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(57) ABSTRACT

A liquid crystal display panel includes unit pixels including a
first unit pixel and a second unit pixel, each of the first umt
pixel and the second unit pixel including a first white area and
first to third color areas, gate lines which extend in a first
direction, cross the unit pixels and include a first gate line and
a second gate line, data lines which extend in a second direc-
tion, and pixel electrodes which are electrically connected to
the data lines and include first to seventh pixel electrodes,
where the first to third pixel electrodes overlap the first to third
color areas of the first unit pixel, respectively, the fourth to
sixth pixel electrodes overlap the first to third color areas of
the second unit pixel, respectively, and the seventh pixel
electrode overlaps the first white areas of the first and second
unit pixels.
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LIQUID CRYSTAL DISPLAY PANEL

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0166851, filed on Dec. 30, 2013,
and all the benefits accruing therefrom under 35 U.S.C. §119,
the contents of which in its entirety is herein incorporated by
reference.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments of the invention relate to a
liquid crystal display (“LCD”) panel. More particularly,
exemplary embodiments of the invention relate to an LCD
panel capable of improving display quality.

[0004] 2. Description of the Related Art

[0005] Aliquid crystal display (“LCD”) panel may include
an array substrate, an opposing substrate and an LCD layer
therebetween. The array substrate may include a plurality of
pixel electrodes arranged in a matrix shape. A signal driving
part may be configured to apply a desired voltage to the pixel
electrodes to drive the LCD panel. A plurality ofliquid crystal
molecules in the LCD layer may be aligned due to an electric
field generated by the voltage.

[0006] The LCD panel may include a plurality of color
filters. The color filters may be disposed on the array substrate
and/or the opposing substrate. In an exemplary embodiment,
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. The pixel electrodes may be configured to trans-
mit backlight as red light, green light or blue light according
to an alignment of the liquid crystal molecules. A pixel area
non-overlapping the color filters may transmit the backlight
as white light (W).

[0007] Ifthe LCD panelincludes an RGBW pixel structure
in which a unit pixel includes a red light transmitting area, a
green light transmitting area, a blue light transmitting area
and a white light transmitting area, then the pixel electrodes
may include a plurality of domains to increase the transmit-
ting areas of the color lights in order to improve color-sharp-
ness and viewing angle of the LCD panel.

SUMMARY

[0008] When a white light transmitting area is relatively
small in size, a backlight may be diffracted due to small
domains in pixel electrodes in the white light transmitting
area, thereby reducing color-sharpness of a liquid crystal
display (“LCD”) panel.

[0009] One or more exemplary embodiment of the inven-
tion provides an LCD panel having an RGBW pixel structure
capable of improving color-sharpness of a display image.
[0010] In an exemplary embodiment of an LCD panel
according to the invention, the LCD panel includes a plurality
of unit pixels including a first unit pixel and a second unit
pixel adjacent to each other, a plurality of gate lines extending
in a first direction and crossing the unit pixels, a plurality of
data lines extending in a second direction which crosses the
first direction and a plurality of pixel electrodes electrically
connected to the plurality of data lines respectively. The unit
pixels include a first color area, a second color area, a third
color area different from each other and a first white area,
respectively. The plurality of gate lines includes a first gate
line and a second gate line adjacent to each other. The pixel
electrodes include a first pixel electrode, a second pixel elec-
trode, a third pixel electrode, a fourth pixel electrode, a fifth
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pixel electrode, a sixth pixel electrode and a seventh pixel
electrode. The first to the third pixel electrodes overlap the
first to the third color areas of the first unit pixel respectively.
The fourth to the sixth pixel electrodes overlap the first to the
third color areas of the second unit pixel respectively. The
seventh pixel electrode is disposed between the first gate line
and the second gate line. The seventh pixel electrode overlaps
the first white area ofthe first unit pixel and the first white area
of the second unit pixel.

[0011] In an exemplary embodiment, the first to the third
pixel electrodes may be arranged along the first direction.
Dispositions of the fourth to the sixth pixel electrodes may be
substantially symmetrical to dispositions of the first to the
third pixel electrodes with respect to the seventh pixel elec-
trodes.

[0012] In an exemplary embodiment, a second size of the
seventh pixel electrodes may be substantially greater than a
first size of one of the first pixel electrode, the second pixel
electrode and the third pixel electrode.

[0013] In an exemplary embodiment, the second size may
be greater than about two times of the first size and smaller
than about three times of the first size.

[0014] In an exemplary embodiment, a plurality of slits
tilted from the first direction and the second direction and may
be defined in the pixel electrodes, respectively. A first width of
one of the plurality of slits of the first pixel electrode, the
second pixel electrode and the third pixel electrode may be
substantially equal to or less than a second width of the
seventh pixel electrode.

[0015] In an exemplary embodiment, the first to the third
color areas of the first unit pixel may be disposed at a first side
of the first gate line. The first white area of the first unit pixel
may be disposed at a second side of the first gate line opposite
to the first side of the first gate line. The first to the third color
areas of the second unit pixel may be disposed at a first side of
the second gate line. The first white area of the second unit
pixel may be disposed at a second side of the second gate line
opposite to the first side of the second gate line.

[0016] In an exemplary embodiment, the seventh pixel
electrode may be electrically connected to the first gate line.
[0017] In an exemplary embodiment, the seventh pixel
electrode may be electrically connected to the second gate
line. The first gate line and the second gate line may be
configured to receive synchronized gate signals.

[0018] In an exemplary embodiment, the plurality of data
lines may include a first data line electrically connected to the
first pixel electrode and the fourth pixel electrode, a second
data line electrically connected to the second pixel electrode
and the fifth pixel electrode, a third data line electrically
connected to the third pixel electrode and the sixth pixel
electrode and a fourth data line electrically connected to the
seventh pixel electrode.

[0019] Inanexemplary embodiment, atleast one of the first
data line, the second data line, the third data line and the
fourth dataline may be disposed between two pixel electrodes
among the first pixel electrode, the second pixel electrode and
the third pixel electrode.

[0020] In anexemplary embodiment, the second unit pixel
may be adjacent to the first unit pixel in the second direction.
A seventh data voltage applied to the seventh pixel electrode
via the fourth data line may be determined based on first to
sixth data voltages respectively applied to the first to the sixth
pixel electrode.
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[0021] Inanexemplary embodiment, the seventh data volt-
age may be one of a minimum value, a maximum value and an
average value among the first to the sixth data voltages.
[0022] In an exemplary embodiment, the second unit pixel
may be adjacent to the first unit pixel in the second direction.
The unit pixels may further include a third unit pixel adjacent
to the first unit pixel in the first direction and a fourth unit
pixel adjacent to the third unit pixel in the second direction.
The first unit pixel may further include a second white area
adjacent to the first white area in the first direction. The
second white area may be adjacent to the seventh pixel elec-
trode in the first direction. The second white area may overlap
an eighth pixel electrode which partially overlaps the second
unit pixel, the third unit pixel and the fourth unit pixel.
[0023] In an exemplary embodiment, the pixel electrodes
may further include a ninth pixel electrode, a tenth pixel
electrode and an eleventh pixel electrode respectively over-
lapping a first color area, a second color area and a third color
area of the third unit pixel and a twelfth pixel electrode, a
thirteenth pixel electrode and a fourteenth pixel electrode
respectively overlapping a first color area, a second color area
and a third color area of the fourth unit pixel. An eighth data
voltage applied to the eighth pixel electrode may be one of a
minimum value, a maximum value and an average value
among first to sixth data voltages respectively applied to the
first to the sixth pixel electrodes and ninth to fourteenth data
voltages respectively applied to the ninth to the fourteenth
pixel electrodes.

[0024] In an exemplary embodiment, the unit pixels may
further include a third unit pixel adjacent to the first unit pixel
in the first direction and a fourth unit pixel opposite to the
third unit pixel with respect to the third unit pixel. A first color
area, a second color area and a third color area of the third unit
pixel and a first color area, a second color area and a third
color area of the fourth unit pixel may be disposed between
the first gate line and the second gate line.

[0025] In an exemplary embodiment, the fourth unit pixel,
the first unit pixel and the third unit pixel may be disposed in
a zigzag shape along the first direction.

[0026] In an exemplary embodiment, the pixel electrodes
may further include a ninth pixel electrode, a tenth pixel
electrode and an eleventh pixel electrode respectively over-
lapping the first to the third color areas of the third unit pixel
and a twelfth pixel electrode, a thirteenth pixel electrode and
a fourteenth pixel electrode respectively overlapping the first
to the third color areas of the fourth unit pixel. The first unit
pixel may further include a second white area adjacent to the
first white area in the first direction. The second white area
may be adjacent to the seventh pixel electrode in the first
direction. The second white area may overlap an eighth pixel
electrode which partially overlaps the second unit pixel, the
third unit pixel and the fourth unit pixel. An eighth data
voltage applied to the eighth pixel electrode may be one of a
minimum value, a maximum value and an average value
among first to sixth data voltages respectively applied to the
first to the sixth pixel electrodes and ninth to fourteenth data
voltages respectively applied to the ninth to the fourteenth
pixel electrodes.

