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(57) ABSTRACT

A liquid crystal display substrate includes a gate line, a data
line a switching element and a pixel electrode each provided
in plural. The pixel electrodes include first to fourth pixel
electrodes. The first pixel electrode is connected to a first
gate line and a first data line. The second pixel electrode is
connected to the first gate line and a second data line
adjacent to the first data line. The third pixel electrode is
connected to a second gate line adjacent to the first gate line
and the first data line. The fourth pixel electrode is connected
to the second gate line and the second data line. The first gate
line overlaps the first and second pixel electrodes and the
second gate line overlaps the third and fourth pixel elec-
trodes. Sizes of the first to fourth pixel electrodes are
different from one another.
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LIQUID CRYSTAL DISPLAY SUBSTRATE
AND LIQUID CRYSTAL DISPLAY PANEL
HAVING THE SAME

[0001] This application claims priority to Korean Patent
Application No. 10-2015-0088976, filed on Jun. 23, 2015,
and all the benefits accruing therefrom under 35 USC §119,
the content of which in its entirety is herein incorporated by
reference.

BACKGROUND

[0002] 1. Field

[0003] Exemplary embodiments relate to a liquid crystal
display panel. More particularly, exemplary embodiments
relate to a liquid crystal display panel of which a display
quality thereof is improved.

[0004] 2. Description of the Related Art

[0005] Aliquid crystal display panel may include an array
substrate including a plurality of pixel electrodes arranged in
a matrix shape, an opposing substrate opposite to the array
substrate, and a liquid crystal display layer therebetween. A
signal driving part may be configured to apply a desired
voltage to the pixel electrodes to drive the liquid crystal
display panel. A plurality of liquid crystal molecules in the
liquid crystal display layer may be aligned due to an electric
field formed by the voltage.

[0006] The liquid crystal display panel may include a
plurality of color filters which are disposed on the array
substrate and/or the opposing substrate. For example, the
color filters may include a red filter (R), a green filter (G) and
a blue filter (B). The pixel electrodes may overlap the color
filters to transmit backlight as red light, green light or blue
light according to an alignment of the liquid crystal mol-
ecules. A pixel area non-overlapping the color filters may
transmit the backlight as white light (W).

[0007] In an RGBW pixel structure in which a unit pixel
includes a red light transmitting area, a green light trans-
mitting area, a blue light transmitting area and a white light
transmitting area, a new pixel structure is desired to reduce
a greenish display problem and enhance transmittance and
total luminance, simultaneously.

SUMMARY

[0008] Accordingly, one or more exemplary embodiment
of the invention is provided to substantially obviate one or
more problems due to limitations and disadvantages of the
related art.

[0009] One or more exemplary embodiments provide a
liquid crystal display substrate for which a display quality
thereof is improved.

[0010] One or more exemplary embodiments provide a
liquid crystal display panel for which a display quality
thereof is improved.

[0011] According to exemplary embodiments, a liquid
crystal display substrate includes a plurality of gate lines, a
plurality of data lines, a plurality of switching elements, and
a plurality of pixel electrodes. The gate lines extend in a first
direction. The data lines extend in a second direction cross-
ing the first direction. Each of the switching elements is
electrically connected to at least one gate line and at least
one data line. The pixel electrodes are electrically connected
to the switching elements, respectively. The pixel electrodes
include a first pixel electrode, a second pixel electrode, a
third pixel electrode and a fourth pixel electrode. The first
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pixel electrode is connected to a first gate line and a first data
line. The second pixel electrode is connected to the first gate
line to which the first pixel electrode is connected and to a
second data line adjacent to the first data line. The third pixel
electrode is connected to a second gate line adjacent to the
first gate line and to the first data line to which the first pixel
electrode is connected. The fourth pixel electrode is con-
nected to the second gate line to which the third pixel
electrode is connected and to the second data line to which
the second pixel electrode is connected. The first gate line
overlaps the first and second pixel electrodes and the second
gate line overlaps the third and fourth pixel electrodes.
Planar sizes of the first, second, third and fourth pixel
electrodes are different from one another.

[0012] In exemplary embodiments, the first and second
pixel electrodes may be arranged along the first direction
and the third and fourth pixel electrodes may be arranged
along the first direction and adjacent to the first and second
pixel electrodes along the second direction.

[0013] In exemplary embodiments, in the second direc-
tion, lengths of the first and second pixel electrodes may be
substantially the same as each other and lengths of the third
and fourth pixel electrodes may be substantially the same as
each other. The lengths of the first and second pixel elec-
trodes may be greater than the lengths of the third and fourth
pixel electrodes. In the first direction, widths of the first and
third pixel electrodes may be substantially the same as each
other and widths of the second and fourth pixel electrodes
may be substantially the same as each other. The widths of
the first and third pixel electrodes may be greater than the
lengths of the second and fourth pixel electrodes.

[0014] In exemplary embodiments, in order, the first,
second, third and fourth pixel electrodes may correspond to
first, second, third and fourth color areas.

[0015] In exemplary embodiments, the first, second, third
and fourth color areas may be red, green, blue and white
areas, respectively.

