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use first scan signal 1o control first and second control switches to
become conductiva. -

4

use data signal to charge first and second pixel areas so that first and |

second pixel electrodes form a first equivoltage level V1. J—

Y

use second scan signal ta control second and third controf switches to
become conductive so that third and second pixel electrodes are
conductive to make second and third pixel electrodes form a second
equivoltage level V2 different from first equivoltage level V1.

FIG. 4

Sl

(72
iy
o



US 2015/0002561 A1l

LIQUID CRYSTAL DISPLAY PANEL, PIXEL
STRUCTURE AND DRIVING METHOD
THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to the field of liquid
crystal displaying techniques, and in particular to a liquid
crystal display panel, pixel structure and driving method
thereof.

[0003] 2. The Related Arts

[0004] When using multi-domain vertical alignment type
liquid crystal display panel as a display panel of a liquid
crystal display, because the orientations of the liquid crystal
are different at different observation angles, the liquid crystal
display panel may experience color distortion when viewing
at a large angle. To improve the color distortion problems at
large viewing angle, when a pixel structure is designed, a
pixel (red, green or blue) is divided into two parts: the first
pixel area and the second pixel area. The distortion at large
viewing angle is improved by controlling the voltage of two
areas, generally known as low skew designs.

[0005] The low skew design is divided into mainly two
categories. One category is by increasing the data lines to
control the first pixel area and the second pixel area, respec-
tively. The drawback is the increased number of drivers,
resulting in increased costs. The other category is to design
capacitors on the array substrate for controlling the inconsis-
tency voltage levels of the first pixel area and the second pixel
area of the potential inconsistencies, to achieve low color
skew design. However, because the design of the array sub-
strate capacitors will reduce the aperture ratio of the pixel
structure, the display effect will be poor.

[0006] Thus, it is desired to provide a liquid crystal display
panel, pixel structure and driving method thereof to solve the
above problems.

SUMMARY OF THE INVENTION

[0007] The technical issue to be addressed by the present
invention is to provide a liquid crystal display panel, pixel
structure and driving method thereof, which realizes low
skew effect without reducing aperture ratio of the pixel struc-
ture so as to avoid color distortion problem at a large viewing
angle.

[0008] The present invention provides a pixel structure,
which comprises: a plurality of pixel units arranged in a
matrix form; each ofthe pixel units further comprising: a first
pixel area, a second pixel area and a third pixel area, adja-
cently disposed; the first pixel area further comprising: a first
pixel electrode and a first control switch, and the first pixel
electrode connected to a data signal through the first control
switch; the second pixel area further comprising: a second
pixel electrode and a second control switch, and the second
pixel electrode connected to a data signal through the second
control switch; the control terminal of the first control switch
and the control terminal of the second control switch being
both connected to a first scan signal; the third pixel area
further comprising: a third pixel electrode and a third control
switch, and the third pixel electrode connected to a data signal
sequentially through the third control switch and the second
control switch; the control terminal of the third control switch
connected to a second scan signal; the third pixel electrode
connected to the second pixel electrode through the third
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control switch so as to make the voltage level at the first pixel
electrode different from the voltage level at the second pixel
electrode when the first control switch, the second control
switch and the third control switch being all conductive.
[0009] According to a preferred embodiment of the present
invention, the pixel structure comprises an array substrate and
a color filter substrate, disposed oppositely, and a liquid crys-
tal layer sandwiched between the array substrate and the color
filter substrate; wherein the first pixel area, the second pixel
area and the third pixel area are disposed on the array sub-
strate; the color filter substrate is disposed with common
electrode; aliquid crystal capacitive voltage divider is formed
between the third pixel electrode and the common electrode
with the liquid crystal layer as media; the liquid crystal
capacitive voltage divider is for lowering the voltage level at
the second pixel electrode so that the voltage level at the
second pixel electrode is different from the voltage level at the
second pixel electrode when the first control switch, the sec-
ond control switch and the third control switch are all con-
ductive.