[0027] In an exemplary embodiment, the LCD panel may
further include a light blocking pattern overlapping the plu-
rality of gate lines and the plurality of data lines. The light
blocking pattern may include a plurality of opening areas.
[0028] In an exemplary embodiment, the light blocking
pattern may include a plurality of first opening areas overlap-
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ping the first color areas, the second color areas and the third
color areas of the first and the second unit pixels and a second
opening area overlapping the first white areas of the first and
the second unit pixels. The second opening area may be
disposed between the first gate line and the second gate line.
[0029] Inanexemplary embodiment, a third area of the first
opening areas overlapping the first unit pixel may be substan-
tially the same as a fourth area of the second opening area.
[0030] According to one or more exemplary embodiment
ofthe LCD panel, white areas in unit pixels in a RGBW pixel
structure may overlap a pixel electrode which is greater in size
and broader in slit-width than individual color areas (i.e.,ared
area, a green area and a blue area) in the unit pixels, and the
pixel electrode may be independently or dependently driven
from the color areas, thereby reducing diffraction of backlight
due to white domain size and improving color-sharpness of a
display image.

[0031] Also, adjacent unit pixels may share a single white
area, thereby reducing number of switching elements for
controlling a pixel electrode overlapping the single white area
and improving yield rate of the LCD panel.

[0032] Furthermore, an opening area of a light blocking
pattern covering the switching elements may be broaden,
thereby improving transmissivity of the LCD panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The above and other features and advantages of the
invention will become more apparent by describing in
detailed exemplary embodiments thereof with reference to
the accompanying drawings, in which:

[0034] FIG. 1 is a perspective view illustrating a liquid
crystal display (“LCD”) panel according to an exemplary
embodiment of the invention;

[0035] FIG. 2 is a plan view illustrating a pixel structure of
the LCD panel in FIG. 1;

[0036] FIG. 3A is an enlarged plan view illustrating a
switching element in FIG. 2;

[0037] FIG. 3B is a cross-sectional view taken along line
I-T' of FIG. 3A,;
[0038] FIG. 4 is a plan view illustrating light transmitting

areas of the LCD panel in FIG. 2;

[0039] FIG. 5 is a plan view illustrating a light blocking
pattern of the LCD panel in FIG. 2;

[0040] FIG. 6 is a plan view illustrating a light blocking
pattern of the LCD panel in FIG. 2;

[0041] FIG. 7is a plan view illustrating a pixel structure of
an LCD panel according to an exemplary embodiment of the
invention;

[0042] FIG. 8 is a plan view illustrating light transmitting
areas of the LCD panel in FIG. 7,

[0043] FIG. 9 is a plan view illustrating a light blocking
pattern of the LCD panel in FIG. 7;

[0044] FIG. 10 is a plan view illustrating a light blocking
pattern of the LCD panel in FIG. 7;

[0045] FIG. 11isaplanview illustrating a pixel structure of
an LCD panel according to an exemplary embodiment of the
invention;

[0046] FIG. 12 is a plan view illustrating light transmitting
areas of the LCD panel in FIG. 11,

[0047] FIG. 13 is a plan view illustrating a light blocking
pattern of the LCD panel in FIG. 11; and

[0048] FIG. 14 is a plan view illustrating a light blocking
pattern of the LCD panel in FIG. 11.
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DETAILED DESCRIPTION

[0049] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which various embodiments are shown. This invention may,
however, be embodied in many different forms, and should
not be construed as 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 scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.
[0050] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present.

[0051] Itwill beunderstood that, although the terms “first,”
“second,” “third” 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
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, “a first element,” “component,” “region,” “layer” or
“section” discussed below could be termed a second element,
component, region, layer or section without departing from
the teachings herein.

[0052] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting. As used herein, the singular forms “a,” “an,” and
“the” are intended to include the plural forms, including “at
least one,” unless the content clearly indicates otherwise.
“Or” means “and/or”” As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. It will be further understood that the
terms “comprises” and/or “comprising,” or “includes” and/or
“including” when used in this specification, specify the pres-
ence of stated features, regions, integers, steps, operations,
elements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, regions, inte-
gers, steps, operations, elements, components, and/or groups
thereof.

[0053] 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 therefore, encom-
passes 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 ori-
ented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

[0054] “About” or “approximately” as used herein is inclu-
sive of the stated value and means within an acceptable range
of deviation for the particular value as determined by one of
ordinary skill in the art, considering the measurement in
question and the error associated with measurement of the
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particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within +30%, 20%, 10%, 5% of the
stated value.

[0055] 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 disclosure 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 the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0056] 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.

[0057] Hereinafter, exemplary embodiments of the inven-
tion will be described in further detail with reference to the
accompanying drawings.

[0058] FIG. 1 is a perspective view illustrating a liquid
crystal display (“LCD”) panel according to an exemplary
embodiment of the invention.

[0059] Referring to FIG. 1, an LCD panel 100 according to
the exemplary embodiment may include an array substrate
120, an opposing substrate 130 and an LCD layer 140.
[0060] The array substrate 120 may include a plurality of
gate lines GL, a plurality of data lines DL, a plurality of
switching element TFT and a plurality of pixel electrodes PE.
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 sub-pixel areas.

[0061] The opposing substrate 130 may face the array sub-
strate 120.
[0062] The liquid crystal layer 140 may be disposed

between the array substrate 120 and the opposing substrate
130.

[0063] 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, the LCD
panel 100 may have a color filter on array substrate (“COA™)
structure in which the color filter pattern is disposed on the
array substrate 120, for example. In an alternative exemplary
embodiment, the color filter pattern may be disposed on the
opposing substrate 130. The color filter pattern may include,
e.g., a red filter, a green filter and a blue filter, etc. In an
alternative exemplary embodiment, the color filter pattern
may include a color phosphor or a nano-particle to convert
backlight having a blue light or an ultraviolet waveband into
red light, green light, yellow light, etc. Hereinafter, transmit-
ting areas of the red light, the green light, the blue light and a
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white light may be referred as a red area, a green area, a blue
area and a white area, respectively.

[0064] 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
areas. In an exemplary embodiment, the LCD panel 100 may
have a black matrix on array substrate (“BOA”) structure in
which the light blocking pattern is disposed on the array
substrate 120, for example. In an alternative exemplary
embodiment, the light blocking pattern may be disposed on
the opposing substrate 130.

[0065] One of the array substrate 120 or the opposing sub-
strate 130 may include a common electrode to generate an
electric field with the pixel electrodes PE. In an exemplary
embodiment, the LCD panel 100 may have a plane-to-line
switching (“PLS”) structure in which the common electrode
is disposed on the array substrate 120 and horizontal electric
fields generated by the pixel electrodes and the common
electrode adjust alignments of liquid crystal molecules in the
liquid crystal layer 140, for example. In the PLS structure, a
plurality of slits may be defined in the pixel electrodes PE or
the common electrode. In an alternative exemplary embodi-
ment, the common electrode may be disposed on the oppos-
ing substrate 130.

[0066] The LCD panel 100 may receive an image signal
from an image driving part 110.

[0067] Theimage driving part 110 may include a gate driv-
ing 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 embedded as a tape
carrier package (“TCP”) form in the LCD panel 100. In other
exemplary embodiments, the gate driving part 111 and/or the
data driving part 113 may be integrated on the array substrate
120.

[0068] The data driving part 113 may be configured to
output data voltages to the data lines DL.

[0069] FIG. 2 is a plan view illustrating a pixel structure of
the LCD panel in FIG. 1. FIG. 3A is an enlarged plan view
illustrating a switching element in FIG. 2. FIG. 3B is a cross-
sectional view taken along line I-I' of FIG. 3A.

[0070] Referring to FIGS. 2, 3A and 3B, an array substrate
120 of the L.CD panel 100 according to the illustrated exem-
plary embodiment may include a base substrate 121, gate
lines GL1, GL.2 and GL3, a gate insulation layer 123, data
lines DL1 to DL9, a passivation layer 125, pixel electrodes
PE1 to PE15 and switching elements TFT1to TFT15. Each of
the switching elements TFT1 to TFT15 may include a gate
electrode GE, asource electrode SE, an active pattern AP and
a drain electrode DE.

[0071] A display area of the LCD panel 100 may be divided
by a plurality of unit pixels including a first unit pixel PUI.
The firstunit pixel PU1 may at least partially overlap a desired
number of the pixel electrodes PE.

[0072] Inanexemplary embodiment, the base substrate 121
may include a transparent insulation material. In an exem-
plary embodiment, the base substrate 121 may include glass,
quartz, plastic, polyethylene terephthalate resin, polyethyl-
ene resin, polycarbonate resin, etc.

[0073] The gate lines GL.1, GL2 and GI.3 may extend in a
first direction D1 on the base substrate 121. The gate lines
GL1, GL2 and GL3 may be arranged in a second direction D2
crossing the first direction D1. In an exemplary embodiment,
the gate lines GL.1, GL2 and GL3 may include, e.g., alumi-
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num (Al), gold (Au), silver (Ag), copper (Cu), iron (Fe),
nickel (Ni), etc. The-above described elements may be used
alone or in any combinations thereof. In an exemplary
embodiment, the gate lines GL1, GL2 and GL3 may include,
e.g., indium doped zinc oxide (“IZ0”), gallium doped zinc
oxide (“GZ0O”), etc. The gate lines GL1, GL2 and GL3 may
include a first gate line GL1, a second gate line GL.2 and a
third gate line GL3 sequentially adjacent to one another along
the second direction D2.