[0016] In exemplary embodiments, pixel electrodes adja-
cent in the second direction may be disposed between two
data lines adjacent in the first direction.

[0017] Inexemplary embodiments, the first and third pixel
electrodes adjacent in the second direction may be disposed
between the first and second data lines adjacent in the first
direction, and the second and fourth pixel electrodes adja-
cent in the second direction may be disposed between the
second data line and a third data line adjacent in the first
direction.

[0018] Inexemplary embodiments, the first color area may
be divided into a first upper color area and a first lower color
area by the first gate line, and the second color area may be
divided into a second upper color area and a second lower
color area by the first gate line. The third color area may be
divided into a third upper color area and a third lower color
area by the second gate line, and the fourth color area may
be divided into a fourth upper color area and a fourth lower
color area by the second gate line.

[0019] In exemplary embodiments, each of the first to
fourth pixel electrodes may define a respective one of first to
fourth upper pixel electrodes corresponding to the first to
fourth upper color areas and a respective one of first to
fourth lower pixel electrodes corresponding to the first to
fourth lower color areas.

[0020] In exemplary embodiments, the first upper pixel
electrode and the first lower pixel electrode may be sym-



US 2016/0377943 Al

metric with respect to the first gate line, and the second
upper pixel electrode and the second lower pixel electrode
may be symmetric with respect to the first gate line. The
third upper pixel electrode and the third lower pixel elec-
trode may be symmetric with respect to the second gate line,
and the fourth upper pixel electrode and the fourth lower
pixel electrode may be symmetric with respect to the second
gate line.

[0021] According to exemplary embodiments, a liquid
crystal display panel includes a unit pixel provided in plural,
a plurality of gate lines, a plurality of data lines, a plurality
of switching elements and a plurality of pixel electrodes.
The unit pixel includes a first color area, a second color area,
a third color area and a fourth color area. The gate lines
extend in a first direction. The data lines extend in a second
direction crossing the first direction. The pixel electrodes are
electrically connected to the switching elements, respec-
tively. The pixel electrodes include a first pixel electrode
connected to a first gate line and a first data line, a second
pixel electrode connected to the first gate line to which the
first pixel electrode is connected and to a second data line
adjacent to the first data line, a third pixel electrode con-
nected to a second gate line adjacent to the first gate line and
the first data line to which the first pixel electrode is
connected, and a fourth pixel electrode connected to the
second gate line to which the third pixel electrode is con-
nected and to the second data line to which the second pixel
electrode is connected. The first gate line overlaps the first
and second pixel electrodes and the second gate line over-
laps the third and fourth pixel electrodes. The first to fourth
pixel electrodes correspond to the first to fourth color areas
of the unit pixel, respectively. Sizes of the first to fourth
pixel electrodes are different from one another.

[0022] In exemplary embodiments, the first and second
color areas may be arranged along the first direction, and the
third and fourth color areas may be arranged along the first
direction and adjacent to the first and second color areas
along the second direction.

[0023] In exemplary embodiments, in the second direc-
tion, lengths of the first and second color areas may be
substantially the same as each other, and lengths of the third
and fourth color areas may be substantially the same as each
other. The lengths of the first and second color areas may be
greater than the lengths of the third and fourth color areas.
In the first direction widths of the first and third color areas
may be substantially the same as each other, and widths of
the second and fourth color areas may be substantially the
same as each other. The widths of the first and third color
areas may be greater than the widths of the second and
fourth color areas.

[0024] In exemplary embodiments, in order, the first to
fourth color areas may be red, green, blue and white areas.

[0025] In exemplary embodiments, among the first to
fourth color areas of the unit pixel, color areas adjacent in
the second direction are disposed between two data lines
adjacent in the first direction.

[0026] Inexemplary embodiments, the first and third color
areas adjacent in the second direction may be disposed
between the first and second data lines adjacent in the first
direction, and the second and fourth color areas adjacent in
the second direction may be disposed between the second
data line and a third data line adjacent in the first direction.
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[0027] In exemplary embodiments, the first gate line may
overlap the first and second color areas, and the second gate
line may overlap the third and fourth color areas.

[0028] Inexemplary embodiments, the first color area may
be divided into a first upper color area and a first lower color
area by the first gate line, and the second color area may be
divided into a second upper color area and a second lower
color area by the first gate line. The third color area may be
divided into a third upper color area and a third lower color
area by the second gate line, and the fourth color area may
be divided into a fourth upper color area and a fourth lower
color area by the second gate line.

[0029] In exemplary embodiments, each of the first to
fourth pixel electrodes may define a respective one of first to
fourth upper pixel electrodes corresponding to the first to
fourth upper color areas and a respective one of first to
fourth lower pixel electrodes corresponding to the first to
fourth lower color areas.

[0030] In exemplary embodiments, the first upper pixel
electrode and the first lower pixel electrode may be sym-
metric with respect to the first gate line, and the second
upper pixel electrode and the second lower pixel electrode
may be symmetric with respect to the first gate line. The
third upper pixel electrode and the third lower pixel elec-
trode may be symmetric with respect to the second gate line,
and the fourth upper pixel electrode and the fourth lower
pixel electrode may be symmetric with respect to the second
gate line.

