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(57) ABSTRACT

An exemplary embodiment of the present invention provides
a display device including red pixels, blue pixels, green pix-
els, and white pixels, a plurality of gate lines, and a plurality
of data lines, wherein the red pixels, the blue pixels, and the
green pixels are disposed to longitudinally extend in a vertical
direction, and the white pixels are disposed to longitudinally
extend in a horizontal direction below or above the red pixels,
the blue pixels, and the green pixels.
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FIG. 5
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LIQUID CRYSTAL DISPLAY DEVICE
HAVING WHITE PIXEL

CLAIM OF PRIORITY

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2014-0182299 filed in the
Korean Intellectual Property Office on Dec. 17, 2014, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1.Field of Disclosure

[0003] This disclosure relates to a liquid crystal display
including a white pixel.

[0004] 2. Description of the Related Art

[0005] A liquid crystal display (LCD) is one of the most
widely used flat panel displays, and an LCD includes a pair of
panels provided with field-generating electrodes and a liquid
crystal (LC) layer interposed between the two panels. The
LCD displays images by applying signals to the field-gener-
ating electrodes to generate an electric field in the LC layer
that determines the orientation of LC molecules therein to
adjust polarization of incident light.

[0006] The liquid crystal display includes a thin film tran-
sistor array panel and a common electrode panel facing each
other. The thin film transistor array panel includes a gate line
transmitting a gate signal and a data line transmitting a data
signal and intersecting each other, a thin film transistor con-
nected to the gate line and the data line, and a pixel electrode
connected to the thin film transistor. The common electrode
panel includes a light blocking member, a color filter, and a
common electrode.

[0007] However, this liquid crystal display has some prob-
lems in visibility and viewing angle, and thus various modes
of liquid crystal displays have been developed in order to
solve the problems.

[0008] The above information disclosed in this Related Art
section is only for enhancement of understanding of the back-
ground of the invention and therefore it may contain infor-
mation that does not form the prior art that is already known
to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0009] A method for disposing a white pixel as well as red,
green, and blue pixels to improve luminance of a liquid crys-
tal display is proposed. The luminance is improved by dis-
posing the white pixel, but a moving vertical line defect
occurs.

[0010] The present invention has been made in an effort to
provide aliquid crystal display having no moving vertical line
defect.

[0011] An exemplary embodiment of the present invention
provides a display device including red pixels, blue pixels,
green pixels, white pixels, a plurality of gate lines, and a
plurality of data lines, wherein the red pixels, the blue pixels,
and the green pixels are respectively disposed to longitudi-
nally extend in a vertical direction, and the white pixels are
disposed to longitudinally extend in a horizontal direction
below or above the red pixels, the blue pixels, and the green
pixels.

[0012] The red pixels, the blue pixels, and the green pixels
may receive a gate control signal through a first gate line, the
white pixels may receive a gate control signal through a
second gate line, the first gate line may receive the gate
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control signal from a gate driving IC mounted in the display
device, and the second gate line may receive the gate control
signal from a gate driving circuit integrated in the display
device.

[0013] One row of the white pixels may be disposed every
two RGB pixel rows in which the red pixels, the blue pixels,
and the green pixels are arranged.

[0014] The row of the white pixels may be disposed
between the RGB pixel rows.

[0015] A same voltage may be applied to all the white
pixels disposed in one row of the white pixels.

[0016] A same voltage may be applied to all the white
pixels disposed in a predetermined number of rows of the
white pixels.

[0017] Pixel electrodes of all the white pixels disposed in a
predetermined number of rows of the white pixels may be
electrically connected to each other.

[0018] A same voltage may be applied to all the white
pixels of the display device.

[0019] According to the exemplary embodiment of the
present invention, it is possible to provide a liquid crystal
display having high luminance without having a moving ver-
tical line defect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0021] FIG.1isablock diagram illustrating a liquid crystal
display according to an exemplary embodiment ofthe present
invention;

[0022] FIG. 2 is an equivalent circuit diagram illustrating a
single pixel together with a structure of a liquid crystal dis-
play according to an exemplary embodiment of the present
invention;

[0023] FIG. 3 is an equivalent circuit diagram of a single
pixel of a liquid crystal display according to an exemplary
embodiment of the present invention;

[0024] FIG. 4 is an equivalent circuit diagram of a single
pixel of a liquid crystal display according to an exemplary
embodiment of the present invention;

