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(57) ABSTRACT

The present invention provides a pixel structure and a liquid
crystal display panel including the pixel structure. The pixel
structure includes a plurality of pixel units (1) arranged in an
array. Each of the pixel units (1) includes a red sub-pixel
(11), a green sub-pixel (12), and a blue sub-pixel (13) that
are arranged in the form of a window sash. The red sub-pixel
(11) and the blue sub-pixel (13) are arranged in a row in a
vertical direction. The green sub-pixel (12) is individually
arranged in a row. A surface area of the green sub-pixel (12)
is greater than or equal to the sum of surface areas of the red
sub-pixel (11) and the blue sub-pixel (13). A black matrix (4)
is arranged along outer circumferences of the red sub-pixel
(11), the green sub-pixel (12), and the blue sub-pixel (13).
The pixel structure reduces the area occupied by the black
matrix (4), expands the surface area of the green sub-pixel
(12), increases aperture ratio and light transmittance, and
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PIXEL STRUCTURE AND LIQUID CRYSTAL
DISPLAY PANEL COMPRISING SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to the field of display
technology, and in particular to a pixel structure and a liquid
crystal display device comprising the pixel structure.
[0003] 2. The Related Arts

[0004] Liquid crystal displays (LCDs) have a variety of
advantages, such as thin device body, low power consump-
tion, and being free of radiation, and are thus of wide
applications, such as liquid crystal televisions, mobile
phones, personal digital assistants (PDAs), digital cameras,
computer monitors, and notebook computer screens, so as to
take a leading position in the field of flat panel displays.
[0005] Most of the liquid crystal displays that are currently
available are backlighting liquid crystal displays, which
comprise an enclosure, a liquid crystal display panel
arranged in the enclosure, and a backlight module mounted
in the enclosure. The liquid crystal panel is a major com-
ponent of a liquid crystal display; however, the liquid crystal
display panel itself does not emit light and light must be
supplied from the backlight module in order to normally
display images.

[0006] A mainstream of the liquid crystal display panels is
one comprising a thin-film transistor (TFT) array substrate
and a color filter (CF) substrate laminated together with
liquid crystal filled between the TFT substrate and the CF
substrate. Application of electricity controls the liquid crys-
tal molecules to change direction so as to refract light from
the backlight module to generate an image.

[0007] In such a structure, the CF substrate comprises, on
one surface thereof, a plurality of pixels units arranged in an
array. Each of the pixel units comprises a red sub-pixel, a
green sub-pixel, and a blue sub-pixel. A black matrix (BM)
is arranged to surround an outer circumference of each of the
sub-pixels for shielding light. The surface areas of photo-
resist zones corresponding to the red, green, and blue colors
and a light shielding zone corresponding to the black matrix
on the CF substrate directly affect the aperture ratio and the
contrast of a liquid crystal display and thus affecting the
overall display performance of the liquid crystal display. The
aperture ratio is an important parameter of a liquid crystal
display panel, which indicates a ratio between an effective
light transmitting area and an entire surface area of the liquid
crystal display panel. When light emits from a backlight
module, the light is not allowed to completely transmit
through the liquid crystal display panel. For a TFT substrate,
signal wiring of a source drive chip and a gate drive chip of
the liquid crystal display panel and the TFT itself, as well as
a storage capacitor that stores therein electrical voltage, are
sites that are completely non-light-transmitting and thus,
light passing through these sites is not controllable by
electrical voltage and must be shielded by using the black
matrix. For a CF substrate, the primary light transmitting
areas include the photoresist zones corresponding to the red,
green, and blue sub-pixels, while the black matrix consti-
tutes a non-light-transmitting area for preventing color mix-
ture among red, green, and blue photoresists of each sub-
pixels in order to enhance contrast of the panel.

[0008] As shown in FIGS. 1 and 2, a CF substrate of a
conventional liquid crystal display panel has a surface on
which a red sub-pixel 100, a green sub-pixel 200, and a blue
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sub-pixel 300 are arranged to have the same size. The red
sub-pixel 100, the green sub-pixel 200, and the blue sub-
pixel 300 are arranged in a row and are arranged sequentially
to be side by side to form a distribution of three strips. A
black matrix 400 is arranged to surround an outer circum-
ference of each of the sub-pixels. Due to the black matrix
400 occupying a relatively large surface in such a pixel
structure, the aperture ratio and contrast of the liquid crystal
display panel are relatively low.