[0031] According to one or more exemplary embodiment
of the liquid crystal display panel, in a liquid crystal display
panel having a red, green, blue and white (RGBW) pixel
structure, display quality can be improved.

[0032] In particular, by a structure in which R, G, B and
W pixel area sizes taken in order decrease gradually, green-
ish problem can be reduced and total luminance and trans-
mittance can be enhanced.

[0033] Also, the same first gate line is arranged to cross
the R pixel and G pixel, and the same second gate line is
arranged to cross the B pixel and W pixel such that differ-
ence of capacitance by the data line and the gate line can be
reduced.

[0034] By the above-described structure in which every
pixel has uniform electrical characteristics, the display qual-
ity of the liquid crystal display panel can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] Illustrative, non-limiting exemplary embodiments
will be more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings.

[0036] FIG. 1 is a perspective view illustrating an exem-
plary embodiment of a liquid crystal display panel according
to the invention.

[0037] FIG. 2 is a top plan view illustrating an exemplary
embodiment of a pixel structure of the liquid crystal display
panel of FIG. 1.

[0038] FIG. 3 is an enlarged top plan view illustrating a
region ‘A’ of the pixel structure of FIG. 2.

[0039] FIG. 4 is a cross-sectional view along line [-I' of
FIG. 3.
[0040] FIGS. 5 and 6 are top plan views illustrating

exemplary embodiments of light transmitting areas of the
liquid crystal display panel in FIG. 1.
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DETAILED DESCRIPTION

[0041] The invention will be described more fully with
reference to the accompanying drawings, in which embodi-
ments are shown. This invention may, however, be embod-
ied in many different forms and should not be construed as
limited to the exemplary embodiments set forth herein.
Rather, these exemplary embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout
this application.

[0042] It will be understood that, although the terms first,
second, etc. may be used herein to describe various ele-
ments, these elements should not be limited by these terms.
These terms are used to distinguish one element from
another. For example, a first element could be termed a
second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the invention. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

[0043] It will be understood that when an element is
referred to as being “connected” or “coupled” to another
element, it can be directly connected or coupled to the other
element or intervening elements may be present. In contrast,
when an element is referred to as being “directly connected”
or “directly coupled” to another element, there are no
intervening elements present. Other words used to describe
the relationship between elements should be interpreted in a
like fashion (e.g., “between” versus “directly between,”
“adjacent” versus “directly adjacent,” etc.).

[0044] The terminology used herein is for the purpose of
describing particular embodiments 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. “Or”
means “and/or.” It will be further understood that the terms
“comprises,” “comprising,” “includes” and/or “including,”
when used herein, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more
other.

[0045] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another element as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned
over, elements described as being on the “lower” side of
other elements would then be oriented on “upper” sides of
the other elements. The exemplary term “lower,” can there-
fore, encompasses both an orientation of “lower” and
“upper,” depending on the particular orientation of the
figure. Similarly, if the device in one of the figures is turned
over, elements described as “below” or “beneath” other
elements would then be oriented “above” the other elements.
The exemplary terms “below” or “beneath” can, therefore,
encompass both an orientation of above and below.

[0046] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing 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
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used dictionaries, 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.
[0047] Exemplary embodiments are described herein with
reference to cross section illustrations that are schematic
illustrations of idealized embodiments. As such, variations
from the shapes of the illustrations as a result, for example,
of manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments described herein should not
be construed as limited to the particular shapes of regions as
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated
in the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are
not intended to limit the scope of the present claims.
[0048] FIG. 1 is a perspective view illustrating an exem-
plary embodiment of a liquid crystal display panel according
to the invention. FIG. 2 is a top plan view illustrating an
exemplary embodiment of a pixel structure of the liquid
crystal display panel of FIG. 1. FIG. 3 is an enlarged plan
view illustrating a region ‘A’ of the pixel structure of FIG.
2. FIG. 4 is a cross-sectional view along line I-I' of FIG. 3.
FIGS. 5 and 6 are plan views illustrating exemplary embodi-
ments of light transmitting areas of the liquid crystal display
panel in FIG. 1.

[0049] Referring to FIG. 1, an exemplary embodiment of
a liquid crystal display panel 100 includes an array substrate
120, an opposing substrate 130 and a liquid crystal display
layer 140.

[0050] The array substrate 120 may include a gate line GL
provided in plural, a data line DL provided in plural, a
switching element TFT provided in plural and a pixel
electrode PE provided in plural. The switching elements
TFT may electrically connect the pixel electrodes PE with
the gate lines GL and the data lines DL. The pixel electrodes
PE may define a plurality of sub-pixel areas.

[0051] The opposing substrate 130 may be opposite to and
face the array substrate 120.

[0052] The liquid crystal layer 140 may be disposed
between the array substrate 120 and the opposing substrate
130 facing each other.