[0010] According to a preferred embodiment of the present
invention, the array substrate further comprises an insulation
layer and a storage capacitor electrode, disposed sequentially
underneath the first pixel electrode and the second pixel elec-
trode; a first liquid crystal capacitor is formed between the
first pixel electrode and the common electrode with the liquid
crystal layer as media; a first storage capacitor is formed
between the first pixel electrode and the storage capacitor
electrode with the insulation layer as media; a second liquid
crystal capacitor is formed between the second pixel elec-
trode and the common electrode with the liquid crystal layer
as media; a second storage capacitor is formed between the
second pixel electrode and the storage capacitor electrode
with the insulation layer as media; the common electrode is
connected to a first common voltage and the storage capacitor
electrode is connected to a second common voltage.

[0011] According to a preferred embodiment of the present
invention, the first control switch is a first thin-film transistor;
the second control switch is a second thin-film transistor; the
third control switch is a third thin-film transistor; the first
pixel electrode is connected to the drain of the first thin-film
transistor; the source of the first thin-film transistor is con-
nected to the data signal; the gate of the first thin-film tran-
sistor is connected to the first scan signal; the second pixel
electrode is connected to the drain of the second thin-film
transistor the source of the second thin-film transistor is con-
nected to the data signal; the gate of the second thin-film
transistor is connected to the first scan signal; the third pixel
electrode is connected to the drain of the third thin-film tran-
sistor; the source of the third thin-film transistor is connected
to drain of the second thin-film transistor, and the gate of the
third thin-film transistor is connected to the second scan sig-
nal.

[0012] According to a preferred embodiment of the present
invention, the array substrate further comprises a plurality of
scan lines disposed transversely, and a plurality of data lines
disposed longitudinally; the scan lines intersects with the data
lines; the first pixel area of the n-th pixel is disposed in the
area surrounded by the n-1th scan line, n-th scan line, n-th
data line and n+1th data line; the second pixel area of the n-th
pixel is disposed in the area surrounded by the n-th scan line,
n+1th scan line, n-th data line and n+1th data line; the third
pixel area of the n-th pixel is disposed in the area surrounded
by the n+1th scan line, n+2th scan line, n-th data line and
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n+1th data line; the n-th data line is to provide the data signal
to the n-th pixel; the n-th scan line is to provide the first scan
signal to the n-th pixel; and the n+1th scan line is to provide
the second scan signal to the n-th pixel.

[0013] According to a preferred embodiment of the present
invention, the second scan signal of the n-th pixel and the first
scan signal of the n+1th pixel are the same signal.

[0014] The present invention provides a liquid crystal dis-
play panel, which comprises: a pixel structure, the pixel struc-
ture further comprising: a plurality of pixel units arranged in
a matrix form; each of the pixel units further comprising: a
first pixel area, a second pixel area and a third pixel area,
adjacently disposed; the first pixel area further comprising: a
first pixel electrode and a first control switch, and the first
pixel electrode connected to a data signal through the first
control switch; the second pixel area further comprising: a
second pixel electrode and a second control switch, and the
second pixel electrode connected to a data signal through the
second control switch; the control terminal of the first control
switch and the control terminal of the second control switch
being both connected to a first scan signal; the third pixel area
further comprising: a third pixel electrode and a third control
switch, and the third pixel electrode connected to a data signal
sequentially through the third control switch and the second
control switch; the control terminal of the third control switch
connected to a second scan signal; the third pixel electrode
connected to the second pixel electrode through the third
control switch so as to make the voltage level at the first pixel
electrode different from the voltage level at the second pixel
electrode when the first control switch, the second control
switch and the third control switch being all conductive.

[0015] According to a preferred embodiment of the present
invention, the pixel structure comprises an array substrate and
a color filter substrate, disposed oppositely, and a liquid crys-
tal layer sandwiched between the array substrate and the color
filter substrate; wherein the first pixel area, the second pixel
area and the third pixel area are disposed on the array sub-
strate; the color filter substrate is disposed with common
electrode; a liquid crystal capacitive voltage divider is formed
between the third pixel electrode and the common electrode
with the liquid crystal layer as media; the liquid crystal
capacitive voltage divider is for lowering the voltage level at
the second pixel electrode so that the voltage level at the
second pixel electrode is different from the voltage level at the
second pixel electrode when the first control switch, the sec-
ond control switch and the third control switch are all con-
ductive.