[0025] FIG. 5is alayout view of red, green, and blue pixels
of aliquid crystal display according to an exemplary embodi-
ment of the present invention;

[0026] FIG. 6isalayout view of a pixel electrode of a liquid
crystal display according to an exemplary embodiment of the
present invention;

[0027] FIG. 7 is a layout view of a pixel of a liquid crystal
display according to an exemplary embodiment ofthe present
invention; and

[0028] FIG. 8 is a layout view of a pixel of a liquid crystal
display according to an exemplary embodiment ofthe present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0029] The example embodiments are described more fully
hereinafter with reference to the accompanying drawings.
The inventive concept may, however, be embodied in many
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different forms and should not be construed as limited to the
example embodiments set forth herein.

[0030] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like or similar refer-
ence numerals refer to like or similar elements throughout. As
used herein, the term “and/or” includes any and all combina-
tions of one or more of the associated listed items.

[0031] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers, patterns and/or sec-
tions, these elements, components, regions, layers, patterns
and/or sections should not be limited by these terms. These
terms are only used to distinguish one element, component,
region, layer pattern or section from another region, layer,
pattern 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 depart-
ing from the teachings of example embodiments.

[0032] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below™ or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the example
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0033] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the invention. As used herein, the
singular forms “a,” “an” and “the” are intended to include the
plural forms as well, unless the context clearly indicates oth-
erwise. It will be further understood that the terms “com-
prises” and/or “comprising,” when used in this specification,
specify the presence of stated features, integers, steps, opera-
tions, elements, and/or components, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0034] Example embodiments are described herein with
reference to cross sectional illustrations that are schematic
illustrations of illustratively idealized example embodiments
(and intermediate structures) of the inventive concept. 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, example embodiments should not be
construed as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that result,
for example, from manufacturing. The regions illustrated in
the figures are schematic in nature and their shapes are not
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intended to illustrate the actual shape of a region of a device
and are not intended to limit the scope of the inventive con-
cept.

[0035] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mearning
as commonly understood by one of ordinary skill in the art to
which this inventive concept belongs. It will be further under-
stood that terms, such as those defined in commonly 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.

[0036] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. Like reference
numerals designate like elements throughout the specifica-
tion.

[0037] A liquid crystal display according to an exemplary
embodiment of the present invention will be described with
the accompanying figures.

[0038] FIG.1isablockdiagram illustrating a liquid crystal
display according to an exemplary embodiment ofthe present
invention, and FIG. 2 is an equivalent circuit diagram illus-
trating a single pixel together with a structure of a liquid
crystal display according to an exemplary embodiment of the
present invention.

[0039] As shown in FIG. 1, the liquid crystal display
according to the exemplary embodiment of the present inven-
tion includes a liquid crystal panel assembly 300, a gate driver
400 and a data driver 500 connected to the liquid crystal panel
assembly 300, a gray voltage generator 800 connected to the
data driver 500, and a signal controller 600 for controlling the
above components.

[0040] In an equivalent circuit, the liquid crystal panel
assembly 300 includes a plurality of signal lines (not shown)
and a plurality of pixels PX that are connected to the signal
lines and are substantially arranged in a matrix. As seen from
the structure shown in FIG. 2, the liquid crystal panel assem-
bly 300 includes a thin film transistor array panel 100 and an
opposing display panel 200 which face each other with a
liquid crystal layer 3 interposed therebetween.

[0041] The signal lines include a plurality of gate lines (not
shown) that transmit a gate signal (also referred to a “scan
signal”) and a plurality of data lines (not shown) that transmit
a data signal. The gate lines are disposed to extend substan-
tially in a row direction and to be substantially parallel to each
other. Further, the data lines are disposed to extend substan-
tially in a column direction and to be substantially parallel to
each other.

[0042] Each of the pixels PX includes a pair of subpixels,
and each of the subpixels includes liquid crystal capacitors
Clca and Clcb. At least one of two subpixels includes a
switching element (not shown) that may be connected to the
gate line, the data line, and the liquid crystal capacitors Clca
and Clcb.

