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ABSTRACT

1)

(52)
7

In a liquid crystal display panel including an array substrate
having a first pixel electrode and a first common electrode,
and an opposite substrate facing the array substrate, the oppo-
site substrate including a second pixel electrode and a second
common electrode. A liquid crystal layer is interposed
between the array substrate and the opposite substrate. Elec-
tric fields are formed between the first pixel electrode and the
first common electrode and between the second pixel elec-
trode and the second common electrode, respectively.
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Fig. 3
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Fig. 6
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LIQUID CRYSTAL DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2006-121674 filed on Dec.
4, 2006 in the Korean Intellectual Property Office, the entire
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1.Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play panel. More particularly, the present invention relates to
a liquid crystal display panel having a high response speed.
[0004] 2. Description of the Related Art

[0005] 1In general, a liquid crystal display includes a liquid
crystal display panel displaying an image and a backlight
assembly supplying alight to the liquid crystal display panel.
[0006] The liquid crystal display panel includes an array
substrate, an opposite substrate facing the array substrate and
a liquid crystal layer interposed between the array substrate
and the opposite substrate. The array substrate includes a
pixel electrode, and the opposite substrate includes acommon
electrode facing the pixel electrode.

[0007] Various liquid crystals, such as a nematic liquid
crystal, a smetic liquid crystal, and a cholesteric liquid crys-
tal, are used in the liquid crystal display panels. The nematic-
type liquid crystal material is widely used in liquid crystal
display panels. A tilt angle of the nematic liquid crystal is
controlled by an electric field formed between the pixel elec-
trode and the common electrode, and a light transmittance of
the liquid crystal layer is controlled according to the tilt angle
of the nematic liquid crystal. Also, the brightness of the liquid
crystal display panel using nematic liquid crystal material
depends on the thickness of the liquid crystal layer, i.e. a
cell-gap of the liquid crystal display panel and an anisotropic
refractive index of the liquid crystal. Therefore, in order to
improve brightness and viewing angle of a liquid crystal
display panel, a uniform cell-gap of the liquid crystal display
panel and an isotropic refractive index of the liquid crystal are
required.

[0008] Recently, in order to prevent a deterioration in the
viewing angle and overcome a cell-gap dependency, a liquid
crystal display panel having a blue-phase liquid crystal has
been suggested. A liquid crystal display panel having a blue-
phase liquid crystal is disclosed in U.S. Pat. No. 4,767,149,
The blue-phase liquid crystal has a characteristic where an
anisotropic refractive index is changed into an isotropic
refractive index in accordance with the level of a voltage
applied thereto. Thus, the blue-phase liquid crystal improves
the viewing angle and provides increased response speed of
the liquid crystal display panel. However, a liquid crystal
display panel using a blue-phase liquid crystal requires a high
driving voltage.

SUMMARY OF THE INVENTION

[0009] The present invention provides a liquid crystal dis-
play panel capable of reducing a driving voltage thereof.
[0010] Inone aspect of the present invention, a liquid crys-
tal display panel includes an array substrate, an opposite
substrate, and a liquid crystal layer.

[0011] The array substrate includes a first base substrate, a
first pixel electrode, and a first common electrode. At least
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one pixel area in which an image is displayed is defined on the
first base substrate in an array configuration. The pixel elec-
trode is arranged in the pixel area and receives a pixel voltage.
The first common electrode is arranged in the pixel area and
spaced apart from the first pixel electrode. The first common
electrode receives a common voltage. The opposite substrate
includes a second base substrate, a second pixel electrode,
and a second common electrode. The second base substrate
faces the first base substrate. The second pixel electrode is
arranged on the second base substrate corresponding to the
pixel area and receives the pixel voltage. The second common
electrode is arranged on the second base substrate corre-
sponding to the pixel area and spaced apart from the second
pixel electrode. Also, the second common electrode receives
the common voltage. The liquid crystal layer is interposed
between the array substrate and the opposite substrate.
[0012] In addition, the liquid crystal display panel further
includes a conductive spacer interposed between the first
pixel electrode and the second pixel electrode to electrically
connect the first pixel electrode to the second pixel electrode.
[0013] The liquid crystal layer includes blue-phase liquid
crystals.