[0009] Considering the lamination of the TFT substrate
and the CF substrate, if signal wiring on the surface of the
TFT substrate and the arrangement of all the sub-pixels on
the surface of the CF substrate are properly designed, the
area of the light shielding zone of the black matrix can be
reduced and thus the aperture ratio and light transmittance of
the liquid crystal display panel can be increased. With the
aperture ratio increased, brightness can be improved and
power consumption and expense can be reduced. Further, in
the CF substrate, photoresists corresponding to the red,
green, and blue sub-pixels have different light transmit-
tances. A similar effect of increasing light transmittance can
be achieved if the area of the green sub-pixel that has a large
light transmittance is expanded, while the areas of the red
and blue sub-pixels that have small light transmittances are
reduced.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to provide a
pixel structure that reduces the area occupied by a black
matrix and expands the area of a green sub-pixel so as to
increase aperture ratio and light transmittance and thus
enhance displaying performance.

[0011] Another object of the present invention is to pro-
vide a liquid crystal display panel, which reduces the area
occupied by a black matrix and expands the area of a green
sub-pixel so as to increase aperture ratio and light transmit-
tance and thus enhance overall displaying performance of
the liquid crystal display panel to make the quality of a
displayed image finer and more exquisite.

[0012] To achieve the above objects, the present invention
first provides a pixel structure, which comprises a plurality
of pixel units arranged in an array. Each of the pixel units
comprises a red sub-pixel, a green sub-pixel, and a blue
sub-pixel, wherein in each of the pixel units, the red sub-
pixel, the green sub-pixel, and the blue sub-pixel are
arranged in the form of a window sash with the red sub-pixel
and the blue sub-pixel arranged in a row in a vertical
direction. The green sub-pixel is individually arranged in a
row. A surface of the green sub-pixel is greater than or equal
to the sum of surface areas of the red sub-pixel and the blue
sub-pixel. A black matrix is arranged along outer circum-
ferences of the red sub-pixel, the green sub-pixel, and the
blue sub-pixel.

[0013] In each of the pixel units, the red sub-pixel, the
green sub-pixel, and the blue sub-pixel are all a rectangular
shape. A length of green sub-pixel in the vertical direction is
greater than or equal to the sum of lengths of the red
sub-pixel and the blue sub-pixel in the vertical direction. A
width of the green sub-pixel in the horizontal direction is
greater than or equal to a width of the red sub-pixel or the
blue sub-pixel in the horizontal direction.
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[0014] The widths of the red sub-pixel and the blue
sub-pixel in the horizontal direction are identical and the
surface areas of the red sub-pixel and the blue sub-pixel are
identical.

[0015] In each of the pixel units, the green sub-pixel is
located on a leftward portion of the pixel unit and the red
sub-pixel and the blue sub-pixel are located on a rightward
portion of the pixel unit.

[0016] In each of the pixel units, the red sub-pixel is
located above the blue sub-pixel.

[0017] The present invention also provides a liquid crystal
display panel, which comprises a thin-film transistor (TFT)
substrate and a color filter (CF) substrate laminated to each
other and a liquid crystal layer arranged between the TFT
substrate and the CF substrate A surface of the CF substrate
comprises a plurality of pixel units is arranged in an array.
Each of the pixel units comprises a red sub-pixel, a green
sub-pixel, and a blue sub-pixel. In each of the pixel units, the
red sub-pixel, the green sub-pixel, and the blue sub-pixel are
arranged in the form of a window sash with the red sub-pixel
and the blue sub-pixel arranged in a row in a vertical
direction. The green sub-pixel is individually arranged in a
row. A surface of the green sub-pixel is greater than or equal
to the sum of surface areas of the red sub-pixel. A black
matrix is arranged along outer circumferences of the blue
sub-pixel, the red sub-pixel, the green sub-pixel, and the
blue sub-pixel.