[0043] The liquid crystal capacitors Clca and Clcb include
a subpixel electrode PEa/PEb of the thin film transistor array
panel 100 and a common electrode CE of the opposing dis-
play panel 200 as two terminals, and the liquid crystal layer 3
between the subpixel electrodes PEa/PEb and the common
electrode CE serves as a dielectric material. The pair of sub-
pixel electrodes PEa/PEb are separated from each other and
constitute a single pixel electrode PE. The common electrode
CE may be formed on an entire surface of the opposing
display panel 200, and a common voltage Vcom is applied
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thereto. The liquid crystal layer 3 has negative dielectric
anisotropy. The liquid crystal molecules of the liquid crystal
layer 3 may be erected perpendicularly to the thin film tran-
sistor array panel 100 in a state of having no electric field.
[0044] Meanwhile, in order to realize color display, each
pixel PX uniquely displays one of primary colors (spatial
division) or each pixel PX temporally and alternately displays
primary colors (temporal division). Then, the primary colors
are spatially and temporally synthesized, and thus a desired
color is recognized. Examples of the primary colors may
include three primary colors of red, green, and blue. FIG. 2
shows an example of the spatial division. In FIG. 2, each pixel
PX has a color filter CF that represents one of the primary
colors in a region of the opposing display panel 200. Unlike
FIG. 2, the color filter CF may be formed above or below the
first and second subpixel electrodes PEa and PEb of the thin
film transistor array panel 100.

[0045] At least one polarizer (not shown) for providing
light polarization may be attached on outer surfaces of the
liquid crystal panel assembly 300.

[0046] Againreferring to FIG. 1, the gray voltage generator
800 generates all gray voltages or a limited number of gray
voltages (hereinafter referred to as “reference gray voltages™)
related to transmittance of the pixels PX. The (reference) gray
voltages may be positive or negative with respect to the com-
mon voltage Vcom.

[0047] The gate driver 400 includes a gate driving inte-
grated circuit (IC) 410 and an amorphous silicon gate driving
circuit (ASG) 420. The gate driving IC 410 may be embodied
as a semiconductor chip that is separated from the thin film
transistor array panel 100 to be mounted on the thin film
transistor array panel 100, and the amorphous silicon gate
driving circuit 420 s formed together in a process for forming
a thin film transistor, the subpixel electrodes PEa and PEb,
and the like on the thin film transistor array panel 100. The
gate driving IC 410 and the amorphous silicon gate driving
circuit 420 are connected to the gate lines of the liquid crystal
panel assembly 300 to apply a gate signal Vg formed of a
combination of gate-on voltages Von and gate-off voltages
Voff to the gate lines. The gate driving IC 410 may apply a
gate signal Vg to the gate lines connected to the red pixel, the
blue pixel, and the green pixel, and the amorphous silicon
gate driving circuit 420 may apply the gate signal Vi to the
gate line connected to the white pixel.

[0048] The data driver 500 may be connected to the data
line of the liquid crystal panel assembly 300, and selects a
gray voltage from the gray voltage generator 800 and applies
the gray voltage as the data voltage to the data line. However,
when the gray voltage generator 800 does not provide the
voltage for all gray levels, but provides a predetermined num-
ber of reference gray voltages, the data driver 500 divides the
reference gray voltages to generate gray voltages for all gray
levels and then selects a data signal from among them.
[0049] The signal controller 600 includes an image signal
converter (not shown), and controls the gate driver 400 and
the data driver 500.

[0050] Such drivers 400,500, 600, and 800 may be directly
installed on the liquid crystal panel assembly 300 as a form of
at least one IC chip or installed on a flexible printed circuit
film (not shown) to be attached on the liquid crystal panel
assembly 300 as a form of a tape carrier package (TCP), or
installed on a separate printed circuit board (PCB) (not
shown). Alternatively, the above-mentioned drivers 400, 500,
600, and 800 may be integrated in the liquid crystal panel
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assembly 300 together with the signal line and the thin film
transistor switching element. Further, the drivers 400, 500,
600, and 800 may be integrated as a single chip. In this case,
at least one driver or at least one circuit element that consti-
tutes the driver may be disposed outside the single chip.
[0051] Next, a liquid crystal display according to an exem-
plary embodiment of the present invention will be described
with reference to FIG. 3 to FIG. 6 as well as FIG. 1 and FIG.
2.

[0052] FIG. 3 is an equivalent circuit diagram of a single
pixel of a liquid crystal display according to an exemplary
embodiment of the present invention, FIG. 4 is an equivalent
circuit diagram of a single pixel of a liquid crystal display
according to an exemplary embodiment of the present inven-
tion, FIG. 5 is a layout view of red, green, and blue pixels of
a liquid crystal display according to an exemplary embodi-
ment of the present invention, and FIG. 6 is a layout view of
a pixel electrode of a liquid crystal display according to an
exemplary embodiment of the present invention.