[0016] According to a preferred embodiment of the present
invention, the array substrate further comprises an insulation
layer and a storage capacitor electrode, disposed sequentially
underneath the first pixel electrode and the second pixel elec-
trode; a first liquid crystal capacitor is formed between the
first pixel electrode and the common electrode with the liquid
crystal layer as media; a first storage capacitor is formed
between the first pixel electrode and the storage capacitor
electrode with the insulation layer as media; a second liquid
crystal capacitor is formed between the second pixel elec-
trode and the common electrode with the liquid crystal layer
as media; a second storage capacitor is formed between the
second pixel electrode and the storage capacitor electrode
with the insulation layer as media; the common electrode is
connected to a first common voltage and the storage capacitor
electrode is connected to a second common voltage.
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[0017] According to a preferred embodiment of the present
invention, the first control switch is a first thin-film transistor;
the second control switch is a second thin-film transistor; the
third control switch is a third thin-film transistor; the first
pixel electrode is connected to the drain of the first thin-film
transistor; the source of the first thin-film transistor is con-
nected to the data signal; the gate of the first thin-film tran-
sistor is connected to the first scan signal; the second pixel
electrode is connected to the drain of the second thin-film
transistor; the source of the second thin-film transistor is
connected to the data signal; the gate of the second thin-film
transistor is connected to the first scan signal; the third pixel
electrode is connected to the drain of the third thin-film tran-
sistor the source of the third thin-film transistor is connected
to drain of the second thin-film transistor; and the gate of the
third thin-film transistor is connected to the second scan sig-
nal.

[0018] According to a preferred embodiment of the present
invention, the array substrate further comprises a plurality of
scan lines disposed transversely, and a plurality of data lines
disposed longitudinally; the scan lines intersects with the data
lines; the first pixel area of the n-th pixel is disposed in the
area surrounded by the n—-1th scan line, n-th scan line, n-th
data line and n+1th data line; the second pixel area of the n-th
pixel is disposed in the area surrounded by the n-th scan line,
n+1th scan line, n-th data line and n+1th data line; the third
pixel area of the n-th pixel is disposed in the area surrounded
by the n+1th scan line, n+2th scan line, n-th data line and
n+1th data line; the n-th data line is to provide the data signal
to the n-th pixel; the n-th scan line is to provide the first scan
signal to the n-th pixel; and the n+1th scan line is to provide
the second scan signal to the n-th pixel.

[0019] According to a preferred embodiment of the present
invention, the second scan signal of the n-th pixel and the first
scan signal of the n+1th pixel are the same signal.