[0014] According to the above, Two pairs electrodes con-
trolling the liquid crystal layer are arranged on the array
substrate and the opposite substrate, respectively. Thus, an
electric field that controls the liquid crystal layer is formed in
uniform intensity between the array substrate and the oppo-
site substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other advantages of the present
invention will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0016] FIG.1isaplanview showing an exemplary embodi-
ment of aliquid crystal display panel according to an embodi-
ment of the present invention;

[0017] FIG. 2 is a cross-sectional view taken along line I-I'
of FIG. 1,

[0018] FIG. 3 is an enlarged perspective view showing the
structure of a blue-phase liquid crystal;

[0019] FIG. 4 is an enlarged perspective view showing the
structure of a first blue-phase;

[0020] FIG. 5 is an enlarged perspective view showing a
line defect of the first blue-phase in FIG. 4;

[0021] FIG. 6 is a plan view showing a second pixel elec-
trode and a second common electrode in FIG. 2; and

[0022] FIG. 7is an exploded perspective view showing the
positional relationship between the first pixel electrode and
the second pixel electrode, and between the first common
electrode and the second common electrode in FIG. 2.

DESCRIPTION OF THE EMBODIMENTS

[0023] 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
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no

intervening elements or layers present. Like numbers refer to
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like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0024] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.
[0025] 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. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both anorientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0026] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms, “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “includes” and/or
“including”, when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0027] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0028] Hereinafter, an embodiment of the present invention
is explained in detail with reference to the accompanying
drawings.

[0029] FIG.1isaplanview showing an exemplary embodi-
ment of a liquid crystal display panel according to the present
invention, and FIG. 2 is a cross-sectional view taken along
line [-I' of FIG. 1.

[0030] Referring to FIGS. 1 and 2, a liquid crystal display
panel 500 includes a liquid crystal layer 100, an array sub-
strate 200 arranged under the liquid crystal layer 100, and an
opposite, or second, substrate 300 arranged above the liquid
crystal layer 100.

[0031] The liquid crystal layer 300 controls a light trans-
mittance thereof according to an electric field formed by a
common voltage and a pixel voltage applied to the array
substrate 200 and the opposite substrate 300, respectively. In
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the present exemplary embodiment, the liquid crystal layer
100 includes liquid crystals having a blue-phase that appears
in a temperature region between a chiral nematic phase and an
isotropic phase.

[0032] FIG. 3 is an enlarged perspective view showing the
structure of a blue-phase liquid crystal.

[0033] Referring to FIG. 3, the blue-phase liquid crystals
are aligned to form a cylindrical shape, such an alignment of
the blue-phase liquid crystals is defined as a double twist
cylinder (DTC) 110 structure. The blue-phase liquid crystals
are gradually twisted as they are spaced apart from a center
axis (Z axis) of the DTC 110 and closed to an outer surface of
the DTC 110. Particularly, the blue-phase liquid crystals are
twisted along two twist axes (X axis and Y axis) substantially
perpendicular to each other in the DTC 110. The blue-phase
liquid crystals have directivity in the DTC 110 with respect to
the center axis of the DTC 110.

[0034] The blue-phase is divided into three classes, such as
a first blue-phase, a second blue-phase, and a third blue-
phase, and the DTC 110 may have a variety of arrangement
structures in accordance with the classes of the blue-phase.
[0035] FIG. 4 is an enlarged perspective view showing a
structure of a first blue-phase, and FIG. 5 is an enlarged
perspective view showing a line defect of the first blue-phase
in FIG. 4.