[0018] A surface of TFT substrate comprises a plurality of
scan lines that extends in a horizontal direction, a plurality
of data lines that extends in a vertical direction, and a
plurality of thin-film transistors Each of the green sub-pixels
corresponds to an area delimited by two adjacent ones of the
scan lines. Two adjacent data lines that intersect each other.
Each of the red sub-pixels and each of the blue sub-pixels
correspond to an area delimited by two adjacent scan lines.
Two adjacent data lines that intersect each other. One of the
thin-film transistors electrically connects the green sub-pixel
or the red sub-pixel or the blue sub-pixel to the correspond-
ing scan line and the data line. The data line located between
two adjacent pixel units is commonly used by the green
sub-pixel of one of the pixel units and the red sub-pixel or
the blue sub-pixel of the other one of the pixel units.
[0019] In each of the pixel units, the red sub-pixel, the
green sub-pixel, and the blue sub-pixel are all a rectangular
shape. A length of the green sub-pixel in the vertical
direction is greater than or equal to the sum of lengths of the
red sub-pixel and the blue sub-pixel in the vertical direction.
A width of the green sub-pixel the horizontal direction is
greater than or equal to a width of the red sub-pixel or the
blue sub-pixel in the horizontal direction.

[0020] The widths of the red sub-pixel and the blue
sub-pixel in the horizontal direction are identical and the
surface areas of the red sub-pixel and the blue sub-pixel are
identical.

[0021] In each of the pixel units, the green sub-pixel is
located on a leftward portion of the pixel unit and the red
sub-pixel and the blue sub-pixel are located on a rightward
portion of the pixel unit.

[0022] In each of the pixel units, the red sub-pixel is
located above the blue sub-pixel.

[0023] The present invention further provides a pixel
structure, which comprises a plurality of pixel units arranged
in an array, each of the pixel units comprising a red sub-
pixel, a green sub-pixel, and a blue sub-pixel, wherein in
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each of the pixel units, the red sub-pixel, the green sub-pixel,
and the blue sub-pixel are arranged in the form of a window
sash with the red sub-pixel and the blue sub-pixel arranged
in a row in a vertical direction. The green sub-pixel is
individually arranged in a row. A surface area of the green
sub-pixel is greater than or equal to the sum of surface areas
of the red sub-pixel. A black matrix is arranged along outer
circumferences of the blue sub-pixel, the red sub-pixel, the
green sub-pixel, and the blue sub-pixel.

[0024] In each of the pixel units, the red sub-pixel, the
green sub-pixel, and the blue sub-pixel are all a rectangular
shape. A length of the green sub-pixel in the vertical
direction is greater than or equal to the sum of lengths of the
red sub-pixel and the blue sub-pixel in the vertical direction.
A width of the green sub-pixel the horizontal direction that
is greater than or equal to a width of the red sub-pixel or the
blue sub-pixel in the horizontal direction; and

[0025] in each of the pixel units, the green sub-pixel is
located on a leftward portion of the pixel unit and the red
sub-pixel and the blue sub-pixel are located on a rightward
portion of the pixel unit.

[0026] The widths of the red sub-pixel and the blue
sub-pixel in the horizontal direction are identical and the
surface areas of the red sub-pixel and the blue sub-pixel are
identical.

[0027] In each of the pixel units, the red sub-pixel is
located above the blue sub-pixel.

[0028] The efficacy of the present invention is that the
present invention provides a pixel structure and a liquid
crystal display panel comprising the pixel structure, wherein
each of the pixel units comprises a red sub-pixel, a green
sub-pixel, and a blue sub-pixel that are arranged in the form
of window sash with the red sub-pixel and the blue sub-pixel
arranged in a row in a vertical direction. The green sub-pixel
is individually arranged as a row. The green sub-pixel
occupies a surface area that is a maximum one so as to, on
the one hand, reduce the surface area occupied by a black
matrix, expand the area of the light-transmitting zones, and
increase aperture ratio and light transmittance and, on the
other hand, expand the surface area of the green sub-pixel
that has relatively high light transmittance to further increase
light transmittance, lower down the cost of backlighting, and
improve the entire displaying performance of the liquid
crystal display panel. Further, the sub-pixels are arranged in
the form of a window sash to help overcome the strip-like
display defects caused by the conventional way of arranging
sub-pixels in a side-by-side manner and make the quality of
a displayed image fines and more exquisite.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The technical solution, as well as other beneficial
advantages, of the present invention will be apparent from
the following detailed description of embodiments of the
present invention, with reference to the attached drawing. In
the drawing:

[0030] FIG. 1 is a schematic view showing an arrange-
ment of sub-pixels in a single pixel unit of a conventional
liquid crystal display panel;

[0031] FIG. 2 is a schematic view showing an arrange-
ment of multiple pixel units in a conventional liquid crystal
display panel;

[0032] FIG. 3 is a schematic view showing an arrange-
ment of sub-pixels in a single pixel unit of a pixel structure
according to the present invention;
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[0033] FIG. 4 is a schematic view showing an arrange-
ment of multiple pixel units in a pixel structure according to
the present invention; and

[0034] FIG. 5 is a schematic view showing wiring
arrangement on a surface of a thin-film transistor substrate
in the liquid crystal display panel according to the present
invention that comprises the pixel structure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0035] To further expound the technical solution adopted
in the present invention and the advantages thereof, a
detailed description is given to a preferred embodiment of
the present invention and the attached drawings.

[0036] The present invention first provides a pixel struc-
ture. As shown in FIGS. 3 and 4, the pixel structure
comprises a plurality of pixel units 1 arranged in an array.
Each of the pixel units 1 comprises a red sub-pixel 11, a
green sub-pixel 12, and a blue sub-pixel 13. In each of the
pixel units 1, the red sub-pixel 11, the green sub-pixel 12,
and the blue sub-pixel 13 are arranged in the form of a
window sash with the red sub-pixel 11. The blue sub-pixel
13 is arranged in a row in a vertical direction. The green
sub-pixel 12 is individually arranged in a row. A surface area
of the green sub-pixel 12 is greater than or equal to the sum
of surface areas of the red sub-pixel 11 and the blue
sub-pixel 13. A black matrix 4 is arranged along outer
circumferences of the red sub-pixel 11, the green sub-pixel
12, and the blue sub-pixel 13.

[0037] Specifically, in each of the pixel units 1, the red
sub-pixel 11, the green sub-pixel 12, and the blue sub-pixel
13 are all a rectangular shape. A length of the green sub-pixel
12 in the vertical direction is greater than or equal to the sum
of lengths of the red sub-pixel 11 and the blue sub-pixel 13
in the vertical direction. A width of the green sub-pixel 12
in the horizontal direction is greater than or equal to a width
of the red sub-pixel 11 or the blue sub-pixel 13 in the
horizontal direction. The widths of the red sub-pixel 11 and
the blue sub-pixel 13 in the horizontal direction are identical
and the surface areas of the red sub-pixel 11 and the blue
sub-pixel 13 are identical.

[0038] FIGS. 3 and 4 schematically illustrate that in each
of the pixel units 1, the green sub-pixel 12 is located one a
leftward portion of the pixel unit 1 and the red sub-pixel 11
and the blue sub-pixel 13 are located on a rightward portion
of the pixel unit 1. It is apparent that the green sub-pixel 12
may be alternatively located on a rightward portion of the
pixel unit 1 and the red sub-pixel 11 and the blue sub-pixel
13 are located on a leftward portion of the pixel unit 1 to
similarly achieve a window sash like arrangement of the red
sub-pixel 11, the green sub-pixel 12, and the blue sub-pixel
13.

[0039] FIGS. 3 and 4 schematically illustrate in each of the
pixel units 1, the red sub-pixel 11 is located above the blue
sub-pixel 13. It is apparent that the blue sub-pixel 13 may be
alternatively located above the red sub-pixel 11 to similarly
achieve the arrangement of the red sub-pixel 11 and the blue
sub-pixel 13 in a row in the vertical direction.