[0074] The gate electrode GE may be electrically con-
nected to each of the gate lines GL1, GL2 and GL3. In an
exemplary embodiment, the gate electrode GE may include,
for example, a same material as the gate lines GL.1, GL2 and
GL3. In an exemplary embodiment, the gate electrode GE
may be unitary with each of the gatelines GL1, GL.2 and GL3.
[0075] The gate insulation layer 123 may be disposed on
the base substrate 121 on which the gate lines GL.1, GL2 and
GL3 and the gate electrode GE are disposed. In an exemplary
embodiment, the gate insulation layer 123 may include a
transparent insulation material such as, for example, silicon
oxide, silicon nitride, etc.

[0076] The active pattern AP may be disposed on the gate
insulation layer 123. The active pattern AP may overlap the
gate electrode GE. In an exemplary embodiment, the active
pattern AP may include, e.g., indium (In), zinc (Zn), gallium
(Ga), tin (Sn), hafnium (Hf), etc. In an exemplary embodi-
ment, the active pattern AP may include an oxide semicon-
ductor pattern such as, e.g., indium gallium zinc oxide
(“IGZ0O”), indium tin zinc oxide (“ITZ0”), hafnium indium
zine oxide (“HIZO”), etc.

[0077] The data lines DL1 to DL9 may be disposed on the
base substrate 121 on which the active pattern AP is disposed.
The datalines DL1 to DL9 may extend in the second direction
D2. The data lines DL1 to DL9 may be arranged in the first
direction D1. In an exemplary embodiment, the second direc-
tion D2 may be substantially perpendicular to the first direc-
tion D1. The data lines DL1 to DL9 and the gate lines GL1,
GL2 and GL3 may define a plurality of sub-pixel areas. How-
ever, the invention is not limited thereto, and the plurality of
sub-pixel areas may not be defined by the data lines DL1 to
DL9 and the gate lines GL1, GL.2 and GL3. In an exemplary
embodiment, the data lines DL1 to DL9 may include, e.g., a
same material as the gate lines GL1, GL.2 and GL3. In an
exemplary embodiment, the data lines DL1 to DL9 may
include aluminum (Al), gold (Au), silver (Ag), copper (Cu),
iron (Fe), nickel (Ni), etc. The data lines DL1 to DL9 may
include a first data line DL1, a second data line DL2, a third
data line DL3, a fourth data line DL4, a fifth data line DLS, a
sixth data line DL, a seventh data line DL7, an eighth data
line DL8 and a ninth data line DL9 sequentially adjacent to
one another along the first direction D1.

[0078] The source electrode SE may be disposed on the
gate insulation layer 123. The source electrode SE may over-
lap a first end portion (e.g., left portion) of the active pattern
AP. The source electrode SE may be electrically connected to
each of the data lines DL1 to DL9. In an exemplary embodi-
ment, the source electrode SE may be unitary with the data
lines DL1 to DL9.

[0079] 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. The drain electrode
DE may overlap a second end portion (e.g., right portion) of
the active pattern AP. The drain electrode DE may include,
e.g., a same material as the source electrode SE. In an exem-
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plary embodiment, the source electrode SE and the drain
electrode DE may include aluminum (Al), gold (Au), silver
(Ag), copper (Cu), iron (Fe), nickel (Ni), etc.

[0080] The passivation layer 125 may be disposed on the
source electrode SE and the drain electrode DE. The passiva-
tion layer 125 may cover the source electrode SE and the drain
electrode DE. The passivation layer 125 may include an inor-
ganic insulation material or an organic insulation material. In
an exemplary embodiment, the passivation layer 125 may
include a same material as that of the gate insulation layer
123, for example. In an exemplary embodiment, the passiva-
tion layer 125 may include silicon oxide, silicon nitride, etc.
[0081] The pixel electrodes PE1 to PE15 may be disposed
on the passivation layer 125. In an exemplary embodiment,
the pixel electrodes PE1 to PE15 may include, e.g., a trans-
parent conductive material. Each of the pixel electrodes PE1
to PE15 may be electrically connected to the drain electrode
DE through a contact hole CNT defined in the passivation
layer 125.

[0082] The pixel electrodes PE1 to PE15 may includea 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 by a first
switching element TFT1. The second pixel electrode PE2
may be electrically connected to the first gate line GL1 and
the second data line DL.2 by a second switching element
TFT2.

[0083] The pixel electrodes PE1 to PE15 may include a
third pixel electrode PE3 and a fourth pixel electrode PE4.
The third pixel electrode PE3 may be electrically connected
to the first gate line GL1 and the fourth data line DL4 by a
third switching element TFT3. The fourth pixel electrode PE4
may be electrically connected to the first gate line GL1 and
the fifth data line DL5 by a fourth switching element TFT4.
[0084] Thepixel electrodes PE1 to PE15 may include a fifth
pixel electrode PE5 and a sixth pixel electrode PE6. The fifth
pixel electrode PES may be electrically connected to the first
gate line GL1 and the seventh data line DL7 by a fifth switch-
ing element TFT5. The sixth pixel electrode PE6 may be
electrically connected to the first gate line GL1 and the eighth
data line DL8 by a sixth switching element TET6.

[0085] The pixel electrodes PE1 to PE15 may include a
seventh pixel electrode PE7, an eighth pixel electrode PES
and a ninth pixel electrode PE9. The seventh pixel electrode
PET may be electrically connected to the second gate line
GL2 and the third data line DL3 by a seventh switching
element TFT7. The eighth pixel electrode PE8 may be elec-
trically connected to the second gate line GL2 and the sixth
data line DL6 by an eighth switching element TFT8. The
ninth pixel electrode PE9 may be electrically connected to the
second gate line GL.2 and the ninth data line DL9 by a ninth
switching element TFT9. The seventh to the ninth pixel elec-
trodes PE7, PE8 and PE9 may be disposed between the first
gate line GL1 and the second gate line GL.2.

[0086] The pixel electrodes PE1 to PE15 may include a
tenth pixel electrode PE10 and an eleventh pixel electrode
PE11. The tenth pixel electrode PE10 may be electrically
connected to the third gate line GL3 and the first data line DL.1
by a tenth switching element TFT10. The eleventh pixel elec-
trode PE11 may be electrically connected to the third gate line
GL3 and the second data line DL2 by an eleventh switching
element TFT11.

[0087] The pixel electrodes PE1 to PE15 may include a
twelfth pixel electrode PE12 and a thirteenth pixel electrode
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PE13. The twelfth pixel electrode PE12 may be electrically
connected to the third gate line GL3 and the fourth data line
DL4 by a twelfth switching element TFT12. The thirteenth
pixel electrode PE13 may be electrically connected to the
third gate line GL.3 and the fifth data line DL5 by a thirteenth
switching element TFT13.

[0088] The pixel electrodes PE1 to PE15 may include a
fourteenth pixel electrode PE14 and a fifteenth pixel electrode
PE15. The fourteenth pixel electrode PE14 may be electri-
cally connected to the third gate line GL3 and the seventh data
line DL7 by a fourteenth switching element TFT14. The
fifteenth pixel electrode PE15 may be electrically connected
to the third gate line GL3 and the eighth data line DL8 by a
fifteenth switching element TFT15.

[0089] A plurality ofslits tilted toward a desired angle with
respect to the first direction D1 and the second direction D2
may be defined in each of the pixel electrodes PE1 to PE15. In
an exemplary embodiment, first slits SL1 having a first width
WP1 may be defined in the first to the sixth pixel electrodes
PE1 to PE6 and the tenth to the fifteenth pixel electrodes PE10
to PE15. In an exemplary embodiment, the first width WP1
may be greater than about 1 micrometer (m) and smaller than
about 10 pum, for example. In an exemplary embodiment,
second slits SL.2 having a second width WP2 may be defined
in the seventh to the ninth pixel electrodes PE7 to PE9. The
second width WP2 may be substantially equal to or greater
than the first width WP1. In an exemplary embodiment, the
second width WP2 may be greater than about 1 um and
smaller than about 10 pm, for example.

[0090] Sizes of the pixel electrodes PE1 to PE15 may be
different from one another. In an exemplary embodiment, the
first to the sixth pixel electrodes PE1 to PE6 and the tenth to
the fifteenth pixel electrodes PE10 to PE15 may have a first
area, respectively. In an exemplary embodiment, the seventh
to the ninth pixel electrodes PE7 to PE9 may have a second
area, respectively. The second area may be substantially
greater than the first area. In an exemplary embodiment, the
second area may be greater than about two times of the first
area and smaller than about three times of the first area, for
example. In an exemplary embodiment, the second area may
be about two times of the first area, for example.

[0091] One or more of the data lines DL1 to DL9 may be
disposed between the pixel electrodes PE1 to PE15. In an
exemplary embodiment, the second to the fourth data lines
DL2 to DI4 may be disposed between the second pixel elec-
trode PE2 and the third pixel electrode PE3. The second to the
fourth data lines DL2 to DL4 may be disposed between the
seventh pixel electrode PE7 and the eighth pixel electrode
PES. The second to the fourth data lines DL2 to DL.4 may be
disposed between the eleventh pixel electrode PE11 and the
twelfth pixel electrode PE12.