[0053] One of the array substrate 120 and the opposing
substrate 130 may include a color filter pattern overlapping
the sub-pixel areas. In an exemplary embodiment, for
example, the liquid crystal display panel 100 may have a
color filter on array substrate (“COA”) structure in which the
color filter pattern is disposed in the array substrate 120.
Alternatively, the color filter pattern may be disposed in the
opposing substrate 130. The color filter pattern may include,
e.g., a red filter, a green filter and a blue filter, etc. Alterna-
tively, the color filter pattern may include a color phosphor
or a nano-particle to convert backlight having a blue light or
an ultraviolet waveband provided to the display panel into
red light, green light, yellow light, etc. Hereinafter, trans-
mitting areas of the red light, the green light, the blue light
and a white light may be referred as a red area, a green area,
a blue area and a white area, respectively.

[0054] One of the array substrate 120 and the opposing
substrate 130 may include a light blocking pattern. The light
blocking pattern may overlap a border line of the sub-pixel
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areas. In an exemplary embodiment, for example, the liquid
crystal display panel 100 may have a black matrix on array
substrate (“BOA”) structure in which the light blocking
pattern is disposed in the array substrate 120. Alternatively,
the light blocking pattern may be disposed in the opposing
substrate 130.

[0055] One of the array substrate 120 or the opposing
substrate 130 may include a common electrode to form an
electric field with the pixel electrodes PE. In an exemplary
embodiment, for example, the liquid crystal display panel
100 may have a plane-to-line switching (“PLS”) structure in
which the common electrode is disposed in the array sub-
strate 120 and horizontal electric fields formed by the pixel
electrodes PE and the common electrode adjust alignments
of liquid crystal molecules in the liquid crystal layer 140. In
the PLS structure, the pixel electrodes PE or the common
electrode may include a plurality of slits defined therein.
Alternatively, the common electrode may be disposed in the
opposing substrate 130.

[0056] The liquid crystal display panel 100 may receive an
image signal from an image driving part 110.

[0057] The image driving part 110 may include a gate
driving part 111 and a data driving part 113. The gate driving
part 111 may be configured to output gate on/off voltages to
the gate lines GL. As illustrated in FIG. 1, the gate driving
part 111 and the data driving part 113 may be disposed as a
tape carrier package (“TCP”) relative to the liquid crystal
display panel 100. Alternatively, the gate driving part 111
and/or the data driving part 113 may be integrated on and/or
in the array substrate 120 of the liquid crystal display panel
100.

[0058] The data driving part 113 may be configured to
output data voltages to the data lines DL.

[0059] As illustrated in FIGS. 2 to 4, an exemplary
embodiment of the array substrate 120 of the liquid crystal
display panel 100 according to the invention may include a
base substrate 121, gate lines GL1 and GL2, a gate insula-
tion layer 123, data lines DL1 to DL3, a passivation layer
125, pixel electrodes PE1 to PE4 and switching elements
TFT. Each of the switching elements TFT may include a gate
electrode GE, a source electrode SE, an active pattern AP
and a drain electrode DE.

[0060] A display area of the liquid crystal display panel
100 may be divided by or into a plurality of unit pixels PU,
each of which overlaps the pixel electrodes PE1 to PE4.
[0061] The base substrate 121 may include a transparent
insulation material. In an exemplary embodiment, for
example, the base substrate 121 may include glass, quartz,
plastic, polyethylene terephthalate resin, polyethylene resin,
polycarbonate resin, efc.

[0062] The gate lines GI.1 and GI.2 may be elongated to
extend in a first direction D1 on the base substrate 121. The
gate lines GLL1 and GL2 may be arranged in a second
direction D2 crossing the first direction D1. The gate lines
GL1 and GL.2 may include, e.g., aluminum (Al), gold (Au),
silver (Ag), copper (Cu). iron (Fe), nickel (Ni), etc. These
materials may be used alone or in a combination thereof. The
gate lines GL1 and GL2 may include, e.g., indium doped
zinc oxide (“170™), gallium doped zinc oxide (“GZ0”), etc.
The gate lines GL1 and GL.2 may include a first gate line
GL1 and a second gate line GL2 sequentially adjacent to
each other along the second direction D2.

[0063] Each of the gate lines GL.1 and GL.2 may define the
gate electrode GE such that the gate electrode GE is elec-
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trically connected to the respective gate line GL among the
first and second gate lines GL1 and GL2. Each of the gate
lines GL1 and GL2 may define the gate electrode GE
provided in plural. The gate electrode GE may include, for
example, the same material as that of the gate lines GL.1 and
GL2. In an exemplary embodiment for example, the gate
electrode GE may be integrally formed with the respective
gate line GL among the first and second gate lines GL1 and
GL2.

[0064] The gate insulation layer 123 may be disposed on
the base substrate 121 with the gate lines GL1 and GL2 and
the gate electrode GE disposed thereon. The gate insulation
layer 123 may include a transparent insulation material such
as, for example, silicon oxide, silicon nitride, etc.

[0065] The active pattern AP may be disposed on the gate
insulation layer 123 to overlap the gate electrode GE. The
active pattern AP may include, e.g., indium (In), zinc (Zn),
gallium (Ga), tin (Sn), hafnium (Hf), etc. In an exemplary
embodiment, for example, the active pattern AP may include
an oxide semiconductor pattern such as, e.g., indium gallium
zine oxide (“IGZ0”), indium tin zinc oxide (“ITZ0”),
hafnium indium zinc oxide (“HIZO™), etc.