[0040] The pixel structure according to the present inven-
tion may reduce the area of a light shielding zone occupied
by the black matrix 4, expand the area of the light-trans-
mitting zones, and increase aperture ratio and light trans-
mittance, and may also further increase light transmittance
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due to the surface area that is occupied by the green
sub-pixel that has high light the transmittance is the maxi-
mum one.

[0041] As shown in FIG. 3, under the assumption that a
length of each of the pixel units 1 in the vertical direction
and a width in the horizontal direction, both of which are 500
um and the black matrix 4 has a width w' that 1s 20 um, with
the length of the green sub-pixel 12 in the vertical direction
is approximately equal to the sum of the lengths of the red
sub-pixel 11 and the blue sub-pixel 13 in the vertical
direction and the width of the green sub-pixel 12 in the
horizontal direction is equal to widths of the red sub-pixel 11
and the blue sub-pixel 13 in the horizontal direction, exclud-
ing the portion of the black matrix 4 that extends along a
marginal frame area of the entire pixel unit 1, the total length
of the portion of the black matrix 4 that is located in the
interior of the pixel unit 1 is:

h1+h2'=(500-20%2)+(500-20%3)/2=460+220=680
um

[0042] In the interior of the entire pixel unit 1, the ratio
among the surface areas of the red sub-pixel 11, the green
sub-pixel 12, and the blue sub-pixel 13 is approximately
1:2:1. In other words, the green sub-pixel 12 that has
relatively high light transmittance occupies a surface area
that is the maximum one. Assuming, brightness of the red
sub-pixel 11 is 17, brightness of the green sub-pixel 12 is 58,
and brightness of the blue sub-pixel 13 is 10, then brightness
of the entire pixel unit 1 is:

Vax17+%ax58+V4x10=47.6

[0043] Compared to the conventional arrangement of sub-
pixels illustrated in FIG. 1, where similarly assuming each
of the conventional pixel units has a length in the vertical
direction and a width in the horizontal direction, both of
which are 500 um and the black matrix 4 has a width w that
is 20 um, since the red sub-pixel 100, the green sub-pixel
200, the blue sub-pixel 300 that are set in an arrangement of
three strips having substantially the same size, excluding the
portion of the black matrix 400 that extends along a marginal
frame area of the entire conventional pixel unit, the total
length of the portion of the black matrix 400 that is located
in the interior of the conventional pixel unit is:

B1+h2=(500-20x2)+(500-20x2)=460+460=020 um

[0044] Compared to the prior art, the pixel structure
according to the present invention allows the length of the
black matrix to be reduced by:

(920-680)/920=26%

[0045] The amount of the length of the black matrix that
is reduced is the amount of the aperture ratio that is
increased so that an effect of increasing aperture ratio and
light transmittance can be achieved.

[0046] In the interior of the entire conventional pixel unit,
the red sub-pixel 100, the ratio among the surface areas of
the green sub-pixel 200, and the blue sub-pixel 300 is 1:1:1.
Under the similar assumption that brightness of the red
sub-pixel 100 is 17, brightness of the green sub-pixel 200 is
58, and brightness of the blue sub-pixel 300 is 10, then
brightness of the entire conventional pixel unit is:

Vax17+Y5x 58+ 5% 10=28.3
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[0047] Compared to the prior art, the pixel structure
according to the present invention allows the brightness of
a single pixel unit to increase by:

(47.6-28.3)/28.3=62.8%

[0048] The amount of the brightness that is increased is
the amount of light transmittance that is heightened so that
the light transmittance can be further increased.

[0049] Further, conventionally, the red sub-pixel 100, the
green sub-pixel 200, and the blue sub-pixel 300 are arranged
as three side-by-side strips, which would cause strip-like
display defects in displaying an image. In the pixel structure
according to the present invention, the red sub-pixel 11, the
green sub-pixel 12, and the blue sub-pixel 13 are arranged
in the form of a window sash that helps improve the
strip-like display defects thereby making a displayed image
finer and more exquisite.