[0092] Inasimilar manner, the fifth to the seventh data lines
DL5 to DL7 may be disposed between the fourth pixel elec-
trode PE4 and the fifth pixel electrode PES and between the
eighth pixel electrode PE8 and the ninth pixel electrode PE9
and between the thirteenth pixel electrode PE13 and the four-
teenth pixel electrode PE14.

[0093] Asmentioned above, three data lines DL.2 to DL4 or
DLS5 to DL7 may be disposed between two of the pixel elec-
trodes PE1 to PE6 electrically connected to the first gate line
GL1. Also, the three data lines DL2 to DL4 or DL5 to DL7
may be disposed between two of the pixel electrodes PE7 to
PE9 electrically connected to the second gate line GL2. Also,
the three data lines DL2 to DL4 or DL5 to DL7 may be
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disposed between two of the pixel electrodes PE10 to PE15
electrically connected to the third gate line GL3.

[0094] Data voltages applied to the pixel electrodes PE1 to
PE15 through the data lines DL1 to DL9 will be described in
detail referring to FIG. 5.

[0095] FIG. 4 is a plan view illustrating light transmitting
areas of the LCD panel in FIG. 2. FIG. 5 is a plan view
illustrating a light blocking pattern of the LCD panel in FIG.
2.

[0096] Referring to FIGS. 2, 4 and 5, the LCD panel 100
according to the illustrated exemplary embodiment may
include a plurality of unit pixels PU1, PU2, PU3 and PU4.
The unitpixels PU1 to PU4 may be arranged in amatrix shape
along the first direction D1 and the second direction D2. The
unit pixels PUT to PU4 may include a red area through which
red light transmits, a green area through which green light
transmits, a blue area through which blue light transmits and
a white area through which white light transmits.

[0097] The unit pixels PU1 to PU4 may include a first unit
pixel PU1. The first unit pixel PU1 may include a first color
area CAL asecond color area CA2 and a third colorarea CA3.
The first unit pixel PU1 may partially overlap a first white area
WAL1 and a second white area WA2.

[0098] The unit pixels PU1 to PU4 may include a second
unit pixel PU2. The second unit pixel PU2 may include a
fourth color area CA4, a fifth color area CAS and a sixth color
area CA6. The second unit pixel PU2 may partially overlap
the second white area WA2 and a third white area WA3. The
second unit pixel PU2 may be adjacent to the first pixel unit
PU1 in the first direction D1.

[0099] Theunit pixels PU1 to PU4 may include a third unit
pixel PU3. The third unit pixel PU3 may include a seventh
color area CA7, an eighth color area CA8 and a ninth color
area CA9. The third unit pixel PU3 may partially overlap the
first white area WA1 and the second white area WA2. The
third unit pixel PU3 may be adjacent to the first pixel unit PU1
in the second direction D2.

[0100] The unit pixels PU1 to PU4 may include a fourth
unit pixel PU4. The fourth unit pixel PU4 may include a tenth
color area CA10, an eleventh color area CA11 and a twelfth
color area CA12. The fourth unit pixel PU4 may partially
overlap the second white area WA2 and the third white area
WAS3. The fourth unit pixel PU4 may be adjacent to the
second unit pixel PU2 in the second direction D2.

[0101] The first to the third color areas CA1 to CA3, the
fourth to the sixth color areas CA4 to CA6, the seventh to the
ninth color areas CA7 to CA9 and the tenth to the twelfth
color areas CA10 to CA12 may be the red area, the green area
and the blue area, respectively. An order of colors in the color
areas CA1 to CA12 may be differently determined in other
exemplary embodiments. In an exemplary embodiment, the
first to the third color areas CA1 to CA3 may have an arbitrary
order in which the red area, the green area and the blue area
are arranged.

[0102] Thecolorareas CAlto CAG6,the white areas WAL to
WAS3 and the color areas CA7 to CA12 may be at least
partially overlap one or more of the first to the fifteenth pixel
electrodes PE1 to PE15, respectively. In an exemplary
embodiment, the first to the sixth color areas CA1 to CA6
may overlap the first to sixth pixel electrodes PE1 to PES,
respectively. In an exemplary embodiment, the first to the
third whit areas WA1 to WA3 may overlap the seventh to the
ninth pixel electrodes PE7 to PE9, respectively. In an exem-
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plary embodiment, the seventh to the twelfth color areas CA7
to CA12 may overlap the tenth to the fifteenth pixel electrodes
PE10 to PE15, respectively.

[0103] Data voltages having a first red value R1, a first
green value G1 and a first blue value B1 may be applied to the
first pixel electrode PE1, the second pixel electrode PE2 and
the third pixel electrode PE3 which overlap the first color area
CAL1, the second color area CA2 and the third color area CA3
of the first unit pixel PU1, respectively. Data voltages having
asecond red value R2, a second green value G2 and a second
blue value B2 may be applied to the fourth pixel electrode
PEA4, the fifth pixel electrode PES and the sixth pixel electrode
PE6 which overlap the fourth color area CA4, the fifth color
area CAS and the sixth colorarea CA6 of the second unit pixel
PU2, respectively. Data voltages having a third red value R3,
a third green value G3 and a third blue value B3 may be
applied to the tenth pixel electrode PE10, the eleventh pixel
electrode PE11 and the twelfth pixel electrode PE12 which
overlap the seventh color area CA7, the eighth color area CA8
and the ninth color area CA9 of the third unit pixel PU3,
respectively. Data voltages having a fourth red value R4, a
fourth green value G4 and a fourth blue value B4 may be
applied to the thirteenth pixel electrode PE13, the fourteenth
pixel electrode PE14 and the fifteenth pixel electrode PE15
which overlap the tenth color area CA10, the eleventh color
area CA11 and the twelfth color area CA12, respectively.

[0104] A data voltage applied to the seventh pixel electrode
PET which overlaps the first white area WA1 and partially
covers both the first unit pixel PU1 and the second unit pixel
PU2 may be determined based on color values of the color
areas CAl to CA3 in the first unit pixel PU1 and the color
areas CA7 to CA9 in the second unit pixel PU2.

[0105] Inanexemplary embodiment, a first white value W1
applied to the seventh pixel electrode PE7 may be a minimum
value among the first red value R1, the first green value G1,
the third red value R3 and the third green value G3 as Equa-
tion 1.

W1=min{R1,G1,R3,G3} Equation 1

[0106] Inanexemplary embodiment, a first white value W1
applied to the seventh pixel electrode PE7 may be a maximum
value among the first red value R1, the first green value G1,
the third red value R3 and the third green value G3 as Equa-
tion 2.

W1=max{R1,G1,R3,G3} Equation 2

[0107] Inanexemplary embodiment, a first white value W1
applied to the seventh pixel electrode PE7 may be an average
value among the first red value R1, the first green value G1,
the third red value R3 and the third green value G3 as Equa-
tion 3.

W1=(R1+G1+R3+G3)/4 Equation 3

[0108] Inanexemplary embodiment, a first white value W1
applied to the seventh pixel electrode PE7 may be a minimum
value among the first red value R1, the first green value G1,
the first blue value B1, the third red value R3, the third green
value G3 and the third blue value B3 as Equation 4.

W1=min{R1,G1,B1,R3,G3,B3} Equation 4

[0109] Inanexemplary embodiment, a first white value W1
applied to the seventh pixel electrode PE7 may be a maximum
value among the first red value R1, the first green value G1,
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the first blue value B1, the third red value R3, the third green
value G3 and the third blue value B3 as Equation 5.

W1=max{R1,G1,B1,R3,G3,83}

[0110] Inanexemplary embodiment,a first white value W1
applied to the seventh pixel electrode PE7 may be an average
value among the first red value R1, the first green value G1,
the first blue value B1, the third red value R3, the third green
value G3 and the third blue value B3 as Equation 6.

W1=(R1+G1+B1+R3+G3+B53)/6

[0111] In asimilar manner, a third white value W3 applied
to the ninth pixel electrode PE9 which overlap the third white
area WA3 and partially covers the second unit pixel PU2 and
the fourth unit pixel PU4 may be determined based on the
color values of the color areas CA4 to CA6 and CA10 to
CAl2.

[0112] A data voltage applied to the eighth pixel electrode
PE8 which overlap the second white area WA2 and partially
overlap the first to the fourth unit pixels PU1 to PU4 may be
determined based on color values of the color areas CA1 to
CA12 in the first to the fourth unit pixels PU1 to PU4.
[0113] In anexemplary embodiment, a second white value
W2 applied to the eighth pixel electrode PE8 may be a mini-
mum value among the first to the fourth red values R1 to R4,
the first to the fourth green values G1 to G4 and the first to the
fourth blue values B1 to B4 as Equation 7.

Equation 5

Equation 6

W2=min{R1,G1,B1 R2,G2,B2,R3,G3,83,R4,G4 B4}

[0114] In an exemplary embodiment, a second white value
W2 applied to the eighth pixel electrode PE8 may be a maxi-
mum value among the first to the fourth red values R1 to R4,
the first to the fourth green values G1 to G4 and the first to the
fourth blue values B1 to B4 as Equation 8.