[0066] The data lines DL1 to DL3 may be disposed on the
base substrate 121 with the active pattern AP disposed
thereon. The data lines DL1 to DL3 may be elongated to
extend in the second direction D2. The data lines DL1 to
DL3 may be arranged in the first direction D1. In an
exemplary embodiment, for example, the second direction
D2 may be substantially perpendicular to the first direction
D1. In an exemplary embodiment, the data lines DL.1 to DL3
and the gate lines GL1 and GL2 may define the sub-pixel
areas, but the invention is not limited thereto. The data lines
DL1 to DL3 may include, e.g., the same material as that of
the gate lines GL1 and GL2. In an exemplary embodiment,
for example, the data lines DL1 to DL3 may include
aluminum (Al), gold (Au), silver (Ag), copper (Cu), iron
(Fe), nickel (Ni), etc. The data lines DL1 to DL3 may
include a first data line DL1, a second data line DL2 and a
third data line DL3 sequentially adjacent to one another
along the first direction D1.

[0067] The source electrode SE may be disposed on the
gate insulation layer 123 to overlap a first end portion of the
active pattern AP. Each of the data lines DL1 to DL3 may
define the source electrode SE such that the source electrode
SE is electrically connected to the respective data line DL
among the first to third data lines DL1 to DL3. Each of the
data lines DL1 to DL3 may define the source electrode GE
provided in plural. In an exemplary embodiment, for
example, the source electrode SE may be integrally formed
with the respective data line DL among the first to third data
lines DL1 to DL3.

[0068] The drain electrode DE may be spaced apart from
the source electrode SE. The drain electrode DE may be
disposed on the gate insulation layer 123 to overlap a second
end portion of the active pattern AP opposing the first end
thereof. The drain electrode DE may include, e.g., the same
material as that of the source electrode SE. In an exemplary
embodiment, for example, the source electrode SE and the
drain electrode DE may include aluminum (Al), gold (Au),
silver (Ag), copper (Cu), iron (Fe), nickel (Ni), etc. The
source electrode SE and the drain electrode DE may be ina
same layer among layers of the array substrate disposed on
the base substrate 121.
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[0069] The passivation layer 125 may be disposed on the
source electrode SE and the drain electrode DE. The passi-
vation layer 125 may cover the source electrode SE and the
drain electrode DE. The passivation layer 125 may include
an inorganic insulation material or an organic insulation
material. In an exemplary embodiment, for example, the
passivation layer 125 may include the same material as that
of the gate insulation layer 123. In an exemplary embodi-
ment, for example, the passivation layer 125 may include
silicon oxide, silicon nitride, etc.

[0070] The pixel electrodes PE1 to PE4 may be disposed
on the passivation layer 125. The pixel electrodes PE1 to
PE4 may include, e.g., a transparent conductive material.
Each of the pixel electrodes PE1 to PE4 may be electrically
connected to the drain electrode DE of a thin film transistor
TFT at a contact hole CNT defined in the passivation layer
125.

[0071] The pixel electrodes PE1 to PE4 may include a first
pixel electrode PE1 and a second pixel electrode PE2. The
first pixel electrode PE1 may be electrically connected to the
first gate line GL1 and the first data line DL1 through the
switching element TFT. The second pixel electrode PE2 may
be electrically connected to the first gate line GL1 and the
second data line DL2 by the switching element TFT.

[0072] The pixel electrodes PE1 to PE4 may include a
third pixel electrode PE3 and a fourth pixel electrode PE4.
The third pixel electrode PE3 may be electrically connected
to the second gate line GL2 and the first data line DL1
through the switching element TFT. The fourth pixel elec-
trode PE4 may be electrically connected to the second gate
line GL.2 and the second data line DL2 through the switching
element TFT.

[0073] Each of the pixel electrodes PE1 to PE4 may
include a slit SL defined in plural therein. A length of the slit
SL is elongated in an extension direction and is tilted toward
a desired angle with respect to the first direction D1 and the
second direction D2.

[0074] In addition, planar sizes of the pixel electrodes PE1
to PE4 may be different from one another. In an exemplary
embodiment, for example, in the top plan view a size of the
first pixel electrode PE1 may be greater than a size of the
second pixel electrode PE2. The size of the second pixel
electrode PE2 may be greater than a size of third pixel
electrode PE3. The size of the third pixel electrode PE3 may
be greater than a size of fourth pixel electrode PE4.

[0075] In exemplary embodiments, among a group of the
first to fourth pixel electrodes PE1 to PE4, the first and
second pixel electrodes PE1 and PE2 may be arranged along
the first direction D1, and the third and fourth pixel elec-
trodes PE3 and PE4 may be arranged along the first direction
D1 while being adjacent to the first and second pixel
electrodes PE1 and PE2 in the second direction D2.