[0050] Based on the pixel structure described above, the
present invention further provides a liquid crystal display
panel comprising the pixel structure, which comprises a
thin-film transistor (TFT) substrate and a color filter (CF)
substrate laminated to each other and a liquid crystal layer
arranged between the TFT substrate and the CF substrate.
[0051] Referring collectively to FIGS. 3-5, the CF sub-
strate has a surface on which a plurality of pixel units 1 is
arranged in an array. Each of the pixel units 1 comprises a
red sub-pixel 11, a green sub-pixel 12, and a blue sub-pixel
13. In each of the pixel units 1, the red sub-pixel 11, the
green sub-pixel 12, and the blue sub-pixel 13 are arranged
in the form of a window sash with the red sub-pixel 11. The
blue sub-pixel 13 is arranged in a row in a vertical direction.
The green sub-pixel 12 is individually arranged in a row. A
surface area of the green sub-pixel 12 is greater than or equal
to the sum of surface areas of the red sub-pixel 11 and the
blue sub-pixel 13. A black matrix 4 is arranged along outer
circumferences of the red sub-pixel 11, the green sub-pixel
12, and the blue sub-pixel 13.

[0052] The TFT substrate has a surface on which a plu-
rality of scan lines 5 that extend in a horizontal direction, a
plurality of data lines 7 that extend in a vertical direction,
and a plurality of thin-film transistors 9 are formed. The
green sub-pixel 12 corresponds to an area delimited by two
adjacent scan lines 5 and two adjacent data lines 7 that
intersect each other. The red sub-pixel 11 and the blue
sub-pixel 13 correspond to an area delimited by two adjacent
scan lines 5 and two adjacent data lines 7 that intersect each
other. One thin-film transistor 9 electrically connects the
green sub-pixel 12 or the red sub-pixel 11 or the blue
sub-pixel 13 to the corresponding scan line 5 and the data
line 7. The data line 7 that is located between two adjacent
pixel units 1 is commonly used by the green sub-pixel 12 of
one of the pixel units 1 and the red sub-pixel 11 (in case the
red sub-pixel 11 is located below the blue sub-pixel) or the
blue sub-pixel 13 (in case the red sub-pixel 11 is located
above the blue sub-pixel) of the other one of the pixel units
1. Such a wiring arrangement is fit to the arrangement of
sub-pixels on one surface of the CF substrate and also helps
reduce the number of data lines 7 used.

[0053] Specifically, in each of the pixel units 1, the red
sub-pixel 11, the green sub-pixel 12, and the blue sub-pixel
13 are all arectangular shape. A length of the green sub-pixel
12 the vertical direction is greater than or equal to the sum
of lengths of the red sub-pixel 11 and the blue sub-pixel 13
in the vertical direction. A width of the green sub-pixel 12
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n the horizontal direction is greater than or equal to a width
of the red sub-pixel 11 or the blue sub-pixel 13 in the
horizontal direction. The widths of the red sub-pixel 11 and
the blue sub-pixel 13 in the horizontal direction are identical
and the surface areas of the red sub-pixel 11 and the blue
sub-pixel 13 are identical.

[0054] FIGS. 3 and 4 schematically illustrate that in each
of the pixel units 1, the green sub-pixel 12 is located on a
leftward portion of the pixel unit 1 and the red sub-pixel 11
and the blue sub-pixel 13 are located on a rightward portion
of the pixel unit 1. It is apparent that the green sub-pixel 12
may be alternatively located on a rightward portion of the
pixel unit 1 and the red sub-pixel 11 and the blue sub-pixel
13 are located on a leftward portion of the pixel unit 1 to
similarly achieve a window sash like arrangement of the red
sub-pixel 11, the green sub-pixel 12, and the blue sub-pixel
13.

[0055] FIGS. 3 and 4 schematically illustrate in each of the
pixel units 1, the red sub-pixel 11 is located above the blue
sub-pixel 13. It is apparent that the blue sub-pixel 13 may be
alternatively located above the red sub-pixel 11 to similarly
achieve the arrangement of the red sub-pixel 11 and the blue
sub-pixel 13 in a row in the vertical direction.