W2=max{R1,G1,B1,R2,G2,B2,R3,G3,B3,R4,G4 BA}

[0115] In an exemplary embodiment, a second white value
W2 applied to the eighth pixel electrode PES may be an
average value among the first to the fourth red values R1 to
R4, the first to the fourth green values G1 to G4 and the first
to the fourth blue values B1 to B4 as Equation 9.

W2=(R1+G1+B1+R2+G2+B2+R3+G3+B3+R4+ G4+
B4)/12

Equation 7

Equation 8

Equation 9

[0116] As mentioned above, the first to the third white
values W1 to W3 applied to the seventh to the ninth pixel
electrodes PE7 to PE7 which overlap the first to the third
white areas WA to WA3 may be determined based on one or
more of color values of the color areas CA1 to CA12 in the
first to the fourth unit pixels PU1 to PU4.

[0117] A second gate voltage to control the seventh to the
ninth pixel electrodes PE7 to PE9 may be applied to the
second gate line GL.2 in a substantially different time from
that of a first gate voltage applied to the first gate line GL1 to
control the first to the sixth pixel electrodes PE1 to PE6.
[0118] Inanalternative exemplary embodiment, the second
gate voltage to control the seventh to the ninth pixel elec-
trodes PE7 to PE9 may be applied to the second gate line GI.2
in a substantially same time as the first gate voltage to control
the first to the sixth pixel electrodes PE1 to PE6 is applied to
the first gate line GL1. In an exemplary embodiment, the first
gate line GL.1 and the second gate line GL.2 may be config-
ured to receive synchronized gate signals.

[0119] Referring to FIG. 5, boundaries of the color areas
CAl to CA12 and the white areas WAL to WA3 may be
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covered by a light blocking pattern BM. In an exemplary
embodiment, the light blocking pattern BM may overlap the
gate lines GL1 to GL3, the data lines DL1 to DL9 and the
switching elements TFT1 to TFT15. The light blocking pat-
tern BM may include, for example, an organic or inorganic
material which absorbs light. In an exemplary embodiment,
the light blocking pattern BM may include carbon black
(“CB”), titan black (TiBK), chromium (Cr), chromium oxide,
chromium nitride, etc.

[0120] A plurality of opening areas may be defined in the
light blocking pattern BM. The opening areas may overlap the
color areas CA1to CA12 and the white areas WA1to WA3. In
an exemplary embodiment, first opening areas which overlap
the color areas CAl to CA12 may be defined in the light
blocking pattern BM. Also, second opening areas which over-
lap the white areas WAL to WA3 may be defined in the light
blocking pattern BM. The second opening areas may be sub-
stantially greater than the first opening areas in size. In an
exemplary embodiment, sizes of the second opening areas
may be greater than about two times of one of the first opening
areas and smaller than about three times of one of the first
opening areas, for example.

[0121] FIG. 6 is a plan view illustrating a light blocking
pattern of the LCD panel in FIG. 2.

[0122] Referring to FIGS. 2,5 and 6, a second opening area
defined in a light blocking pattern BM of the LCD panel 100
may be substantially equal to a first opening area in size. In an
exemplary embodiment, the first color area CAl and the
second color area CA2 of the first unit pixel PU1 may overlap
the first opening area of the light blocking pattern BM.
[0123] Accordingly, transmissivity of the LCD panel may
be improved, thereby increasing luminance of a display
image.

[0124] As mentioned above, according to exemplary
embodiments of the LCD panel, the white areas in the unit
pixels in a RGBW pixel structure may overlap a pixel elec-
trode which is greater in size and broader in slit-width than
individual color areas (i.e., a red area, a green area and a blue
area) in the unit pixels, and the pixel electrode may be inde-
pendently or dependently driven from the color areas, thereby
reducing diffraction of backlight due to white domain size
and improving color-sharpness of a display image.

[0125] Also, adjacent unit pixels may share a single white
area, thereby reducing number of switching elements for
controlling a pixel electrode overlapping the single white area
and improving yield rate of the LCD panel.

[0126] Furthermore, the opening area of the light blocking
pattern covering the switching elements may be broaden,
thereby improving transmissivity of the LCD panel.

[0127] FIG. 7isa plan view illustrating a pixel structure of
an LCD panel according to an exemplary embodiment of the
invention. FIG. 8 is a plan view illustrating light transmitting
areas of the LCD panel in FIG. 7. FIG. 9 is a plan view
illustrating a light blocking pattern of the LCD panel in FIG.
7.

[0128] Referringto FIGS. 7,8 and 9, an LCD panel accord-
ing to the illustrated exemplary embodiment may include a
plurality of gate lines GL1 and GL2, a plurality of data lines
DL1 to DL 4, a plurality of pixel electrodes PE1 to PE13 and
aplurality of switching elements TFT1 to TFT7. The switch-
ing elements TFT1 to TFT7 may be substantially the same as
the switching element illustrated in FIGS. 3A and 3B.
[0129] A display area of the LCD panel may be divided by
a plurality of unit pixels including a first unit pixel PU1.
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[0130] The gate lines GL1 and GL.2 may extend in a first
direction D1. The gate lines GL1 and GL2 may be arranged in
asecond direction D2 crossing the first direction D1. The gate
lines GL1 and GL2 may include a first gate line GL1 and a
second gate line G2 adjacent to each other along the second
direction D2.

[0131] Thedatalines DL1 to DL4 may extendin the second
direction D2. The data lines D1 to D4 may be arranged in
the first direction D1. In an exemplary embodiment, the sec-
ond direction D2 may be substantially perpendicular to the
first direction D1, for example. The data lines DL1 to DL4 and
the gate lines GL1 and GL2 may define a plurality of sub-
pixel areas. However, the invention is not limited thereto, and
the plurality of sub-pixel areas may not be defined by the data
lines DL.1 to DL4 and the gate lines GL.1 and GL.2. The data
lines DL1 to DL4 may include a fourth data line DL4, a first
data line DL1, a second data line DL2 and a third data line
DL3 sequentially adjacent to one another along the first direc-
tion D1.

[0132] In an exemplary embodiment, the pixel electrodes
PE1 to PE13 may include, e.g., a transparent conductive
material.

[0133] Thepixel electrodes PE1 to PE13 may includea first
pixel electrode PE1, a second pixel electrode PE2 and a third
pixel electrode PE3. The first pixel electrode PE1 may be
electrically connected to the first gate line GL.1 and the first
data line DL1 by a first switching element TFT1. The second
pixel electrode PE2 may be electrically connected to the first
gate line GL1 and the second data line DL2 by a second
switching element TFT2. The third pixel electrode PE3 may
be electrically connected to the first gate line GL1 and the
third data line DL3 by a third switching element TFT3.
[0134] The pixel electrodes PE1 to PE13 may include a
fourth pixel electrode PE4. The fourth pixel electrode PE4
may be electrically connected to the first gate line GL1 and
the fourth data line DL4 by a fourth switching element TFT4.
The fourth pixel electrodes PE4 may be disposed between the
first gate line GLL1 and the second gate line GL.2.

[0135] Thepixel electrodes PE1 to PE13 may include a fifth
pixel electrode PES, a sixth pixel electrode PE6 and a seventh
pixel electrode PE7. The fifth pixel electrode PES may be
electrically connected to the second gate line GL.2 and the first
data line DL1 by a fifth switching element TFT5. The sixth
pixel electrode PE6 may be electrically connected to the
second gate line GL.2 and the second data line DL.2 by a sixth
switching element TFT6. The seventh pixel electrode PE7
may be electrically connected to the second gateline GL.2 and
the third data line DL3 by a seventh switching element TFT7.
[0136] The pixel electrodes PE1 to PE13 may include an
eighth pixel electrode PES, a ninth pixel electrode PE9 and a
tenth pixel electrode PE10. The eighth to the tenth pixel
electrodes PE8 to PE10 may be disposed above the first unit
pixel PU1 along the second direction D2. The eighth to the
tenth pixel electrodes PE8 to PE10 may be disposed sym-
metrically to the first to the third pixel electrodes PE1 to PE3.
[0137] The pixel electrodes PE1 to PE13 may include an
eleventh pixel electrode PE11, a twelfth pixel electrode PE12
and a thirteenth pixel electrode PE13. The eleventh to the
thirteenth pixel electrodes PE11 to PE13 may be disposed
below a second unit pixel which is adjacent to the first unit
pixel PU1 along the second direction D2. The eleventh to the
thirteenth pixel electrodes PE11 to PE13 may be disposed
symmetrically to the fifth to the seventh pixel electrodes PES
to PE7.
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[0138] A plurality ofslits tilted toward a desired angle with
respect to the first direction D1 and the second direction D2
may be defined in each of the pixel electrodes PE1 to PE13. In
an exemplary embodiment, first slits SL1 having a first width
WP1 may be defined in the first to the third pixel electrodes
PE1 to PE3 and the fifth to the seventh pixel electrodes PES to
PE7. In an exemplary embodiment, second slits S1.2 having a
second width WP2 may be defined in the fourth pixel elec-
trode PE4. The second width WP2 may be substantially equal
to or greater than the first width WP1.