[0036] Referring to FIGS. 4 and 5, the DTCs 110 of the first
blue-phase 1004 are arranged to form a body-centered cubic
lattice structure as one of lattice structures. Although not
shown in FIGS. 4 and 5, the DTCs 110 of the second blue-
phase are arranged to form a simple-cubic lattice structure. As
the DTCs 110 are arranged in the lattice structure, disclina-
tion lines 120 occur in an area where adjacent three DTCs 110
are crossed with each other. This is because the liquid crystals
areirregularly arranged without regular directivity in the area
where the adjacent three DTCs 110 are crossed with each
other.

[0037] In the present exemplary embodiment, the liquid
crystal layer 100 (refer to FIG. 2) includes polymer-stabilized
blue-phase liquid crystals stabilized by coupling to a polymer
therewith. The polymer-stabilized blue-phase liquid crystals
may stabilize the lattice structure of the DTCs 110 since the
polymer is mixed therein. In detail, in case that the polymer is
mixed in the blue-phase liquid crystals, the polymer is more
easily coupled to the liquid crystals without the directivity
included in the disclination lines 120 than the liquid crystals
with the directivity included in the DTCs 110. When the
disclination lines 120 are fixed by the polymer, the lattice
structure of the DTCs 110 is stabilized, so that a temperature
range between which the blue-phase liquid crystals appear
may be expanded from 1° C.~5° C. to 1° C.~60° C.

[0038] The anisotropic refractive index of the blue-phase
liquid crystals is varied in proportion to a square of a voltage
applied thereto. As described above, in case that a voltage is
applied to an isotropic substance having a polarity, such an
optical effect in which the refractive index increases in pro-
portion to the square of the voltage is defined as a Kerr effect.
The liquid crystal display panel 500 adopting the blue-phase
liquid crystals displays an image using the Kerr effect,
thereby improving response speed of the liquid crystal dis-
play panel 500. Also, the refractive index of the blue-phase
liquid crystals depends on a magnitude of the electric field
applied to the blue-phase liquid crystals. Therefore, when the
electric field has a uniform magnitude, the liquid crystal
display panel 500 may have a uniform brightness regardless
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of cell-gap variation, and thus a display quality of the liquid
crystal display panel 500 may be improved. In addition, the
blue-phase liquid crystals do not need to be aligned, so that an
alignment layer used to align the liquid crystals may be
removed in the liquid crystal display panel 500.

[0039] Again referring to FIGS. 1 and 2, the array substrate
200 includes a first base substrate 210, a data line DL, a gate
line GL, a thin film transistor 220, a first pixel electrode 230,
and a first common electrode 240.

[0040] At least one pixel area PA in which an image is
displayed is provided on the first base substrate 210 in an
array configuration. The gate line GL is extended in a first
direction D1 while being formed on an upper surface of the
first base substrate 210 and receives a gate signal. The data
line DL1 is extended in a second direction D2 substantially
perpendicular to the first direction D1 and receives a pixel
voltage. The data line DL1 is intersected with and insulated
from the gate line GL, and defines the pixel areas PA with the
gate line GL.

[0041] The thin film transistor 220 is arranged in the pixel
area PA and switches the pixel voltage in response to the gate
signal. More specifically, the thin film transistor 220 includes
a gate electrode 221 branched from the gate line GL, an active
layer 222 and an ohmic contact layer 223 sequentially
arranged above the gate electrode 221, a source electrode 224
branched from the data line DL and arranged on the ohmic
contact layer 223, and a drain electrode 225 arranged on the
ohmic contact layer 223.

[0042] The first pixel electrode 230 is arranged in the pixel
area PA and includes a transparent conductive material such
as Indium Tin Oxide (ITO) or Indium Zinc Oxide (IZO). The
first pixel electrode 230 is electrically connected to the drain
electrode 225 and receives the pixel voltage via the drain
electrode 225.