[0020] The present invention provides a driving method of
liquid crystal display panel, the liquid crystal display panel,
which comprises: a pixel structure, the pixel structure further
comprising: a plurality of pixel units arranged in a matrix
form; each of the pixel units further comprising: a first pixel
area, a second pixel area and a third pixel area, adjacently
disposed; the first pixel area further comprising: a first pixel
electrode and a first control switch, and the first pixel elec-
trode connected to a data signal through the first control
switch; the second pixel area further comprising: a second
pixel electrode and a second control switch, and the second
pixel electrode connected to a data signal through the second
control switch; the control terminal of the first control switch
and the control terminal of the second control switch being
both connected to a first scan signal; the third pixel area
further comprising: a third pixel electrode and a third control
switch, and the third pixel electrode connected to a data signal
sequentially through the third control switch and the second
control switch; the third pixel electrode connected to the
second pixel electrode through the third control switch; the
control terminal of the third control switch connected to a
second scan signal; the driving method of the liquid crystal
display panel comprises: using the first scan signal to control
the first control switch and the second control switch to
become conductive; using the data signal to charge the first
pixel area and the second pixel area so that the first pixel
electrode and the second pixel electrode forming a first equi-
voltage level V1; using the second scan signal to control the
second control switch and the third control switch to become
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conductive so that the third pixel electrode and the second
pixel electrode are conductive to make the second pixel elec-
trode and the third pixel electrode forming a second equivolt-
age level V2 different from the first equivoltage level V1.
[0021] According to a preferred embodiment of the present
invention, the pixel structure comprises an array substrate and
a color filter substrate, disposed oppositely, and a liquid crys-
tal layer sandwiched between the array substrate and the color
filter substrate; the array substrate further comprises an insu-
lation layer and a storage capacitor electrode, disposed
sequentially underneath the first pixel electrode and the sec-
ond pixel electrode; wherein the color filter substrate is dis-
posed with common electrode; the first pixel area, the second
pixel area and the third pixel area are disposed on the array
substrate; a liquid crystal capacitive voltage divider CL is
formed between the third pixel electrode and the common
electrode with the liquid crystal layer as media; a first liquid
crystal capacitor CL1 is formed between the first pixel elec-
trode and the common electrode with the liquid crystal layer
as media; a first storage capacitor Csl is formed between the
first pixel electrode and the storage capacitor electrode with
the insulation layer as media; a second liquid crystal capacitor
CL2 is formed between the second pixel electrode and the
common electrode with the liquid crystal layer as media; a
second storage capacitor Cs2 is formed between the second
pixel electrode and the storage capacitor electrode with the
insulation layer as media; the first equivoltage level V1 and
the second equivoltage level V2 ahs the relation: V2=V1
(CL2+4Cs2)/(CL2+Cs2+2CL).

[0022] According to a preferred embodiment of the present
invention, the common electrode is connected to a first com-
mon voltage and the storage capacitor electrode is connected
to a second common voltage.

[0023] The efficacy of the present invention is that to be
distinguished from the state of the art. Through the deposition
of the third pixel area, the present invention utilizes the liquid
crystal capacitive voltage divider formed between the third
pixel electrode and the common electrode to lower the voltage
level of the second pixel area so that the first pixel area and the
second pixel area have different voltage levels. As such, the
present invention realizes low skew effect without reducing
aperture ratio of the pixel structure so as to avoid color dis-
tortion problem at a large viewing angle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] To make the technical solution of the embodiments
according to the present invention, a brief description of the
drawings that are necessary for the illustration of the embodi-
ments will be given as follows. Apparently, the drawings
described below show only example embodiments of the
present invention and for those having ordinary skills in the
art, other drawings may be easily obtained from these draw-
ings without paying any creative effort. In the drawings:
[0025] FIG. 1 is a cross-sectional view showing the struc-
ture of the pixel of a preferred embodiment according to the
present invention,;

[0026] FIG.2isa schematic view showing the circuit struc-
ture of the pixel structure according to the present invention;
[0027] FIG. 3 is a schematic view showing the structure of
the liquid crystal display panel according to the present inven-
tion; and

[0028] FIG. 4 is flowchart showing the driving method of
the liquid crystal display panel according to the present inven-
tion.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0029] The following refers to drawings and embodiments
to describe the present invention in details.

[0030] Referring to FIG. 1, FIG. 1 is a cross-sectional view
showing the structure of the pixel of a preferred embodiment
according to the present invention. In the instant embodiment,
a pixel structure 10 preferably comprises: an array substrate
11, a liquid crystal layer 12 and a color filter substrate 13;
wherein the array substrate 11 and the color filter substrate 13
are disposed oppositely and the liquid crystal layer 12 is
sandwiched between the array substrate 11 and the color filter
substrate 13.

[0031] The pixel structure 10 of the present invention com-
prises a plurality of pixel units 14a, 14b, 14¢, 14d, having the
same structure for displaying different colors; wherein each
of the pixel units further comprising: a first pixel area 141, a
second pixel area 142 and a third pixel area 143, adjacently
disposed.