[0139] Sizes of the pixel electrodes PE1 to PE13 may be
different from one another. In an exemplary embodiment, the
first to the third pixel electrodes PE1 to PE3 and the fifth to the
seventh pixel electrodes PE5 to PE7 may have a first area,
respectively. In an exemplary embodiment, the fourth pixel
electrode PE4 may have a second area. The second area may
be substantially greater than the first area. In an exemplary
embodiment, the second area may be greater than about two
times of the first area, for example. In an exemplary embodi-
ment, the second area may be about three times of the first
area, for example.

[0140] In the illustrated exemplary embodiment, the data
lines DL1 to DL4 may be disposed at border lines of the first
unit pixel PUL.

[0141] Referring to FIGS. 8 and 9, the LCD panel may
include a plurality ofunit pixels PU1 and PU2. The unit pixels
PU1 and PU2 may be arranged in a matrix shape along the
first direction D1 and the second direction D2. The unit pixels
PU1 and PU2 may include a red area through which red light
transmits, a green area through which green light transmits, a
blue area through which blue light transmits and a white area
through which white light transmits.

[0142] Theunit pixels PU1 and PU2 may include a first unit
pixel PU1. The first unit pixel PU1 may include a first color
area CAL asecond color area CA2 and a third colorarea CA3.
The first unit pixel PU1 may partially overlap a first white area
WAL

[0143] Theunit pixels PU1 and PU2 may include a second
unit pixel PU2. The second unit pixel PU2 may include a
fourth color area CA4, a fifth color area CAS5 and a sixth color
area CA6. The second unit pixel PU2 may partially overlap
the first white area WA1. The second unit pixel PU2 may be
adjacent to the first pixel unit PU1 in the second direction D2.
[0144] The first to the third color areas CA1to CA3 and the
fourth to the sixth color areas CA4 to CA6 may be, e.g., the
red area, the green area and the blue area, respectively. An
order of colors in the color areas CA1 to CA6 may be differ-
ently determined in other exemplary embodiments. In an
exemplary embodiment, the first to the third color areas CA1
to CA3 may have an arbitrary order in which the red area, the
green area and the blue area are arranged.

[0145] A seventh color area CA7, an eighth color area CAS8
and a ninth color area CA9 may be disposed above the first
unit pixel PU1 along the second direction D2. A tenth color
area CA10, an eleventh color area CA11 and a twelfth color
area CA12 may be disposed below the second unit pixel
which is adjacent to the first unit pixel PU1 along the second
direction D2.

[0146] The color areas CA1l to CA3, the first white area
WA1,and CA4 to CA12 may be at least partially overlap one
or more of the first to the thirteenth pixel electrodes PE1 to
PE13, respectively. In an exemplary embodiment, the first to
the third color areas CA1 to CA3 may overlap the first to third
pixel electrodes PE1 to PE3, respectively. In an exemplary
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embodiment, the first white area WA1 may overlap the fourth
pixel electrode PE4. In an exemplary embodiment, the fourth
to the sixth color areas CA4 to CA6 may overlap the fifth to
the seventh pixel electrodes PES to PE7, respectively. In an
exemplary embodiment, the seventh to the ninth color areas
CAT7 to CA9 may overlap the eighth to the tenth pixel elec-
trodes PE8 to PE10, respectively. In an exemplary embodi-
ment, the tenth to the twelfth color areas CA10 to CA12 may
overlap the eleventh to the thirteenth pixel electrodes PE11 to
PE13, respectively.

[0147] Data voltages having a first red value R1, a first
green value G1 and a first blue value B1 may be applied to the
first pixel electrode PE1, the second pixel electrode PE2 and
the third pixel electrode PE3 which overlap the first color area
CAT1, the second color area CA2 and the third color areca CA3
of the first unit pixel PU1, respectively. Data voltages having
asecond red value R2, a second green value G2 and a second
blue value B2 may be applied to the fifth pixel electrode PES,
the sixth pixel electrode PE6 and the seventh pixel electrode
PE7 which overlap the fourth color area CA4, the fifth color
area CAS and the sixth color area CA6, respectively. Data
voltages having a third red value R3, a third green value G3
and a third blue value B3 may be applied to the eighth pixel
electrode PES, the ninth pixel electrode PE9 and the tenth
pixel electrode PE10 which overlap the seventh color area
CA7, the eighth color area CA8 and the ninth color area CA9,
respectively. Data voltages having a fourth red value R4, a
fourth green value G4 and a fourth blue value B4 may be
applied to the eleventh pixel electrode PE11, the twelfth pixel
electrode PE12 and the thirteenth pixel electrode PE13 which
overlap the tenth color area CA10, the eleventh color area
CA11 and the twelfth color area CA12, respectively.

[0148] A data voltage applied to the fourth pixel electrode
PE4 which overlaps the first white area WA1 and partially
covers both the first unit pixel PU1 and the second unit pixel
PU2 may be determined based on color values of the color
areas CA1 to CA3 in the first unit pixel PU1 and the color
areas CA4 to CAG6 in the second unit pixel.

[0149] Inanexemplary embodiment, a first white value W1
applied to the fourth pixel electrode PE4 may be one of a
minimum value, a maximum value and an average value
among the first red value R1, the first green value G1, the first
blue value B1, the third red value R3, the third green value G3
and the third blue value B3.

[0150] Referring to FIG. 9, boundaries of the color areas
CA1to CA12 and the first white area WA1 may be covered by
a light blocking pattern BM. In an exemplary embodiment,
the light blocking pattern BM may overlap the gate lines GL1
and GL2, the data lines DL1 to DL4 and the switching ele-
ments TFT1 to TFT7.

[0151] A plurality of opening areas may be defined in the
light blocking pattern BM. The opening areas may overlap the
color areas CA1 to CA12 and the first white area WAL. In an
exemplary embodiment, first opening areas which overlap the
colorareas CAlto CA12 may be defined in the light blocking
pattern BM. In an exemplary embodiment, one of the first
opening areas may overlap the first color area CA1 and the
seventh color area CA7. Also, one of the first opening areas
may overlap the second color area CA2 and the eighth color
area CA8. Also, one of the first opening areas may overlap the
third color area CA3 and the ninth color area CA9. As men-
tioned above, the first opening areas may overlap color areas
having a same color in adjacent unit pixels.
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[0152] Also, second opening area which overlaps the first
white area WA1 may be defined in the light blocking pattern
BM. The second opening area may be substantially greater
than the first opening areas in size. In an exemplary embodi-
ment, a width of the second opening area along the first
direction D1 may be greater than about two times and smaller
than about three times of a width of one of the first opening
areas, for example.

[0153] FIG. 10 is a plan view illustrating a light blocking
pattern of the LCD panel in FIG. 7.

[0154] Referring to FIGS. 7,9 and 10, a first opening area
defined in a light blocking pattern BM of the LCD panel may
be substantially greater than a second opening area in size. In
an exemplary embodiment, the first to the third color areas
CA1 to CA3 and the seventh to the ninth color areas CA7 to
CA9 may overlap the first opening area of the light blocking
pattern BM. Accordingly, transmissivity of the LCD panel
may be improved, thereby increasing luminance of a display
image.

[0155] FIG. 11isaplanview illustrating a pixel structure of
an LCD panel according to an exemplary embodiment of the
invention. FIG. 121s a plan view illustrating light transmitting
areas of the LCD panel in FIG. 11. FIG. 13 is a plan view
illustrating a light blocking pattern of the LCD panel in FIG.
11.

[0156] Referring to FIGS. 11,12 and 13, a pixel structure of
an LCD panel according to the illustrated exemplary embodi-
ment is substantially the same as the pixel structure illustrated
in FIG. 7 except that unit pixels PU1, PU3 and PU4 are
disposed in a zigzag shape along a first direction D1. In an
exemplary embodiment, in the illustrated exemplary embodi-
ment, RGB color areas and a white area may be alternately
disposed along the first direction D1. Hereinafter, the identi-
cal elements are briefly described.

[0157] Referring to FIG. 11, the LCD panel according to
the illustrated exemplary embodiment may include a plurality
of gate lines GL1 and GL2, a plurality of data lines DL1 to
DL8, a plurality of pixel electrodes PE1 to PES and a plurality
of switching elements TFT1 to TFT8. The switching elements
TFT1 to TFT8 may be substantially the same as the switching
element illustrated in FIGS. 3A and 3B.

[0158] A display area of the LCD panel may be divided by
a plurality of unit pixels including a first unit pixel PU1. The
first unit pixel PU1 may overlap a desired number of the pixel
electrodes PE1 to PES.

[0159] The gate lines GL.1 and GL.2 may extend in a first
direction D1. The gate lines GL1 and GL.2 may be arranged in
asecond direction D2 crossing the first direction D1. The gate
lines GL1 and GL2 may include a first gate line GL.1 and a
second gate line GL.2 adjacent to each other along the second
direction D2.

