the same pattern as that of the light blocking mem-
ber 210. The heat transfer part 290 may have a pattern
included in the pattern of the light blocking member 210.
According to one or more embodiments where the heat trans-
fer part 290 is formed on a TFT substrate 100, it prevents heat
discharged from a backlight assembly, which will be
described later, from flowing to the LC layer 30, and dis-
charges the heat to the outside to secure excellent character-
istics, particularly, a long time driving characteristic of the
LCD.

[0053] Also, the heat transfer part 290 according to another
embodiment may be connected to the outside through a heat
transfer line 280 as the heat transfer part 290 according to the
previous embodiment (as shown in FIG. 3).

[0054] FIG.7isaview of an LCD according to still another
embodiment of the present disclosure.

[0055] Referring to FIG. 7, a heat transfer part 290 may be
manufactured such that a heat transfer portion 293, which
may include silicon carbide (SiC), is included in a light block-
ing member 210. At this point, the heat transfer portion 293,
which may include silicon carbide (SiC), may be mixed with
the material of the light blocking member 210 and thus
included in the light blocking member 210. Also, the heat
transfer portion 293 may be injected into the light blocking
member 210 formed in advance through a method such as
doping.

[0056] The heat transfer portion 293, which may include
silicon carbide (SiC), may be included in a color filter sub-
strate 200, or in other members of a TFT substrate 100 besides
the light blocking member 210. That is, the heat transfer
portion 293 may be included in a color filter 220, an overcoat
layer 230, a common electrode 240, or an alignment layer (not
shown) as well as in the light blocking member 210 on a
substrate 201. Also, the heat transfer portion 293 may be
included in a gate electrode 121, a gate insulating layer 122,
an active layer 123, an ohmic contact layer 124, a source
electrode 125, a drain electrode 126, a passivation layer 130,
apixel electrode 150, or an alignment layer (not shown) of the
TFT substrate 100. According to one or more embodiments,
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the heat transfer portion 293 may also be included in the
substrates 101 and 201. Therefore, the heat transfer part 290
according to still another embodiment may not be formed as
the same layer as in the previous embodiments, but may be
formed in a construction in which the heat transfer portion
293 is included in the various members.

[0057] In all cases, the heat transfer portion 293 may be
included in a range that does not hinder the unique functions
of the above-described various members. The various mem-
bers including the heat transfer portion 293 may serve as the
heat transfer part in addition to the unique function of the
members. That is, the various members may have a heat
transfer function of transferring heat to the outside so that the
heat flowing from the outside to an LC layer 30 is not actually
transferred to the LC layer 30 because of the inclusion of the
heat transfer portion 293.

[0058] 1 ppm or more of the heat transfer portion 293 may
be included in the various members. In the case where a heat
transfer portion 293 ofless than 1 ppm is included, the various
members may not perform the heat transfer function. How-
ever, the heat transfer portion 293 may be included in the
range that does not hinder the unique functions of the various
members as described above.

[0059] Also, the heat transfer portion 293 according to still
another embodiment may be connected to the outside through
aheat transfer line 280 as the heat transfer part 290 according
to the previous embodiment (as shown in FIG. 3).

[0060] FIG. 8 is a schematic of an exploded perspective
view of an LCD according to an embodiment of the present
disclosure.

[0061] Referring to FIG. 8, the LCD 1 includes a display
assembly 1000 disposed at an upper portion, and a backlight
assembly 2000 disposed at a lower portion. The display
assembly 1000 includes an L.C panel 300 and an upper chassis
900.

[0062] The LC panel 300 includes a color filter substrate
200 and a TFT substrate 100. A driving circuit part includes a
printed circuit board (PCB) 450 on a gate side connected to a
gate line of the TFT substrate 100 through a flexible printed
circuit film 72 on the gate side, and a PCB 550 on a data side
connected to a data line of the TET substrate 100 through the
flexible printed circuit film 72 on the data side. The PCB 450
on the gate side may be omitted when necessary.