[0043] The first pixel electrode 230 includes a main pixel
electrode 231 extended in the first direction D1, and first,
second and third sub-pixel electrodes 232, 233, 234 branched
from the main pixel electrode 231. In the present exemplary
embodiment, the first pixel electrode 230 includes three sub-
pixel electrodes 232, 233, 234, but the number of the sub-
pixel electrodes 232, 233, 234 may be increased or decreased.
[0044] Themain pixel electrode 231 1s arranged adjacent to
the gate line GL. The first to third sub-pixel electrodes 232,
233, 234 are extended in the second direction D2 and
arranged in parallel with the data line DL. The first to third
sub-pixel electrodes 232, 233, 234 are spaced apart from each
other in the first direction D1. Also, the first to third sub-pixel
electrodes 232,233, 234 have a substantially same width, and
the width of each of the first to third sub-pixel electrodes 232,
233, 234 is substantially equal to the width of the main pixel
electrode 231.

[0045] In FIGS. 1 and 2, the drain electrode 225 is electri-
cally connected to the main pixel electrode 231, but the drain
electrode 225 may be electrically connected to at least one of
the first, second and third sub-pixel electrodes 232, 233, 234
according to a shape and an arrangement structure of the first
pixel electrode 230.

[0046] The first common electrode 240 is arranged in the
pixel area PA and receives a common voltage. The first com-
mon electrode 240 is spaced apart from the first pixel elec-
trode 230. In the present exemplary embodiment, the first
common electrode 240 includes a same material as the first
pixel electrode 230. The first common electrode 240 includes
a main common electrode 241 extended in the first direction
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D1, first, second and third sub-common electrodes 242, 243,
244 branched from the main common electrode 241. The first
common electrode 240 includes three sub-common elec-
trodes 242, 243, 244, but the number of the sub-common
electrodes 242, 243, 244 may be increased or decreased.
[0047] The main common electrode 241 is arranged at an
opposite side to the main pixel electrode 231 of the first pixel
electrode 230. The main common electrode 241 has a same
width as that of the main pixel electrode 231. Also, the first to
third sub-common electrodes 242, 243, 244 are extended in
the second direction D2 and spaced apart from each other in
the first direction D1. The first to third sub-common elec-
trodes 242, 243, 244 have a substantially same width, and the
width of each of the firstto third sub-common electrodes 242,
243, 244 is substantially equal to the width of the main com-
mon electrode 241.

[0048] The first to third sub-common electrodes 242, 243,
244 are alternately arranged with the first to third sub-pixel
electrode 232, 233, 234. For example, the first sub-common
electrode 242, the first sub-pixel electrode 232, the second
sub-common electrode 243, the second sub-pixel electrode
233, the third sub-common electrode 244, and the third pixel
electrode 234 are sequentially arranged in the first direction
D1.

[0049] Inthe present exemplary embodiment, the first pixel
electrode 230 and the first common electrode 240 are spaced
apart from each other by a distance that is substantially equal
to the width of the first to third sub-pixel electrodes 232, 233,
234 or the width of the first to third sub-common electrodes
242, 243, 244. For instance, the second sub-pixel electrode
232 and the second common electrode 242 adjacent to each
other have a substantially same width, and are spaced apart
from each other by a distance that is substantially equal to the
width of the second pixel electrode 232 or the width of the
second common electrode 242.

[0050] The array substrate 200 further includes a common
voltage line CL arranged on the upper surface of the first base
substrate 210. The common voltage line CL is extended in the
first direction D1 and transmits the common voltage to the
first common electrode 240. When viewed in a plan view, the
common voltage line CL is partially overlapped with the main
common electrode 241 of the first common electrode 240, and
electrically connected to the main common electrode 241 to
apply the common voltage to the main common electrode
241.

[0051] Also, the array substrate 100 further includes a gate
insulation layer 251, a passivation layer 252, and an organic
insulation layer 253. The gate insulation layer 251 is arranged
on the upper surface of the first base substrate 210 to cover the
gate line GL, the gate electrode 221, and the common voltage
line CL. The passivation layer 252 is arranged above the gate
insulation layer 251 to cover the data line DL, the source
electrode 224, and the drain electrode 225. The organic insu-
lation layer 253 is arranged above the passivation layer 252,
and the first pixel electrode 230 and the first common elec-
trode 240 are arranged on an upper surface of the organic
insulation layer 253.