[0160] Thedatalines DL1to DL8 may extend inthe second
direction D2. The data lines DL1 to DL8 may be arranged in
the first direction D1. The data lines DL1 to DL8 and the gate
lines GL.1 and GL.2 may define a plurality of sub-pixel areas.
However, the invention is not limited thereto, and the plurality
of sub-pixel areas may not be defined by the data lines DL1 to
DL8 and the gate lines GL1 and GL.2. The data lines DL1 to
DL8 may include a fourth data line DI4, a first data line DL1,
a second data line DL2, a third data line DL3, an eighth data
line DL, a fifth data line DL5, a sixth data line DL6 and a
seventh data line DL7 sequentially adjacent to one another
along the first direction D1.
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[0161] In an exemplary embodiment, the pixel electrodes
PE1 to PE8 may include, e.g., a transparent conductive mate-
rial.

[0162] The pixel electrodes PE1 to PE8 may include a first
pixel electrode PE1, a second pixel electrode PE2 and a third
pixel electrode PE3. The first pixel electrode PE1 may be
electrically connected to the second gate line GL2 and the first
data line D1 by a first switching element TFT1. The second
pixel electrode PE2 may be electrically connected to the
second gate line GL2 and the second data line DL2 by a
second switching element TFT2. The third pixel electrode
PE3 may be electrically connected to the second gate line
GL2 and the third data line DL3 by a third switching element
TFT3.

[0163] The pixel electrodes PE1 to PE8 may include a
fourth pixel electrode PE4. The fourth pixel electrode PE4
may be electrically connected to the second gateline G2 and
the fourth data line DL4 by a fourth switching element TFT4.
The fourth pixel electrodes PE4 may be disposed oppositely
to the first to the third pixel electrodes PE1 to PE3 with respect
to the second gate line GL2.

[0164] Thepixel electrodes PE1 to PE8 may include a sixth
pixel electrode PE6, a seventh pixel electrode PE7 and an
eighth pixel electrode PE8. The sixth pixel electrode PE6 may
be electrically connected to the second gate line GL.2 and the
fifth data line DL5 by a fifth switching element TFT5. The
seventh pixel electrode PE7 may be electrically connected to
the second gate line G2 and the sixth data line DL6 by a sixth
switching element TFT6. The eighth pixel electrode PE8 may
be electrically connected to the second gate line GL.2 and the
seventh data line DL7 by a seventh switching element TFT7.

[0165] Thepixel electrodes PE1 to PE8 may include a fifth
pixel electrode PES. The fifth pixel electrode PE5 may be
electrically connected to the first gate line GL1 and the eighth
data line DL8 by an eighth switching element TFT8. The fifth
pixel electrodes PES may be disposed oppositely to the sixth
to the eighth pixel electrodes PE6 to PE8 with respect to the
second gate line GL.2.

[0166] Sizes of the pixel electrodes PE1 to PE8 may be
different from one another. In an exemplary embodiment, the
first to the third pixel electrodes PE1 to PE3 and the sixth to
the eighth pixel electrodes PE6 to PE8 may have a first area,
respectively. In an exemplary embodiment, the fourth and the
fifth pixel electrodes PE4 and PE5 may have a second area.
The second area may be substantially greater than the first
area. In an exemplary embodiment, the second area may be
about three times of the first area, for example.

[0167] In the illustrated exemplary embodiment, the data
lines DL1 to DL4 may be disposed at border lines of the first
unit pixel PUL.

[0168] Referring to FIGS. 11 and 12, the LCD panel may
include a plurality of unit pixels PU1, PU2, PU3 and PU4.
The unit pixels PU1 to PU4 may be arranged in a matrix shape
along the first direction D1 and the second direction D2. The
unit pixels PUT to PU4 may include a red area through which
red light transmits, a green area through which green light
transmits, a blue area through which blue light transmits and
awhite area through which white light transmits. In the illus-
trated exemplary embodiment, the unit pixels PU1 to PU4
may be disposed in a zigzag shape along the first direction D1.
In an exemplary embodiment, a fourth unit pixel PU4, a first
unit pixel PU1 and a third unit pixel PU3 may be disposed in
a zigzag shape.
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[0169] Theunitpixels PU1 to PU4 may include the first unit
pixel PUL. The first unit pixel PU1 may include a first color
area CAL asecond color area CA2 and a third color area CA3.
The first unit pixel PU1 may partially overlap a first white area
WAL

[0170] The unit pixels PU1 to PU4 may include a second
unit pixel PU2. The second unit pixel PU2 may include a
fourth color area CA4, a fifth color area CAS and a sixth color
area CA6. The second unit pixel PU2 may partially overlap
the first white area WA1. The second unit pixel PU2 may be
adjacent to the first pixel unit PU1 in the second direction D2.
[0171] The unit pixels PU1 to PU4 may include the third
unit pixel PU3. The third unit pixel PU3 may include a sev-
enth color area CA7, an eighth color area CA8 and a ninth
color area CA9. The third unit pixel PU3 may partially over-
lap a second white area WA2. The third unit pixel PU3 may be
adjacent to the first pixel unit PU1 in the first direction D1.
[0172] The unit pixels PU1 to PU4 may include the fourth
unit pixel PU4. The fourth unit pixel PU4 may include a tenth
color area CA10, an eleventh color area CA11 and a twelfth
color area CA12. The fourth unit pixel PU4 may partially
overlap a fourth white area WA4. The fourth unit pixel PU4
may be disposed oppositely to the third unit pixel PU3 with
respect to the first pixel unit PUT.

[0173] Referring to FIG. 12, a pixel structure in the LCD
panel according to the illustrated exemplary embodiment
may include the fourth white area WA4, the first to the third
color areas CA1to CA3 and the second white area WA2 along
the first direction D1 in an upper row. The pixel structure may
include the tenth to the twelfth color areas CA10 to CA12,the
first white area WA1 and the seventh to the ninth color areas
CAT7 to CA9 along the first direction D1 in a middle row. The
pixel structure may include a fifth white area WAS, the fourth
to the sixth color areas CA4 to CA6 and a third white area
WA3 in a lower row.

[0174] The first to the third color areas CA1 to CA3, the
fourth to the sixth color areas CA4 to CA6, the seventh to the
ninth color areas CA7 to CA9 and the tenth to the twelfth
color areas CA10 to CA12 may be, e.g., thered area, the green
area and the blue area, respectively.

[0175] Data voltages having a first red value R1, a first
green value G1 and a first blue value B1 may be applied to the
first pixel electrode PE1, the second pixel electrode PE2 and
the third pixel electrode PE3 which overlap the first color area
CA1, the second color area CA2 and the third color area CA3
of the first unit pixel PU1, respectively. Data voltages having
asecond red value R2, a second green value G2 and a second
blue value B2 may be applied to the pixel electrodes which
overlap the fourth color area CA4, the fifth color area CAS
and the sixth color area CA6 of the second unit pixel PU2,
respectively. Data voltages having a third red value R3, a third
green value G3 and athird blue value B3 may be applied to the
sixth pixel electrode PE6, the seventh pixel electrode PE7 and
the eighth pixel electrode PE8 which overlap the seventh
color area CA7, the eighth color area CA8 and the ninth color
area CA9 of the third unit pixel PU3, respectively. Data volt-
ages having a fourth red value R4, a fourth green value G4 and
a fourth blue value B4 may be applied to the pixel electrodes
which overlap the tenth color area CA10, the eleventh color
area CA11 and the twelfth color area CA12 of the fourth umt
pixel PU4, respectively.

[0176] A data voltage applied to the fourth pixel electrode
PE4 which overlaps the first white area WA1 and partially
covers both the first unit pixel PU1 and the second unit pixel
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PU2 may be determined based on color values of the color
areas CAl to CA12 in the first to the fourth unit pixels PU1 to
PU4.

[0177] Inanexemplary embodiment, a first white value W1
applied to the fourth pixel electrode PE4 may be one of a
minimum value, a maximum value and an average value
among the first to the fourth red values R1 to R4, the first to the
fourth green values GG1to G4, the first to the fourth blue values
B1to B4.

[0178] Referring to FIG. 13, boundaries of the color areas
CA1l to CA12 and the white areas WAl to WA4 may be
covered by a light blocking pattern BM. In an exemplary
embodiment, the light blocking pattern BM may overlap the
gate lines GL1 and GI 2, the data lines DL1 to DL8 and the
switching elements TFT1 to TFTS.

[0179] A plurality of opening areas may be defined in the
light blocking pattern BM. The opening areas may overlap the
colorareas CA1to CA12 and the white areas WA1 to WA4. In
an exemplary embodiment, first opening areas which overlap
the color areas CA1 to CA12 may be defined in the light
blocking pattern BM. In an exemplary embodiment, one of
the first opening areas may overlap the first color area CA1.
Also, second opening areas which overlap the white areas
WA1 to WA4 may be defined in the light blocking pattern
BM. In an exemplary embodiment, one of the second opening
areas may overlap the first white area WA1. The second
opening areas may be substantially greater than the first open-
ing areas in size. In an exemplary embodiment, widths of the
second opening areas along the first direction D1 may be
greater than about two times and smaller than about three
times of a width of one of the first opening areas, for example.
[0180] FIG. 14 is a plan view illustrating a light blocking
pattern of the LCD panel in FIG. 11.

[0181] Referring to FIGS. 11, 13 and 14, a second opening
area defined in a light blocking pattern BM of the LCD panel
may be substantially equal to a first opening area in size. In an
exemplary embodiment, the first to the third color areas CA1
to CA3 of the first unit pixel PU1 may overlap the first
opening area of the light blocking pattern BM. Accordingly,
transmissivity of the LCD panel may be improved, thereby
increasing luminance of a display image.