[0076] In addition, the first to fourth pixel electrodes PE1
to PE4 may respectively correspond to first to fourth color
areas. In an exemplary embodiment, for example, the first
color area may be a red area R, and the second color area
may be a green area G, and the third color area may be blue
area B, and the fourth color area may be white area W.

[0077] The data lines DL1 to DL3 may be disposed
between the pixel electrodes PE1 to PE4 arranged along the
first direction DI1. In an exemplary embodiment, for
example, the first and third pixel electrodes PE1 and PE3
may be disposed between the first and second data lines DLL1
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and DL2, and the second and fourth pixel electrodes PE2
and PE4 may be disposed between the second and third data
lines DL2 and DL3.

[0078] In addition, the same first gate line GL.1 may cross
both the first and second pixel electrodes PE1 and PE2, and
the same second gate line GL.2 may cross the third and
fourth pixel electrodes PE3 and PE4.

[0079] The first and second color areas may be divided
into a first upper color area and a first lower color area, and
a second upper color area and a second lower color area by
the first gate line GL1, respectively. The third and fourth
color areas may be divided into a third upper color area and
a third lower color area, and a fourth upper color area and
a fourth lower color area by the second gate line GL2,
respectively.

[0080] In addition, the first to fourth pixel electrodes PE1
to PE4 may include first to fourth upper pixel electrodes
PE11, PE21, PE31 and PE41 respectively corresponding to
the first to fourth upper color areas described above. The first
to fourth pixel electrodes PE1 to PE4 may further include
first to fourth lower pixel electrodes PE12, PE22, PE32 and
PE42 respectively corresponding to the first to fourth lower
color areas described above.

[0081] Inanexemplary embodiment, for example, the first
upper pixel electrode PE11 and the first lower pixel elec-
trode PE12 may be arranged symmetrically with respect to
the first gate line GL1, and the second upper pixel electrode
PE21 and the second lower pixel electrode PE22 may be
arranged symmetrically with respect to the first gate line
GL1.

[0082] In addition, the third upper pixel electrode PE31
and the third lower pixel electrode PE32 may be arranged
symmetrically with respect to the second gate line GL2, and
the fourth upper pixel electrode PE41 and the fourth lower
pixel electrode PE42 may be arranged symmetrically with
respect to the second gate line GL2.

[0083] As illustrated in FIGS. 5 and 6, the exemplary
embodiment of the liquid crystal display panel 100 accord-
ing to the invention may include the unit pixel PU provided
in plural. In the top plan view, the unit pixels PU may be
arranged in a matrix shape along the first direction D1 and
the second direction D2. Each of the unit pixels PU may
collectively include the red area R through which red light
transmits, the green area G through which green light
transmits, the blue area B through which blue light transmits
and the white area W through which white light transmits.

[0084] The unit pixel PU may include first to fourth color
areas CA1 to CA4. The first color area CA1 may be the red
area R, the second color area CA2 may be the green area G,
the third color area CA3 may be the blue area B and the
fourth color area CA4 may be the white area W. An order of
colors in the first to fourth color areas CA1 to CA4 may be
differently determined in other exemplary embodiments. In
an exemplary embodiment, for example, the first to fourth
color areas CAl to CA4 may have an arbitrary order in
which the red area R, the green area G, the blue area B and
the white area W are arranged.

[0085] The first to fourth color areas CAl to CA4 may
overlap the first to fourth pixel electrodes PE1 to PE4,
respectively. In an exemplary embodiment, for example, the
first color area CA1 may overlap the first pixel electrode
PE1, the second color area CA2 may overlap the second
pixel electrode PE2, the third color area CA3 may overlap
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the third pixel electrode PE3 and the fourth color area CA4
may ovetlap the fourth pixel electrode PE4.

[0086] Lengths L1 of the first and second pixel electrodes
PE1 and PE2 may be substantially the same as each other,
and lengths L2 of the third and fourth pixel electrodes PE3
and PE4 may be substantially the same as each other.

[0087] In addition, the lengths I.1 of the first and second
pixel electrodes PE1 and PE2 may be greater than the
lengths 1.2 of the third and fourth pixel electrodes PE3 and
PE4.

[0088] Widths W1 of the first and third pixel electrodes
PE1 and PE3 may be substantially the same as each other
and widths W2 of the second and fourth pixel electrodes PE2
and PE4 may be substantially the same as each other. The
widths W1 of the first and third pixel electrodes PE1 and
PE3 may be greater than the widths W2 of the second and
fourth pixel electrodes PE2 and PE4.

[0089] The first and second color areas CAl and CA2 may
be arranged along the first direction D1, and the third and
fourth color areas CA3 and CA4 may be arranged along the
first direction D1 and adjacent to the first and second color
areas CAl and CA2 in the second direction D2.

[0090] Lengths L1 of the first and second color areas CA1
and CA2 may be substantially the same as each other, and
lengths 1.2 of the third and fourth color areas CA3 and CA4
may be substantially the same as each other. The lengths .1
of the first and second color areas CA1 and CA2 may be
greater than the lengths [.2 of the third and fourth color areas
CA3 and CA4.