[0052] The passivation layer 252 and the organic insulation
layer 253 are provided with a contact hole CH formed there-
through to partially expose the drain electrode 225, and the
first pixel electrode 230 is electrically connected to the drain
electrode 225 via the contact hole CH.

[0053] The gate insulation layer 251, the passivation layer
252, and the organic insulation layer 253 are provided with at
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least one via hole VH formed therethrough to partially expose
the common voltage line CL. The first common electrode 240
is electrically connected to the common voltage line CL
through the via hole VH.

[0054] Thearray substrate 200 faces the opposite substrate
300, and the liquid crystal layer 100 is interposed between the
array substrate 200 and the opposite substrate 300. The oppo-
site substrate 300 includes a second base substrate 310, a
color filter layer 320, a second pixel electrode 330, and a
second common electrode 340.

[0055] The second base substrate 310 is coupled to the first
base substrate 210 while facing the first base substrate 210.
The color filter layer 320 is arranged on an upper surface of
the second base substrate 310 and includes a color filter 321
and a black matrix 322. The color filter 321 is arranged in the
pixel area PA and displays a predetermined color using a light
supplied through the liquid crystal layer 100. The black
matrix 322 is arranged around the color filter 321 to block the
light.

[0056] FIG. 6 is a plan view showing the second pixel
electrode and the second common electrode in FIG. 2, and
FIG. 7 is an enlarged perspective view showing a position
relationship between the first and second pixel electrodes, and
between the first and second common electrodes in FIG. 2.

[0057] Referring to FIGS. 2 and 6, the second pixel elec-
trode 330 and the second common electrode 340 are arranged
on an upper surface of the color filter layer 320. The second
pixel electrode 330 includes the transparent conductive mate-
rial suchas ITO or IZO and receives the pixel voltage from the
first pixel electrode 230.

[0058] Referring to FIGS. 2 and 7, the second pixel elec-
trode 330 is arranged in an area corresponding to the first
pixel electrode 230 and overlaps with the first pixel electrode
230. The second pixel electrode 330 has a same shape as the
first pixel electrode 230. Since the second pixel electrode 330
has a same structure as the first pixel electrode 230, a detailed
description of the structure of the second pixel electrode 330
1s unnecessary.

[0059] Main pixel electrode 331 of the second pixel elec-
trode 330 has substantially the same width as the main pixel
electrode 231 of the first pixel electrode 230. First, second and
third sub-pixel electrodes 332, 333, 334 of the second pixel
electrode 330 have a substantially same width as the first,
second and third sub-pixel electrodes 232, 233, 234 of the first
pixel electrode 230, respectively.

[0060] Referring to FIGS. 6 and 7, the second common
electrode 340 includes the transparent conductive material
such as ITO or IZO and receives the common voltage. The
second common electrode 340 is arranged in an area corre-
sponding to the first common electrode 240 of the pixel area
PA and overlaps with the first common electrode 240. The
second common electrode 340 has the same shape as the first
common electrode 240. The second common electrode 340
also has a same structure as the first common electrode 240,
and thus a detailed description of the structure of the second
common electrode 340 is not required.

[0061] The first common electrodes arranged in the pixel
areas are insulated from each other, but the second common
electrodes arranged in the pixel areas are electrically con-
nected to each other. That is, the main pixel electrodes of the
first pixel electrodes respectively arranged in two pixel areas
adjacent to each other are spaced apart from each other. On
the contrary, the main common electrodes of the second pixel
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electrodes respectively arranged in two pixel areas adjacent to
each other are electrically connected to each other.