[0056] The liquid crystal display panel according to the
present invention can, on the one hand, reduce the area of a
light shielding zone occupied by the black matrix 4, expand
the area of the light-transmitting zones, and increase aper-
ture ratio and light transmittance, and may, on the other
hand, expand the surface area of the green sub-pixel 12 that
has relatively high light transmittance so as to further
increase light transmittance, lower down the cost of back-
lighting, and improve the entire displaying performance of
the liquid crystal display panel. Further, the red sub-pixel 11,
the green sub-pixel 12, and the blue sub-pixel 13 that are
arranged in the form of a window sash help overcome the
strip-like display defects caused by the conventional way of
arranging sub-pixels in a side-by-side manner and make the
quality of a displayed image fines and more exquisite.

[0057] In summary, the present invention provides a pixel
structure and a liquid crystal display panel comprising the
pixel structure, wherein each of the pixel units comprises a
red sub-pixel, a green sub-pixel, and a blue sub-pixel that are
arranged in the form of window sash with the red sub-pixel
and the blue sub-pixel arranged in a row in a vertical
direction. The green sub-pixel is individually arranged as a
row. The green sub-pixel occupies a surface area that is a
maximum one so as to, on the one hand, reduce the surface
area occupied by a black matrix, expand the area of the
light-transmitting zones, and increase aperture ratio and
light transmittance and, on the other hand, expand the
surface area of the green sub-pixel that has relatively high
light transmittance to further increase light transmittance,
lower down the cost of backlighting, and improve the entire
displaying performance of the liquid crystal display panel.
Further, the sub-pixels are arranged in the form of a window
sash to help overcome the strip-like display defects caused
by the conventional way of arranging sub-pixels in a side-
by-side manner and make the quality of a displayed image
fines and more exquisite.

[0058] Based on the description given above, those having
ordinary skills of the art may easily contemplate various
changes and modifications of the technical solution and
technical ideas of the present invention and all these changes
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and modifications are considered within the protection scope
of right for the present invention.

What is claimed is:

1. A pixel structure, comprising a plurality of pixel units
arranged in an array, wherein each of the pixel units com-
prises a red sub-pixel, a green sub-pixel, and a blue sub-
pixel; wherein in each of the pixel units, the red sub-pixel,
the green sub-pixel, and the blue sub-pixel are arranged in
the form of a window sash with the red sub-pixel and the
blue sub-pixel arranged in a row in a vertical direction; and
the green sub-pixel is individually arranged in a row; and a
surface area of the green sub-pixel is greater than or equal
to the sum of surface areas of the red sub-pixel and the blue
sub-pixel; wherein a black matrix is arranged along outer
circumferences of the red sub-pixel, the green sub-pixel, and
the blue sub-pixel.

2. The pixel structure as claimed in claim 1, wherein in
each of the pixel units, the red sub-pixel, the green sub-pixel,
and the blue sub-pixel are all a rectangular shape; wherein
a length of the green sub-pixel in the vertical direction is
greater than or equal to the sum of lengths of the red
sub-pixel and the blue sub-pixel in the vertical direction;
wherein a width of the green sub-pixel in the horizontal
direction is greater than or equal to a width of the red
sub-pixel or the blue sub-pixel in the horizontal direction.

3. The pixel structure as claimed in claim 2, wherein the
widths of the red sub-pixel and the blue sub-pixel in the
horizontal direction are identical and the surface areas of the
red sub-pixel and the blue sub-pixel are identical.

4. The pixel structure as claimed in claim 1, wherein in
each of the pixel units, the green sub-pixel is located on a
leftward portion of the pixel unit and the red sub-pixel and
the blue sub-pixel are located on a rightward portion of the
pixel unit.

5. The pixel structure as claimed in claim 4, wherein in
each of the pixel units, the red sub-pixel is located above the
blue sub-pixel.