[0032] The first pixel area 141, the second pixel area 142
and the third pixel area 143 are disposed on the array substrate
11. The array substrate further 1 comprises a storage capaci-
tor electrode 15 and an insulation layer 16, wherein the stor-
age capacitor electrode 15 is disposed underneath the first
pixel electrode 141 and the second pixel electrode 142; and
the insulation layer 16 covers the storage capacitor electrode
15.

[0033] The color filter substrate 13 is disposed with com-
mon electrode 17, disposed at the under surface of the color
filter substrate 13.

[0034] Referring to FIG. 1 and FIG. 2 simultaneously, FIG.
2is a schematic view showing the circuit structure of the pixel
structure according to the present invention. In the instant
embodiment, the array substrate 11 is disposed with a plural-
ity of scan lines S,-S,,and a plurality of data line D,-D,,. The
plurality of scan lines S-S, is disposed transversely, and the
plurality of data lines D,-D,, is disposed longitudinally. The
scan lines and the data lines intersect with each other perpen-
dicularly. In other embodiments, the scan lines and the data
lines are not necessarily perpendicular to each other.

[0035] The following uses the n-th pixel 14¢ of FIG. 1 as an
exemplar for explanation.

[0036] Then-th pixel 14c comprises the first pixel area 141,
the second pixel area 142 and the third pixel area 143. The first
pixel area 141 of the n-th pixel 14c¢ is disposed in the area
surrounded by the n-1thscan line S, _;, n-thscanline S , n-th
data line D, and n+1th data line D, , . The second pixel area
142 of the n-th pixel 14¢ is disposed in the area surrounded by
the n-th scan line S,, n+1th scan line S, , ,, n-th data line D,,
and n+1th data line D,,, ;. The third pixel area 143 of the n-th
pixel 14¢ is disposed in the area surrounded by the n+1th scan

line S, |, n+2th scan line S ,, ,, n-th data line D,, and n+1th
datalineD,,, .
[0037] The first pixel area 141 further comprises: a first

pixel electrode 21 and a first control switch T1, and the first
pixel electrode 21 is connected to a data signal through the
first control switch T1. In the instant embodiment, the first
control switch T1 is preferably a first thin-film transistor T1.
The first pixel electrode 21 is connected to the drain of the first
thin-film transistor T1; the source of the first thin-film tran-
sistor T1 is connected to the data signal; the gate of the first
thin-film transistor T1 1s the control terminal and is connected
to the first scan signal. The n-th data line D,, is to provide the
data signal to the n-th pixel 14¢; and in other words, the source
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of the first thin-film transistor T1 is connected to the n-th data
line D,,. The n-th scan line S, is to provide the first scan signal
to the n-th pixel 14¢; and in other words, the gate of the first
thin-film transistor T1 is connected to the n-th scan line S,,.
[0038] The second pixel area 142 further comprises: a sec-
ond pixel electrode 22 and a second control switch T2, and the
second pixel electrode 22 is connected to a data signal
through the second control switch T2. In the instant embodi-
ment, the second control switch T2 is preferably a second
thin-film transistor T2. The second pixel electrode 21 is con-
nected to the drain of the second thin-film transistor T2; the
source of the second thin-film transistor T2 is connected to the
data signal; the gate of the second thin-film transistor T2 is the
control terminal and is connected to the first scan signal. The
n-th data line D, is to provide the data signal to the n-th pixel
14c; and in other words, the source of the second thin-film
transistor T2 is connected to the n-th data line D,. The n-th
scan line S, 1s to provide the first scan signal to the n-th pixel
14¢; and in other words, the gate of the second thin-film
transistor T1 is connected to the n-th scan line S,.