[0062] The main common electrode 341 ofthe second com-
mon electrode 340 is arranged at the opposite side to the main
pixel electrode 331 of the second pixel electrode 330 and has
a substantially same width as the main common electrode 241
of the first common electrode 240. First, second and third
sub-common electrodes 342, 343 and 344 of the second com-
mon electrode 340 and the first, second and third sub-pixel
electrodes 332, 333 and 334 of the second pixel electrode 330
are arranged between the main common electrode 341 of the
second common electrode 340 and the main pixel electrode
331 of the second pixel electrode 330. The first, second and
third sub-common ¢lectrodes 342, 343 and 344 have a sub-
stantially same width as the first, second and third sub-com-
mon electrodes 242, 243 and 244 of the first common elec-
trode 240, respectively.

[0063] The first, second and third sub-common electrodes
342, 343 and 344 of the second common electrode 340 are
alternately arranged with the first, second and third sub-pixel
electrode 332, 333 and 334 of the second pixel electrode 330.
A distance between the second common electrode 340 and
the second pixel electrode 330 is substantially equal to a
distance between the first common electrode 240 and the first
pixel electrode 230.

[0064] Inthe liquid crystal display panel 500, a first electric
field EF1 is formed between the first pixel electrode 230 and
the first common electrode 240, and a second electric field
EF2 is formed between the second pixel electrode 330 and the
second common electrode 340. Therefore, the first electric
field EF1 and the second electric field EF2 are formed in a
same area. Also, an intensity of the first electric field EF1 is
defined by the pixel voltage applied to the first pixel electrode
230 and the common voltage applied to the first common
electrode 240, and an intensity of the second electric field EF2
is defined by the pixel voltage applied to the second pixel
electrode 330 and the common voltage applied to the second
common electrode 340. Thus, the first electric field EF1 and
the second electric field EF2 have a same intensity.

[0065] The anisotropic refractive index of the blue-phase
liquid crystals included in the liquid crystal layer 100 is varied
in accordance with the intensities of the first and second
electric fields EF1 and EF2, so that the light transmittance of
the liquid crystal layer 100 is controlled. Especially, the
anisotropic refractive index of the blue-phase liquid crystals
adjacent to the array substrate 200 is varied by the first electric
field EF1, and the anisotropic refractive index of the blue-
phase liquid crystals adjacent to the opposite substrate 300 is
varied by the second electric field EF2.

[0066] As the above description, in the liquid crystal dis-
play panel 500, the anisotropic refractive index of the blue-
phase liquid crystals is controlled by two electric fields EF1
and EF2, and thus a voltage applied to control the anisotropic
refractive index of the blue-phase liquid crystals may be
lowered. Therefore, a driving voltage of the liquid crystal
display panel 500 may be reduced. Further, as the blue-phase
liquid crystals arranged in the pixel area PA are positioned in
an area affected by the first electric field EF1 or the second
electric field EF2, the anisotropic refractive index of the blue-
phase liquid crystals may be easily controlled, thereby
improving a display quality of the liquid crystal display panel
500.

[0067] Theliquid crystal display panel 500 furtherincludes
a conductive spacer 410 interposed between the first pixel



US 2008/0129901 Al

electrode 230 and the second pixel electrode 330. The con-
ductive spacer 410 electrically connects the first pixel elec-
trode 230 to the second pixel electrode 330 and supplies the
pixel voltage applied to the first pixel electrode 230 to the
second pixel electrode 330. In FIG. 2, the conductive spacer
410 is interposed between the main pixel electrode 231 of the
first pixel electrode 230 and the main pixel electrode 331 of
the second pixel electrode 330. However, the conductive
spacer 410 may be interposed between one sub electrode
among the first, second and third sub-pixel electrodes 232,
233,234 of the first pixel electrode 230 and one sub electrodes
among the first, second and third 332, 333 and 334 of the
second pixel electrode 330, which is corresponding to the one
sub electrode of the first pixel electrode 230.

[0068] According to the above, each of the array substrate
and the opposite substrate include the pixel electrode receiv-
ing the pixel voltage and the common electrode receiving the
common voltage. Therefore, a horizontal electric field con-
trolling the liquid crystal layer is formed in uniform intensity
between the array substrate and the opposite substrate. As a
result, the driving voltage of the liquid crystal display panel
may be reduced, the refractive index of the liquid crystal layer
may be easily controlled, and the display quality of the liquid
crystal display panel may be improved.