[0182] As mentioned above, according to one or more
exemplary embodiment of the LCD panel, the white areas in
the unit pixels in a RGBW pixel structure may overlap a pixel
electrode which is greater in size and broader in slit-width
than individual color areas (i.e., a red area, a green area and a
blue area) in the unit pixels, and the pixel electrode may be
independently or dependently driven from the color areas,
thereby reducing diffraction of backlight due to white domain
size and improving color-sharpness of a display image.
[0183] Also, adjacent unit pixels may share a single white
area, thereby reducing number of switching elements for
controlling a pixel electrode overlapping the single white area
and improving yield rate of the LCD panel.

[0184] Furthermore, the opening area of the light blocking
pattern covering the switching elements may be broaden,
thereby improving transmissivity of the LCD panel.

[0185] 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 modifica-
tions are possible in exemplary embodiments without mate-
rially departing from the novel teachings and advantages of
the invention. Accordingly, all such modifications are
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intended to be included within the scope of 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 equivalent structures.
Therefore, it is to be understood that the foregoing is illustra-
tive of various exemplary embodiments and is not to be con-
strued as limited to the specific exemplary embodiments dis-
closed, and that modifications to the disclosed exemplary
embodiments, as well as other exemplary embodiments, are
intended to be included within the scope of the appended
claims.

What is claimed is:

1. A liquid crystal display panel comprising:

a plurality of unit pixels which comprises:

a first unit pixel and a second unit pixel which are adja-
cent to each other,

each of the first unit pixel and the second unit pixel
comprising a first white area, a first color area, a
second color area and a third color area different from
each other;

a plurality of gate lines which extends in a first direction,

crosses the plurality of unit pixels and comprises:
a first gate line and a second gate line adjacent to each
other;

a plurality of data lines which extends in a second direction

which crosses the first direction; and

a plurality of pixel electrodes which is electrically con-

nected to the plurality of data lines and comprises a first

pixel electrode, a second pixel electrode, a third pixel

electrode, a fourth pixel electrode, a fifth pixel electrode,

a sixth pixel electrode and a seventh pixel electrode,
wherein:

the first to the third pixel electrodes overlap the first to the

third color areas of the first unit pixel, respectively,

the fourth to the sixth pixel electrodes overlap the first to

the third color areas of the second unit pixel, respec-
tively, and

the seventh pixel electrode is disposed between the first

gate line and the second gate line and overlaps the first
white area of the first unit pixel and the first white area of
the second unit pixel.

2. The liquid crystal display panel of claim 1, wherein the
first to the third pixel electrodes are arranged along the first
direction, and

wherein dispositions of the fourth to the sixth pixel elec-

trodes are substantially symmetrical to dispositions of
the first to the third pixel electrodes with respect to the
seventh pixel electrode.

3. The liquid crystal display panel of claim 1, wherein a
second size of the seventh pixel electrode is substantially
greater than a first size of one of the first pixel electrode, the
second pixel electrode and the third pixel electrode.

4. The liquid crystal display panel of claim 3, wherein the
second size is greater than about two times of the first size and
smaller than about three times of the first size.

5. The liquid crystal display panel of claim 1, wherein a
plurality of slits tilted from the first direction and the second
direction is defined in the plurality of pixel electrodes, respec-
tively, and

wherein a first width of each of the plurality of slits of one

of the first pixel electrode, the second pixel electrode and
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the third pixel electrode is substantially equal to or less
than a second width of each of the plurality of slits of the
seventh pixel electrode.

6. The liquid crystal display panel of claim 1, wherein the
first to the third color areas of the first unit pixel is disposed at
a first side of the first gate line, and the first white area of the
first unit pixel is disposed at a second side of the first gate line
opposite to the first side of the first gate line, and

wherein the first to the third color areas of the second unit

pixel is disposed at a first side of the second gate line, and
the first white area of the second unit pixel is disposed at
a second side of the second gate line opposite to the first
side of the second gate line.

7. The liquid crystal display panel of claim 1, wherein the
seventh pixel electrode is electrically connected to the first
gate line.

8. The liquid crystal display panel of claim 1, wherein

the seventh pixel electrode is electrically connected to the

second gate line, and

the first gate line and the second gate line are configured to

receive synchronized gate signals.

9. The liquid crystal display panel of claim 1, wherein the
plurality of data lines comprises:

a first data line electrically connected to the first pixel

electrode and the fourth pixel electrode;

asecond dataline electrically connected to the second pixel

electrode and the fifth pixel electrode;

a third data line electrically connected to the third pixel

electrode and the sixth pixel electrode; and

afourth data line electrically connected to the seventh pixel

electrode.

10. The liquid crystal display panel of claim 9, wherein at
least one of the first data line, the second data line, the third
data line and the fourth data line is disposed between two
pixel electrodes among the first pixel electrode, the second
pixel electrode and the third pixel electrode.

11. The liquid crystal display panel of claim 9, wherein the
second unit pixel is adjacent to the first unit pixel in the second
direction, and

wherein a seventh data voltage applied to the seventh pixel

electrode via the fourth data line is determined based on
first to sixth data voltages respectively applied to the first
to the sixth pixel electrodes.
12. The liquid crystal display panel of claim 11, wherein
the seventh data voltage is one of a minimum value, a maxi-
mum value and an average value among the first to the sixth
data voltages.
13. The liquid crystal display panel of claim 1, wherein the
second unit pixel is adjacent to the first unit pixel in the second
direction,
wherein the plurality of unit pixels further comprises a
third unit pixel adjacent to the first unit pixel in the first
direction and a fourth unit pixel adjacent to the third unit
pixel in the second direction, and each of the third unit
pixel and the fourth unit pixel comprises a first color
area, a second color area and a third color area,

wherein the first unit pixel further comprises a second
white area adjacent to the first white area thereof in the
first direction, and

wherein the second white area overlaps an eighth pixel

electrode which partially overlaps the second unit pixel,
the third unit pixel and the fourth unit pixel, the eighth
pixel electrode being adjacent to the seventh pixel elec-
trode in the first direction.
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14. The liquid crystal display panel of claim 13, wherein
the plurality of pixel electrodes further comprises:

a ninth pixel electrode, a tenth pixel electrode and an elev-
enth pixel electrode overlapping the first color area, the
second color area and the third color area of the third unit
pixel respectively; and

a twelfth pixel electrode, a thirteenth pixel electrode and a
fourteenth pixel electrode overlapping the first color
area, the second color area and the third color area of the
fourth unit pixel respectively, and

wherein an eighth data voltage applied to the eighth pixel
electrode is one of a minimum value, a maximum value
and an average value among first to sixth data voltages
respectively applied to the first to the sixth pixel elec-
trodes and ninth to fourteenth data voltages respectively
applied to the ninth to the fourteenth pixel electrodes.

15. The liquid crystal display panel of claim 1, wherein the
plurality of unit pixels further comprises:

a third unit pixel adjacent to the first unit pixel in the first

direction; and

a fourth unit pixel opposite to the third unit pixel with
respect to the third unit pixel, each of the third unit pixel
and the fourth unit pixel comprises a first color area, a
second color area and a third color area; and

wherein the first color area, the second color area and the
third color area of the third unit pixel and the first color
area, the second color area and the third color area of the
fourth unit pixel are disposed between the first gate line
and the second gate line.

16. The liquid crystal display panel of claim 15, wherein
the fourth unit pixel, the first unit pixel and the third unit pixel
are disposed in a zigzag shape along the first direction.

17. The liquid crystal display panel of claim 15, wherein
the pixel electrodes further comprise:

a ninth pixel electrode, a tenth pixel electrode and an elev-
enth pixel electrode overlapping the first to the third
color areas of the third unit pixel respectively; and

a twelfth pixel electrode, a thirteenth pixel electrode and a
fourteenth pixel electrode overlapping the first to the
third color areas of the fourth unit pixel respectively,

wherein the first unit pixel further comprises a second
white area adjacent to the first white area thereof in the
first direction,

wherein the second white area overlaps an eighth pixel
electrode which partially overlaps the second unit pixel,
the third unit pixel and the fourth unit pixel, the eighth
pixel electrode being adjacent to the seventh pixel elec-
trode in the first direction, and

wherein an eighth data voltage applied to the eighth pixel
electrode is one of a minimum value, a maximum value
and an average value among first to sixth data voltages
respectively applied to the first to the sixth pixel elec-
trodes and ninth to fourteenth data voltages respectively
applied to the ninth to the fourteenth pixel electrodes.

18. The liquid crystal display panel of claim 1, further
comprising:

a light blocking pattern overlapping the plurality of gate

lines and the plurality of data lines, and

a plurality of opening areas defined in the light blocking
pattern.

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

the light blocking pattern comprises:
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a plurality of first opening areas respectively overlapping
the first color areas, the second color areas and the third
color areas of the first and the second unit pixels; and

a second opening area overlapping the first white areas of
the first and the second unit pixels, and

wherein the second opening area is disposed between the
first gate line and the second gate line.

20. The liquid crystal display panel of claim 19, wherein a
first area of the first opening area overlapping the first unit
pixel is substantially the same as a second area of the second
opening area.
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