[0063] Also, the LC panel 300 includes a heat transfer part
formed on the color filter substrate 200 or the TFT substrate
100. The heat transfer part may be connected to a heat transfer
line 280. The heat transfer line 280 may extend to the outside
of the LCD 1 even after the LCD 1 is assembled.

[0064] The upper chassis 900 may be manufactured in, for
example, a quadrangular frame having a plane portion and a
side portion perpendicularly bent to prevent elements of the
display assembly 1000 from being detached, and simulta-
neously to protect the fragile LC panel 300 and backlight
assembly 2000. At this point, the plane portion of the upper
chassis 900 supports a portion of the edge of the LC panel 300
in its lower portion, and the side portion of the upper chassis
900 faces and is coupled to sidewalls of a lower chassis 400.
The upper chassis 900 and the lower chassis 400 may be
manufactured using lightweight metal having excellent
strength and a small deformation characteristic.

[0065] Next, the backlight assembly 2000 includes a light
source unit 800 generating light, a fixing unit 850 supportedly
fixing the light source unit 800, optical members 720 dis-
posed on the fixing unit 850, a mold frame 600 supporting the
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optical members 720, and the lower chassis 400 receiving the
light source unit 800, the fixing unit 850, and the optical
members 720.

[0066] The light source unit 800 includes a plurality of
lamps 810 arranged at equal intervals, and lamp holders 820
provided at both ends of each lamp 810, respectively. In the
present embodiment, the lamps 810 are arranged such that the
lengthwise direction (i.e., an x-axis direction) of the lamps
810 is perpendicular to the long axis direction (i.e., a y-axis
direction) of the lower chassis 400. It will be appreciated that
the arrangement of the lamps 810 is not limited thereto, but
the lamps 810 may also be arranged, for example, such that
the lengthwise direction of the lamp 810 is parallel to the long
axis direction (i.e., the y-axis direction) of the lower chassis
400.

[0067] The fixing unit 850 may be manufactured in a frame
shape having an open lower side. A plurality of concave
portions 851 supportedly fixing the lamp holders 820 of the
light source unit 800 may be formed in one side of the fixing
unit 850. With these concave portions 851, the fixing unit 850
supportedly fixes the plurality of lamps 810 of the light source
unit 800 to prevent the lamps 810 from shaking and protect
the lamps 810 from an external impact. It will be appreciated
that the fixing unit 850 is not limited to the above-described
structure, but may be modified to various shapes that may
support and fix the plurality of lamps 810 of the light source
unit 800.

[0068] Theoptical members 720 disposed on the fixing unit
850 may include a diffuser configured to diffuse light incident
from the light source unit 800 such that the light has a uniform
distribution over a wide range, and to direct the light to the
front side of an LC display panel 300.

[0069] Also, the optical members 720 may include at least
one prism sheet, at least one polarizing sheet, at least one
brightness enhancing sheet, and at least one diffusion sheet.
The polarizing sheet changes light such that light incident
thereto at an inclined angle is perpendicularly emitted. The
brightness enhancing sheet transmits light parallel to the
transmission axis of the brightness enhancing sheet, and
reflects light perpendicular to the transmission axis of the
brightness enhancing sheet. The diffusing sheet allows inci-
dent light to be diffused and emitted in the form of plane light.
The optical members 720 allow light to be incident perpen-
dicularly to the LC panel 300 to improve light efficiency. The
optical members 720 may selectively include at least one
prism sheet, at least one polarizing sheet, at least one bright-
ness enhancing sheet, at least one diffusion sheet, and at least
one diffuser. For example, the optical members 720 may
include one or more of a prism sheet, a polarizing sheet, a
brightness enhancing sheet, a diffusion sheet and/or a dif-
fuser.

[0070] The mold frame 600 may be manufactured in a
quadrangular frame shape and may support the optical mem-
ber 720, as well as the LC display panel 300 at the upper
portion.