[0069] Although the exemplary embodiments of the
present invention have been described, it is understood that
the present invention should not be limited to these exemplary
embodiments but various changes and modifications can be
made by one ordinary skilled in the art within the spirit and
scope of the present invention as hereinafter claimed.

What is claimed is:

1. A liquid crystal display panel comprising:

an array substrate comprising:

a first substrate on which a pixel area displaying an
image is defined;

a first pixel electrode receiving a pixel voltage, the first
pixel electrode being arranged in the pixel area; and

a first common electrode receiving a common voltage,
the first common electrode being arranged in the pixel
area and spaced apart from the first pixel electrode;

an opposite substrate comprising:

a second substrate facing the first substrate;

a second pixel electrode receiving the pixel voltage, the
second pixel electrode being arranged on the second
substrate corresponding to the pixel area; and

a second common electrode receiving the common volt-
age, the second common electrode being arranged on
the second substrate corresponding to the pixel area
and spaced apart from the second pixel electrode; and

aliquid crystal layer interposed between the array substrate

and the opposite substrate.

2. The liquid crystal display panel of claim 1, further com-
prising a conductive spacer interposed between the first pixel
electrode and the second pixel electrode to connect the first
pixel electrode to the second pixel electrode.

3. The liquid crystal display panel of claim 1, wherein the
second pixel electrode is arranged in an area corresponding to
the first pixel electrode.
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4. The liquid crystal display panel of claim 3, wherein the
first pixel electrode comprises:

a main pixel electrode extending in a first direction; and

a plurality of sub-pixel electrodes branching from the main
pixel electrode and extending in a second direction dif-
ferent from the first direction, and spaced apart from
each other.

5. The liquid crystal display panel of claim 4, wherein the
second pixel electrode and the first pixel electrode have a
common shape.

6. The liquid crystal display panel of claim 1, wherein the
second common electrode is arranged in an area correspond-
ing to the first common electrode.

7. The liquid crystal display panel of claim 6, wherein the
first common electrode comprises:

a main common electrode facing the main pixel electrode

and extending in the first direction; and

a plurality of spaced apart sub-common electrodes branch-
ing from the main common electrode and extending in
the second direction.

8. The liquid crystal display panel of claim 7, wherein the
sub-pixel electrodes and the sub-common electrodes are
alternately arranged.

9. The liquid crystal display panel of claim 8, wherein each
of the sub-pixel electrodes has a first width, each of the
sub-common electrodes has a second width, and the sub-pixel
electrode and the sub-common electrode that are adjacent to
each other are spaced apart from each other by a distance
substantially equal to the first width or the second width.

10. The liquid crystal display panel of claim 9, wherein the
second width is substantially equal to the first width.

11. The liquid crystal display panel of claim 1, wherein the
liquid crystal layer comprises blue-phase liquid crystals.

12. The liquid crystal display panel of claim 1, wherein the
array substrate further comprises:

a gate line receiving a gate signal, the gate line being

arranged on the first base substrate;

a data line receiving a pixel voltage, the data line being
intersected with the gate line and insulated from the gate
line to define the pixel area; and

a switching device arranged in the pixel area, the switching
device being electrically connected to the gate line, the
data line, and the first pixel electrode.

13. The liquid crystal display panel of claim 12, wherein
the array substrate further comprises a common voltage line
extended in parallel with the gate line and electrically con-
nected to the first common electrode to transmit the common
voltage to the first common electrode.

14. The liquid crystal display panel of claim 1, wherein
liquid crystals of the liquid crystal layer have a characteristic
where an isotropic refractive index is changed into an aniso-
tropic refractive index in accordance with a first electric field
and a second electric field,

wherein the first electric field is formed between the first
pixel electrode and the first common electrode, and the
second electric field is formed between the second pixel
electrode and the second common electrode.
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