[0039] The third pixel area 143 further comprises: a third
pixel electrode 23 and a third control switch T3, and the third
pixel electrode 23 is connected to a data signal sequentially
through the third control switch T3 and the second control
switch T2. The third pixel electrode 23 is further connected to
the second pixel electrode 22 through the third control switch
T3. In the instant embodiment, the third control switch T3 is
preferably a third thin-film transistor T3. The third pixel
electrode 23 is connected to the drain of the third thin-film
transistor T3; the source of the third thin-film transistor T3 is
connected to drain of the second thin-film transistor T2; and
the gate of the third thin-film transistor T3 is the control
terminal and is connected to the second scan signal. The
n+1thscanlineS,, ., is to provide the second scan signal to the
n-th pixel 14¢. In other words, the gate of the third thin-film
transistor T3 is connected to the n+1th scan line S
[0040] It should be noted that in the instant embodiment,
the second scan signal of the n-th pixel 14¢ and the first scan
signal ofthe n+1th pixel 14d are preferably the same signal. In
otherwords, then+1thscanline S,,,; andn+2thscanline S, ,,
are connected to the same scan line terminal of a driving IC
for generating scan signal so as to save cost. In other embodi-
ments, the second scan signal of the n-th pixel 14¢ and the first
scan signal of the n+1th pixel 14d are not necessarily the same
signal. In other words, then+1thscanline S, ; andn+2th scan
lineS, , , are not connected to the same driving IC. Yet in other
embodiments, the second scan signal of the n-th pixel 14¢ and
the first scan signal of the n+1th pixel 144 can both be pro-
vided by the n+1th scan line S
[0041] The common electrode 17 is connected to the first
common voltage VC1, and the storage capacitor electrode 15
is connected to the second common voltage VC2. A liquid
crystal capacitive voltage divider CL is formed between the
third pixel electrode 23 and the common electrode 17 with the
liquid crystallayer 12 as media. A firstliquid crystal capacitor
CL1 is formed between the first pixel electrode 21 and the
common electrode 17 with the liquid crystal layer 12 as
media; a first storage capacitor Cs1 is formed between the first
pixel electrode 21 and the storage capacitor electrode 15 with
the insulation layer 16 as media; a second liquid crystal
capacitor CL2 is formed between the second pixel electrode
22 and the common electrode 17 with the liquid crystal layer
12 as media; and a second storage capacitor Cs2 is formed
between the second pixel electrode 22 and the storage capaci-

n+l*

n+1°
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tor electrode 15 with the insulation layer 16 as media. The
liquid crystal capacitive voltage divider CL is for lowering the
voltage level at the second pixel electrode 22 so that the
voltage level at the second pixel electrode 22 is different from
the voltage level at the first pixel electrode 21 when the first
thin-film transistor T1, the second thin-film transistor T2 and
the third thin-film transistor T3 are all conductive. The first
thin-film transistor T1 being conductive means that the source
and the drain are conductive. Similarly, the second thin-film
transistor T2 and the third thin-film transistor T3 being con-
ductive means that the respective source and the drain of the
second thin-film transistor T2 and the third thin-film transis-
tor T3 are conductive.

[0042] The following refers to drawings and embodiments
to describe the operation of the pixel structure of the present
invention.

[0043] As shown in FIG. 2, the n-th pixel 14¢ is used for
explanation. When the first scan signal on the n-th scan line S,
controls the first thin-film transistor T1 and the second thin-
film transistor T2 to become conductive, and the second scan
signal on the n+1 scan line S, ,, controls the third thin-film
transistor T3 to become cut-off, the first pixel electrode 21
and the second pixel electrode 22 form a first equivoltage
level V1 (V1 in FIG. 2). Then, when the second scan signal
controls the third thin-film transistor to become conductive,
the liquid crystal capacitive voltage divider CL accumulates
charges to share a partial voltage for the second pixel elec-
trode 22 so that the voltage level at the first pixel electrode 21
is different from the voltage level at the second pixel electrode
22 to achieve the conventional low skew design in the pixel
structure.

[0044] Specifically, in the instant embodiment, at this
point, the second pixel electrode 22 and the third pixel elec-
trode 23 form a second equivoltage level V1 (V2 in FIG. 2).
The relation between the first equivoltage level V1 and the
second equivoltage level V2 can be obtained from the capaci-
tive voltage division equation:

P2=P1(CL24+Cs2NCI2+Cs52+2CL) a)

[0045] Asshownin (1),V2<V1;in other words, the voltage
level at the first pixel electrode 21 is different from the voltage
level at the second pixel electrode 22, and the conventional
low skew design requirement in the pixel structure is
achieved. As such, when the voltage level at the first pixel
electrode 21 is different from the voltage level at the second
pixel electrode 22, the color distortion at large viewing angle
for the liquid crystal display panel will be reduced. The
instant embodiment does not dispose capacitor on the array
substrate; and therefore, the aperture ratio of the liquid crystal
display panel is not affected.