[0091] Widths W1 of the first and third color areas CAl
and CA3 may be substantially the same as each other and
widths W2 of the second and fourth color areas CA2 and
CA4 may be substantially the same as each other. The widths
W1 of the first and third color areas CA1 and CA3 may be
greater than the widths W2 of the second and fourth color
areas CA2 and CA4.

[0092] The first to fourth color areas CA1 to CA4 may be
disposed between the first to third data lines DL1 to DL3,
and the first and second gate lines GL1 and GL2 may cross
the first to fourth color areas CA1 to CA4.

[0093] The first and third color areas CA1 and CA3 may
be disposed between the first and second data lines DL1 and
DL2, and the second and fourth color areas CA2 and CA4
may be disposed between the second and third data lines
DL2 and DL3.

[0094] The same first gate line GL.1 may be arranged to
cross both the first and second color areas CAl and CA2,
and the same second gate line GL.2 may be arranged to cross
both the third and fourth color areas CA3 and CA4.

[0095] According to one or more exemplary embodiment
of the liquid crystal display panel 100 in accordance with the
invention, in a liquid crystal display panel having a RGBW
pixel structure, display quality thereof can be improved.

[0096] In particular, by a structure in which R, G, B and
W pixel area sizes decrease gradually, greenish problem can

be reduced and total luminance and transmittance can be
enhanced.

[0097] Also, the same first gate line GL.1 may be arranged
to cross the R pixel and G pixel, and the same second gate
line GL.2 may be arranged to cross the B pixel and W pixel
such that difference of capacitance by the data line and the
gate line can be reduced.
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[0098] By the above-described structure in which every
pixel has uniform electrical characteristics, the display qual-
ity of the liquid crystal display panel can be improved.
[0099] The foregoing is illustrative of exemplary embodi-
ments and is not to be construed as limiting thereof.
Although a few exemplary embodiments have been
described, those skilled in the art will readily appreciate that
many modifications are possible in exemplary embodiments
without materially departing from the novel teachings and
advantages of the invention. Accordingly, all such modifi-
cations are intended to be included within the scope of the
exemplary embodiments as defined in the claims. In the
claims, means-plus-function clauses are intended to cover
the structures described herein as performing the recited
function and not only structural equivalents but also equiva-
lent structures. Therefore, it is to be understood that the
foregoing is illustrative of various exemplary embodiments
and is not to be construed as limited to the specific exem-
plary embodiments disclosed, and that modifications to the
disclosed exemplary embodiments, as well as other exem-
plary embodiments, are intended to be included within the
scope of the appended claims.

What is claimed is:

1. A liquid crystal display substrate comprising:

a plurality of gate lines each extending in a first direction;

a plurality of data lines each extending in a second
direction crossing the first direction;

a plurality of switching elements respectively electrically
connected to a gate line among the plurality of gate
lines and a data line among the plurality of data lines;
and

a plurality of pixel electrodes electrically connected to the
plurality of switching elements, respectively,

wherein the pixel electrodes include:

a first pixel electrode connected to a first gate line and
to a first data line;

a second pixel electrode connected to the first gate line
to which the first pixel electrode is connected and to
a second data line adjacent to the first data line;

a third pixel electrode connected to a second gate line
adjacent to the first gate line and to the first data line
to which the first pixel electrode is connected; and

a fourth pixel electrode connected to the second gate
line to which the third pixel electrode is connected
and to the second data line to which the second pixel
electrode is connected,

wherein the first gate line overlaps the first and second
pixel electrodes, and the second gate line overlaps the
third and fourth pixel electrodes, and

wherein planar sizes of the first, second, third and fourth
pixel electrodes are different from one another.

2. The liquid crystal display substrate of claim 1, wherein

the first and second pixel electrodes are arranged along
the first direction, and

the third and fourth pixel electrodes are arranged along
the first direction and are adjacent to the first and
second pixel electrodes along the second direction.

3. The liquid crystal display substrate of claim 2, wherein

in the second direction,

lengths of the first and second pixel electrodes are
substantially the same as each other, and lengths of
the third and fourth pixel electrodes are substantially
the same as each other, and
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the lengths of the first and second pixel electrodes are
greater than the lengths of the third and fourth pixel
electrodes, and
in the first direction,
widths of the first and third pixel electrodes are sub-
stantially the same as each other, and widths of the
second and fourth pixel electrodes are substantially
the same as each other, and

the widths of the first and third pixel electrodes are
greater than widths of the second and fourth pixel
electrodes.

4. The liquid crystal display substrate of claim 3, wherein
in order, the first, second, third and fourth pixel electrodes
correspond to first, second, third and fourth color areas.

5. The liquid crystal display substrate of claim 4, wherein
the first, second, third and fourth color areas are red, green,
blue and white areas, respectively.

6. The liquid crystal display substrate of claim 4, wherein
pixel electrodes adjacent in the second direction are dis-
posed between two data lines adjacent in the first direction.

7. The liquid crystal display substrate of claim 6, wherein

the first and third pixel electrodes adjacent in the second
direction are disposed between the first and second data
lines adjacent in the first direction, and

the second and fourth pixel electrodes adjacent in the
second direction are disposed between the second data
line and a third data line adjacent in the first direction.