[0071] The lower chassis 400 may be formed in a rectan-
gular parallelepiped box having an open upper side to include
a receiving space of a predetermined depth inside. Also, a
reflector (not shown) may be provided on the bottom side of
the upper chassis 400.

[0072] It will be appreciated that the backlight assembly
2000 of the LCD 1 may have other structures different from
the structure illustrated in the embodiment of FIG. 8.
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[0073] FIGS. 9A through 9C are plan views illustrating a
portion of an LCD according to an embodiment of the present
disclosure.

[0074] Referring to FIG. 9A, the heat transfer part 290,
which may include silicon carbide (SiC), may be formed in
the same pattern (e.g., a matrix arrangement) as that of the
light blocking member 210 on the substrate 201, and may be
connected to the heat transfer line 280 at the end of the color
filter substrate 200. The heat transfer line 280 may be formed
of the same material as that of the heat transfer part 290, or 1t
may be formed of a material such as copper. Also, the heat
transfer line 280 may have an outer cover formed of a resin.
The heat transfer line 280 connected to the heat transfer part
290 extends to the outside through the flexible printed circuit
film 72. Heat flowing to the heat transfer part 290 is trans-
ferred to the outside through the heat transfer line 280.
[0075] Referring to FIG. 9B, the heat transfer line 280 may
extend to the outside through a region where the flexible
printed circuit film 72 is not formed. Referring to F1G. 9C, the
heat transfer line 280 may extend to the outside through the
flexible printed circuit film 72 and through a region where the
flexible printed circuit film 72 is not formed.

[0076] Also, respective heat transfer lines 280 may merge
at the LC display panel 300 to form one or two heat transfer
lines 280 and extend to the outside, or the heat transfer parts
290 may merge at the LC display panel 300 to connect to one
or two heat transfer lines 280.

[0077] FIG. 10 is a perspective view of an LCD according
to an embodiment of the present disclosure.

[0078] The rest of the LCD 1 excluding a display screen
portion is received in a housing 2. The heat transfer line 280,
more particularly, one end of the heat transfer line 280, having
the other end connected to the heat transfer part of the color
filter substrate 200 or the TFT substrate 100, may be con-
nected to a cooling portion 3 and exposed to an outside
environment such as the atmosphere.

[0079] The cooling portion 3 discharges heat transferred
from the heat transfer part through the heat transfer line 280 to
the outside environment such as the atmosphere. The cooling
portion 3 may have an extended surface area to improve
heatsink performance. Also, although the heatsink perfor-
mance of the cooling portion 3 may be achieved through air
cooling where the LCD is disposed in an outside environment
such as the atmosphere, the cooling portion 3 may include a
forced air cooling unit or a water cooling unit that assists the
heatsink performance. Also, a protecting cover 4 may be
provided to protect a user or other devices adjacent to the
LCD 1 from the heatsink from the cooling portion 3 facing the
outside, or to arbitrarily control the heatsink direction of the
cooling portion 3.

[0080] Heat inflow to the LC layer 30 may be prevented
through the above-described heatsink operation, and instead,
the heat inflow may be discharged to the outside to prevent
phase transition of the LC layer 30 and thus improve the
driving characteristic of the LCD 1.

[0081] The display substrate and the display device of the
exemplary embodiments prevent heat from being generated
insidea display device, and from flowing into the inside of the
device, thus preventing temperature from rising. The gener-
ated heat may be easily discharged to the outside.

[0082] The display substrate and the display device of the
exemplary embodiments prevent heat from flowing into LCs
of a display device, and discharges heat to the outside to
prevent phase transition of the LCs.
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[0083] Also, the display substrate and the display device of
the exemplary embodiments allow heat to be easily dis-
charged to improve the driving characteristic of a display
device. The display substrate and the display device of the
exemplary embodiments may apply to a large-sized display
device such as a digital information display (DID).