6. A liquid crystal display panel, comprising a thin-film
transistor (TFT) substrate and a color filter (CF) substrate
laminated to each other and a liquid crystal layer arranged
between the TFT substrate and the CF substrate; wherein the
CF substrate has a surface on which a plurality of pixel units
is arranged in an array; wherein each of the pixel units
comprises a red sub-pixel, a green sub-pixel, and a blue
sub-pixel; wherein in each of the pixel units, the red sub-
pixel, the green sub-pixel, and the blue sub-pixel are
arranged in the form of a window sash with the red sub-pixel
and the blue sub-pixel arranged in a row in a vertical
direction; the green sub-pixel is individually arranged in a
row; and a surface area of the green sub-pixel is greater than
or equal to the sum of surface areas of the red sub-pixel and
the blue sub-pixel, wherein a black matrix is arranged along
outer circumferences of the red sub-pixel, the green sub-
pixel, and the blue sub-pixel; and

wherein the TFT substrate has a surface on which a

plurality of scan lines that extends in a horizontal
direction, a plurality of data lines that extends in a
vertical direction, and a plurality of thin-film transistors
are formed, wherein each of the green sub-pixels cor-
responds to an area delimited by two adjacent scan
lines and two adjacent data lines that intersect each
other, and wherein each of the red sub-pixels and each
of the blue sub-pixels correspond to an area delimited
by two adjacent scan lines and two adjacent data lines
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that intersect each other wherein one of the thin-film
transistors electrically connects the green sub-pixel or
the red sub-pixel or the blue sub-pixel to the corre-
sponding scan line and the data line, and wherein the
data line that is located between two adjacent pixel
units is commonly used by the green sub-pixel of one
of the pixel units and the red sub-pixel or the blue
sub-pixel of the other one of the pixel units.
7. The liquid crystal display panel as claimed in claim 6,
wherein in each of the pixel units, the red sub-pixel, the
green sub-pixel, and the blue sub-pixel are all a rectangular
shape; wherein a length of the green sub-pixel in the vertical
direction is greater than or equal to the sum of lengths of the
red sub-pixel and the blue sub-pixel in the vertical direction;
and wherein a width of the green sub-pixel in the horizontal
direction is greater than or equal to a width of the red
sub-pixel or the blue sub-pixel in the horizontal direction.
8. The liquid crystal display panel as claimed in claim 7,
wherein the widths of the red sub-pixel and the blue sub-
pixel in the horizontal direction are identical and the surface
areas of the red sub-pixel and the blue sub-pixel are iden-
tical.
9. The liquid crystal display panel as claimed in claim 6,
wherein in each of the pixel units, the green sub-pixel is
located on a leftward portion of the pixel unit and the red
sub-pixel and the blue sub-pixel are located on a rightward
portion of the pixel unit.
10. The liquid crystal display panel as claimed in claim 9,
wherein in each of the pixel units, the red sub-pixel is
located above the blue sub-pixel.
11. A pixel structure, comprising a plurality of pixel units
arranged in an array, wherein each of the pixel units com-
prises a red sub-pixel. a green sub-pixel, and a blue sub-
pixel; wherein in each of the pixel units, the red sub-pixel,
the green sub-pixel, and the blue sub-pixel are arranged in
the form of a window sash with the red sub-pixel and the
blue sub-pixel arranged in a row in a vertical direction and
wherein the green sub-pixel is individually arranged in a
row; wherein a surface of the green sub-pixel is greater than
or equal to the sum of surface areas of the red sub-pixel and
the blue sub-pixel; and wherein a black matrix is arranged
along outer circumferences of the red sub-pixel, the green
sub-pixel, and the blue sub-pixel;
wherein in each of the pixel units, the red sub-pixel, the
green sub-pixel, and the blue sub-pixel are all a rect-
angular shape; wherein a length of the green sub-pixel
in the vertical direction is greater than or equal to the
sum of lengths of the red sub-pixel and the blue
sub-pixel in the vertical direction; and wherein a width
of the green sub-pixel h in the horizontal direction is
greater than or equal to a width of the red sub-pixel or
the blue sub-pixel in the horizontal direction; and

wherein in each of the pixel units, the green sub-pixel is
located on a leftward portion of the pixel unit and the
red sub-pixel and the blue sub-pixel are located on a
rightward portion of the pixel unit.

12. The pixel structure as claimed in claim 11, wherein the
widths of the red sub-pixel and the blue sub-pixel in the
horizontal direction are identical and the surface areas of the
red sub-pixel and the blue sub-pixel are identical.

13. The pixel structure as claimed in claim 11, wherein in
each of the pixel units, the red sub-pixel is located above the
blue sub-pixel.
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