[0053] Referring to FIG. 1 and FIG. 3, the liquid crystal
display according to the exemplary embodiment of the
present invention includes a plurality of signal lines Gn, Dn,
and SL and a plurality of pixels PX connected thereto.
[0054] The signal lines Gn, Dn, and SL include a gate line
Gn that transmits a gate signal (also referred to as a “scan
signal”), a data line Dn that transmits a data voltage, and a
storage electrode line SL to which a constant voltage may be
applied.

[0055] A first thin film transistor T1 and a second thin film
transistor T2 that are connected to the same gate line Gn and
the same data line Dn are formed. Further, a third thin film
transistor T3 is formed so as to be connected to the same gate
line Gn as that of the transistors T1 and T2 and to be con-
nected to the second thin film transistor T2 and the storage
electrode line SL.

[0056] Each pixel PX includes two subpixels PXa and PXb.
A first liquid crystal capacitor Clea that may be connected to
the first thin film transistor T1 may be formed in the first
subpixel PXa. Further, a second liquid crystal capacitor Clcb
that may be connected to the second thin film transistor T2
may be formed in the second subpixel PXb.

[0057] A first terminal of the first thin film transistor T1
may be connected to the gate line Gn, a second terminal
thereof may be connected to the data line Dn, and a third
terminal thereof may be connected to the first liquid crystal
capacitor Clca. A first terminal of the second thin film tran-
sistor T2 may be connected to the gate line Gn, a second
terminal thereof may be connected to the data line Dn, and a
third terminal thereofis connected to the second liquid crystal
capacitor Clcb. A first terminal of the first thin film transistor
T3 may be connected to the gate line Gn, a second terminal
thereof may be connected to the third terminal of the second
thin film transistor T2, and a third terminal thereof may be
connected to the storage electrode line SL.

[0058] Inthe operation of the liquid crystal display accord-
ing to an exemplary embodiment of the present invention,
when the gate-on voltage may be applied to the gate line Gn,
the first, second, and third thin film transistors T1, T2, and T3
connected thereto are turned on, and the first liquid crystal
capacitor Clca and the second liquid crystal capacitor Clcb
are charged by the data voltage transmitted through the data
line Dn.

[0059] In this case, since the third thin film transistor T3 is
turned on, some of voltages charged in the second liquid
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crystal capacitor Clcb are leaked through the storage elec-
trode line SL. Accordingly, even though the data voltages that
are transmitted to the first subpixel PXa and the second sub-
pixel PXb through the data line Dn are equal to each other, the
voltages that are charged in the first liquid crystal capacitor
Cleca and the second liquid crystal capacitor Clcb are different
from each other. That is, the voltage that is charged in the
second liquid crystal capacitor Cleb is lower than the voltage
that is charged in the first liquid crystal capacitor Clca.
Accordingly, it is possible to improve side visibility by charg-
ing different subpixels PXa and PXb in the same pixel PX
with different voltages.

[0060] Hitherto, the structure in which the two liquid crys-
tal capacitors Clea and Clcb and the three thin film transistors
T1, T2, and T3 are disposed at one pixel and the two liquid
crystal capacitors Clca and Clcb are charged with different
voltages has been described. However, as illustrated in FIG. 4,
the present invention may be applied to a structure in which
one liquid crystal capacitor Clc and one thin film transistor are
disposed at one pixel. Some exemplary embodiments will be
descried below by using the structure in which the two liquid
crystal capacitors Clca and Cleb and the three thin film tran-
sistors T1, T2, and T3 are disposed at one pixel.

[0061] Disposition of red, green, and blue pixels and a
shape of a pixel electrode in a liquid crystal display according
to an exemplary embodiment of the present invention will be
described in more detail with reference to FIG. 5 and FIG. 6.

[0062] Referring to FIG. 5, a red pixel, a green pixel, and a
blue pixel are longitudinally disposed in a direction of data
lines. In the case of the red pixel, the green pixel, and the blue
pixel, first subpixel electrodes R1, G1, and B1 and second
subpixel electrodes R2, G2, and B2 are respectively disposed
at an upper side and a lower side of a first gate line Gate 1, and
three thin film transistors T1, T2, and T3 are disposed around
the first gate line Gate 1 to receive a gate control signal from
the first gate line Gate 1. The first gate line Gate 1 may be
connected to the gate driving IC 410 of the gate driver 400 to
receive the gate control signal therefrom.