[0084] Although the display substrate and the display
device have been described with reference to the specific
embodiments, they are not limited thereto. Therefore, it will
be readily understood by those skilled in the art that various
modifications and changes can be made thereto without
departing from the spirit and scope of the present invention
defined by the appended claims.

[0085] Particularly, although an LCD has been described
throughout the specification, the display substrate and the
display device according to embodiments of the present dis-
closure are not limited thereto but can be readily applied to
other types of display devices, for example, organic light
emitting diodes and plasma display devices.

What is claimed is:

1. A display substrate comprising:

a substrate;

a light blocking member disposed on the substrate; and

a heat transfer part contacting the light blocking member.

2. The display substrate of claim 1, wherein the heat trans-
fer part is formed on an upper surface of the light blocking
member.

3. The display substrate of claim 1, wherein the heat trans-
fer part is formed on a lower surface of the light blocking
member.

4. The display substrate of claim 1, wherein the heat trans-
fer part comprises at least one of, or a combination selected
from, silicon carbide (SiC), aluminum nitride (AIN), or tita-
nium carbide (TiC).

5. The display substrate of claim 1, wherein the heat trans-
fer part has a size equal to or smaller than that of the light
blocking member.

6. A display device comprising:

a first substrate;

a light blocking member disposed on the first substrate;

acolor filter disposed on the light blocking member,

a common electrode disposed on the color filter;

a second substrate facing the first substrate;

a thin film transistor disposed on the second substrate;

a passivation layer disposed on the thin film transistor;

a pixel electrode disposed on the passivation layer; and

a heat transfer part disposed on the first substrate or the

second substrate.

7. The display device of claim 6, wherein the heat transfer
part has a size corresponding to that of the light blocking
member.

8. The display device of claim 7, wherein the heat transfer
part is formed on at least one of at least one side of the first
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substrate, at least one side of the light blocking member, and
at least one side of the common electrode.

9. The display device of claim 7, wherein the heat transfer
part is formed on at least one of at least one side of the second
substrate, at least one side of the thin film transistor, at least
one side of the passivation layer, and at least one side of the
pixel electrode.

10. The display device of claim 6, wherein the heat transfer
part comprises at least one of, or acombination selected from,
silicon carbide (SiC), aluminum nitride (AIN), or titanium
carbide (TiC).

11. The display device of claim 6, wherein the heat transfer
part has a size equal to or smaller than that of the light
blocking member.

12. The display device of claim 6, further comprising:

a printed circuit film disposed on at least one of the first

substrate and the second substrate; and

a heat transfer line having one end connected to the heat
transfer part through the printed circuit film or escaping
the printed circuit film, and having the other end con-
nected to an exposure portion exposed to an outside
environment.

13. The display device of claim 12, wherein the exposure

portion is surrounded by a protector.

14. A display device comprising:

a first substrate comprising at least one of a light blocking
member, a color filter, an overcoat layer, an alignment
layer, and a common electrode; and

a second substrate attached to the first substrate, and com-
prising at least one of a thin film transistor, a passivation
layer, and a pixel electrode,

wherein a heat transfer part comprising a heat transfer
portion is disposed on the first substrate or the second
substrate.

15. The display device of claim 14, wherein the heat trans-
fer portion comprises at least one of, or a combination
selected from, silicon carbide (SiC), aluminum nitride (AIN),
or titanium carbide (TiC).

16. The display device of claim 14, wherein the heat trans-
fer part comprises 1 ppm or more of the heat transfer portion.
17. The display device of claim 14, further comprising:

a printed circuit film disposed on at least one of the first

substrate and the second substrate; and

a heat transfer line having one end connected to the heat
transfer part through the printed circuit film or escaping
the printed circuit film, and having the other end con-
nected to an exposure portion exposed to an outside
environment.

18. The display device of claim 17, wherein the exposure

portion is surrounded by a protector.

19. The display device of claim 14, further comprising a
liquid crystal layer.
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