8. The liquid crystal display substrate of claim 4, wherein

the first color area is divided into a first upper color area
and a first lower color area by the first gate line,

the second color area is divided into a second upper color
area and a second lower color area by the first gate line,

the third color area is divided into a third upper color area
and a third lower color area by the second gate line, and

the fourth color area is divided into a fourth upper color
area and a fourth lower color area by the second gate
line.

9. The liquid crystal display substrate of claim 8, wherein

each of the first to fourth pixel electrodes defines:

a respective one of first to fourth upper pixel electrodes
corresponding to the first to fourth upper color areas,
and

a respective one of first to fourth lower pixel electrodes
corresponding to the first to fourth lower color areas.

10. The liquid crystal display substrate of claim 9,
wherein

the first upper pixel electrode and the first lower pixel
electrode are symmetric with respect to the first gate
line,

the second upper pixel electrode and the second lower
pixel electrode are symmetric with respect to the first
gate line,

the third upper pixel electrode and the third lower pixel
electrode are symmetric with respect to the second gate
line, and

the fourth upper pixel electrode and the fourth lower pixel
electrode are symmetric with respect to the second gate
line.

11. A liquid crystal display panel comprising:

a unit pixel provided in plural and comprising a first color
area, a second color area, a third color area and a fourth
color area;

aplurality of gate lines each extending in a first direction;
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a plurality of data lines each extending in a second
direction crossing the first direction;

a plurality of switching elements respectively electrically
connected to a gate line among the plurality of gate
lines and a data line among the plurality of data lines;
and

a plurality of pixel electrodes electrically connected to the
plurality of switching elements, respectively,

wherein the pixel electrodes include:

a first pixel electrode connected to a first gate line and
to a first data line;

a second pixel electrode connected to the first gate line
to which the first pixel electrode is connected and to
a second data line adjacent to the first data line;

a third pixel electrode connected to a second gate line
adjacent to the first gate line and to the first data line
to which the first pixel electrode is connected; and

a fourth pixel electrode connected to the second gate
line to which the third pixel electrode is connected
and to the second data line to which the second pixel
electrode is connected,

wherein the first gate line overlaps the first and second
pixel electrodes and, the second gate line overlaps the
third and fourth pixel electrodes,

wherein the first to fourth pixel electrodes correspond to
the first to fourth color areas of the unit pixel, respec-
tively, and

wherein planar sizes of the first to fourth pixel electrodes
are different from one another.

12. The liquid crystal display panel of claim 11, wherein

the first and second color areas are arranged along the first
direction, and

the third and fourth color areas are arranged along the first
direction and are adjacent to the first and second color
areas along the second direction.

13. The liquid crystal display panel of claim 12, wherein

in the second direction,

lengths of the first and second color areas are substan-
tially the same as each other, and lengths of the third
and fourth color areas are substantially the same as
each other, and

the lengths of the first and second color areas are
greater than the lengths of the third and fourth color
areas, and

in the first direction,
widths of the first and third color areas are substantially

the same as each other, and widths of the second and
fourth color areas are substantially the same as each
other, and

widths of the first and third color areas are greater than
the widths of the second and fourth color areas.

14. The liquid crystal display panel of claim 13, wherein
in order, the first to fourth color areas are red, green, blue and
white areas.

15. The liquid crystal display panel of claim 12, wherein
among the first to fourth color areas of the unit pixel, color
areas adjacent in the second direction are disposed between
two data lines adjacent in the first direction.

16. The liquid crystal display panel of claim 15, wherein

the first and third color areas adjacent in the second
direction are disposed between the first and second data
lines adjacent in the first direction, and
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the second and fourth color areas adjacent in the second
direction are disposed between the second data line and
a third data line adjacent in the first direction.

17. The liquid crystal display panel of claim 15, wherein

the first gate line overlaps the first and second color areas,
and

the second gate line overlaps the third and fourth color
areas.

18. The liquid crystal display panel of claim 17, wherein

the first color area is divided into a first upper color area
and a first lower color area by the first gate line,

the second color area is divided into a second upper color
area and a second lower color area by the first gate line,

the third color area is divided into a third upper color area
and a third lower color area by the second gate line, and

the fourth color area is divided into a fourth upper color
area and a fourth lower color area by the second gate
line.

19. The liquid crystal display panel of claim 18, wherein

each of the first to fourth pixel electrodes defines:
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a respective one of first to fourth upper pixel electrodes
corresponding to the first to fourth upper color areas,
and

a respective one of first to fourth lower pixel electrodes
corresponding to the first to fourth lower color areas.

20. The liquid crystal display panel of claim 19, wherein

the first upper pixel electrode and the first lower pixel
electrode are symmetric with respect to the first gate
line,

the second upper pixel electrode and the second lower
pixel electrode are symmetric with respect to the first
gate line,

the third upper pixel electrode and the third lower pixel
electrode are symmetric with respect to the second gate
line, and

the fourth upper pixel electrode and the fourth lower pixel
electrode are symmetric with respect to the second gate
line.
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