[0063] A white pixel may be longitudinally disposed below
the red, green, and blue pixels in a horizontal direction. A first
subpixel electrode W1 and a second subpixel electrode W2 of
the white pixel are respectively disposed at opposite sides
with reference to the second data line Data 2. Three thin film
transistors T1, T2, and T3 are disposed around the second gate
line Gate 2, and control terminals thereof are connected to the
second gate line Gate 2 to receive a gate control signal there-
from. The second gate line Gate 2 may be connected to the
amorphous silicon gate driving circuit 420 of the gate driver
400 to receive the gate control signal therefrom.

[0064] Through this pixel disposition, it is possible to pre-
vent a moving vertical line defect from being generated.

[0065] The subpixel electrodes of the red, green, and blue
pixels and the white pixels may have a slit structure as shown
in FIG. 6.

[0066] Referring to FIG. 6, a first subpixel electrode 191a
neighbors a second subpixel electrode 1915 in a column
direction, and they respectively include a cross-shaped
branch unit having a quadrangular shape and including hori-
zontal stems 192a and 1925 and vertical stems 193a and 1935
crossing the horizontal stems 1924 and 1924. Further, the first
subpixel electrode 191a and the second subpixel electrode
1915 are respectively divided into four subregions by the
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horizontal stems 192a and 19256 and the vertical stems 193a
and 1935, and each subregion includes a plurality of minute
branches 194a and 194b.

[0067] One of the minute branches 1944 and 1945 disposed
at the four subregions is disposed to obliquely extend from the
horizontal stems 192a and 1925 or the vertical stems 193a
and 193b in an upper left direction, and another minute
branch may be disposed to obliquely extend from the hori-
zontal stems 1924 and 1926 or the vertical stems 193a and
1935 in an upper right direction. Further, another minute
branch may be disposed to obliquely extend from the hori-
zontal stems 1924 and 1925 or the vertical stems 193a and
19354 in a lower left direction, and the other minute branch
may be disposed to obliquely extend from the horizontal
stems 192a and 1924 or the vertical stems 193¢ and 1935 in
a lower right direction.

[0068] Each of the minute branches 1944 and 1945 form an
angle of approximately 40° to 45° with the horizontal stems
192g and 1925 or the gate line 121. Further, the minute
branches 194a and 1945 of two adjacent subregions may be
perpendicular to each other.

[0069] FIG. 7 is a layout view of a pixel of a liquid crystal
display according to an exemplary embodiment ofthe present
invention.

[0070] Referring to FIG. 7, a set of a red pixel R, a green
pixel G, and a blue pixel B is disposed at an upper side and a
lower side with reference to one white pixel W. The white
pixel W displays one point image together with the upper set
of the red pixel R, the green pixel G, and the blue pixel B, and
displays another point image together with the lower set of the
red pixel R, the green pixel G, and the blue pixel B. In this
case, white component that is supposed to be displayed by
combination of the red pixels R, the green pixels G, and the
blue pixels B included in the upper and lower sets are dis-
played at the white pixel, and the rest of the red, green, and
blue components are displayed at the red pixels R, the green
pixels G, and the blue pixels B included in the upper and lower
sets.

[0071] With this pixel disposition, it is possible to reduce
the number of white pixel rows by half, thereby reducing the
number of gate lines by as much as the reduced number of the
white pixel rows.

[0072] FIG. 8 is a layout view of a pixel of a liquid crystal
display according to an exemplary embodiment ofthe present
invention.

[0073] Referring to FIG. §, one white pixel row is operated
like one pixel. An electrode may be formed to have a band-
like shape, and a white image signal voltage may be applied to
the electrode. Further, as shown in FIG. 5 or FIG. 7, the white
pixels W may be separately formed, and the same voltage
may be applied per row.

[0074] In addition, as shown in FIG. 8, three white pixel
rows are connected to each other. Accordingly, the same
voltage may be applied to the three white pixel rows. The
number of white pixel rows may be adjusted as necessary, and
all of the white pixel rows of the display device may be
connected to each other. In this case, the white pixel rows
display lowest luminance of white components that are
required to be commonly displayed at portions at which the
white pixel rows connected to each other are disposed, and the
other components are displayed through the red pixels R, the
green pixels G, and the blue pixels B.

[0075] Hitherto, the present invention has been described
by using the case of a liquid crystal display as a display
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device, but it may be applied to various display devices such
as an organic light emitting device.

[0076] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A display device, comprising:

red pixels, blue pixels, green pixels, white pixels, a plural-

ity of gate lines, and a plurality of data lines,

wherein the red pixels, the blue pixels, and the green pixels

are respectively disposed to longitudinally extend in a
vertical direction, and the white pixels are disposed to
longitudinally extend in a horizontal direction below or
above the red pixels, the blue pixels, and the green pix-
els.

2. The display device of claim 1, wherein the red pixels, the
blue pixels, and the green pixels receive a gate control signal
through a first gate line,

the white pixels receive a gate control signal through a

second gate line,

the first gate line receives the gate control signal from a gate

driving IC mounted in the display device, and

the second gate line receives the gate control signal from a

gate driving circuit integrated in the display device.

3. The display device of claim 2, wherein one row of the
white pixels is disposed every two RGB pixel rows in which
the red pixels, the blue pixels, and the green pixels are
arranged.

4. The display device of claim 3, wherein the row of the
white pixels is disposed between the RGB pixel rows.

5. The display device of claim 4, wherein a same voltage is
applied to all the white pixels disposed in one row of the white
pixels.

6. The display device of claim 5, wherein a same voltage is
applied to all the white pixels disposed in a predetermined
number of rows of the white pixels.

7. The display device of claim 6, wherein pixel electrodes
of all the white pixels disposed in a predetermined number of
rows of the white pixels are electrically connected to each
other.

8. The display device of claim 6, wherein a same voltage is
applied to all the white pixels of the display device.

9. The display device of claim 5, wherein pixel electrodes
of all the white pixels disposed in one row of the white pixels
are electrically connected to each other.

10. The display device of claim 1, wherein one row of the
white pixels is disposed every two RGB pixel rows in which
the red pixels, the blue pixels, and the green pixels are
arranged.

11. The display device of claim 10, wherein the row of the
white pixels is disposed between the RGB pixel rows.
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12. The display device of claim 1, wherein a same voltage
is applied to all the white pixels disposed in one row of the
white pixels.

13. The display device of claim 12, wherein a same voltage
is applied to all the white pixels disposed in a predetermined
number of rows of the white pixels.

14. The display device of claim 13, wherein a same voltage
is applied to all the white pixels of the display device.

15. The display device of claim 12, wherein pixel elec-
trodes of all the white pixels disposed in one row of the white
pixels are electrically connected to each other.

16. A display device having a liquid crystal panel assembly,
comprising:

a plurality of gate lines;

a plurality of data lines; and

a plurality of rows of pixels, comprising:

a first row of pixels consisting of a plurality of red pixels,
a plurality of blue pixels, and a plurality of green
pixels;

a second row of pixels immediately adjacent to the first
row of pixels and in direct contact with the first row of
pixels consisting of a plurality of red pixels, a plural-
ity of blue pixels, and a plurality of green pixels; and

a third row of pixels immediately adjacent to the second
row of pixels and in direct contact with the second row
of pixels consisting of a plurality of white pixels,

wherein a pattern of the first, second and third row of
pixels repeats until the liquid crystal panel assembly
is filed,

wherein the first and second rows of pixels receive a gate
control signal solely through a first gate line of the a
plurality of gate lines, the third row of pixels receives
another gate control signal solely through a second
gate line of the a plurality of gate lines, the first gate
line receives the gate control signal solely from a gate
driving IC mounted in the display device, and the
second gate line receives the gate control signal from
a gate driving circuit integrated in the display device,
said first and second gate lines are separate lines, and
said plurality of data lines are connected to the first,
second, and third row of pixels.

17. The display device of claim 16, wherein a same voltage
is applied to all the plurality of white pixels disposed in the
third row of pixels.

18. The display device of claim 16, wherein a same voltage
is applied to all the plurality of white pixels disposed in the
liquid crystal panel assembly.

19. The display device of claim 16, wherein a same voltage
is applied to all the white pixels disposed in a predetermined
number of the third rows.

20. The display device of claim 16, wherein pixel elec-
trodes of all the white pixels disposed in a predetermined
number of the third rows are electrically connected to each
other.
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