[0046] Referring to FIG. 3, FIG. 3 is a schematic view
showing the structure of the liquid crystal display panel
according to the present invention. In the instant embodiment,
the liquid crystal display panel comprises: a pixel structure
10, a first polarizer 18 and the second polarizer 19; wherein
the pixel structure 10 can be the pixel structure 10 of any
previous embodiment. The first polarizer 18 is disposed
underneath the array substrate 11, and the second polarizer 19
is disposed above the color filter substrate 13.

[0047] FIG. 4 is flowchart showing the driving method of
the liquid crystal display panel according to the present inven-
tion.
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[0048] Step S41: using the first scan signal to control the
first control switch and the second control switch to become
conductive.

[0049] Step S42: using the data signal to charge the first
pixel area and the second pixel area so that the first pixel
electrode and the second pixel electrode forming a first equi-
voltage level V1.

[0050] Step S43: using the second scan signal to control the
second control switch and the third control switch to become
conductive so that the third pixel electrode and the second
pixel electrode are conductive to make the second pixel elec-
trode and the third pixel electrode forming a second equivolt-
age level V2 different from the first equivoltage level V1.
[0051] Compared to known technique, through the deposi-
tion of the third pixel area, the present invention utilizes the
liquid crystal capacitive voltage divider formed between the
third pixel electrode and the common electrode to lower the
voltage level of the second pixel area so that the first pixel area
and the second pixel area have different voltage levels. As
such, the present invention realizes low skew effect without
reducing aperture ratio of the pixel structure so as to avoid
color distortion problem at a large viewing angle.

[0052] Embodiments of the present invention have been
described, but not intending to impose any unduly constraint
to the appended claims. Any modification of equivalent struc-
ture or equivalent process made according to the disclosure
and drawings of the present invention, or any application
thereof, directly or indirectly, to other related fields of tech-
nique, is considered encompassed in the scope of protection
defined by the claims of the present invention.

What is claimed is:

1. A pixel structure, which comprises: a plurality of pixel
units arranged in a matrix form; each of the pixel units further
comprising: a first pixel area, a second pixel area and a third
pixel area, adjacently disposed; wherein:

the first pixel area further comprising: a first pixel electrode

and a first control switch, and the first pixel electrode
connected to a data signal through the first control
switch;

the second pixel area further comprising: a second pixel

electrode and a second control switch, and the second
pixel electrode connected to a data signal through the
second control switch; the control terminal of the first
control switch and the control terminal of the second
control switch being both connected to a first scan sig-
nal;

the third pixel area further comprising: a third pixel elec-

trode and a third control switch, and the third pixel
electrode connected to a data signal sequentially through
the third control switch and the second control switch;
the control terminal of the third control switch con-
nected to a second scan signal; the third pixel electrode
connected to the second pixel electrode through the third
control switch so as to make the voltage level at the first
pixel electrode different from the voltage level at the
second pixel electrode when the first control switch, the
second control switch and the third control switch being
all conductive.

2. The pixel structure as claimed in claim 1, wherein the
pixel structure comprises an array substrate and a color filter
substrate, disposed oppositely, and a liquid crystal layer sand-
wiched between the array substrate and the color filter sub-
strate; wherein the first pixel area, the second pixel area and
the third pixel area are disposed on the array substrate; the
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color filter substrate is disposed with common electrode; a
liquid crystal capacitive voltage divider is formed between
the third pixel electrode and the common electrode with the
liquid crystal layer as media; the liquid crystal capacitive
voltage divider is for lowering the voltage level at the second
pixel electrode so that the voltage level at the second pixel
electrode is different from the voltage level at the second pixel
electrode when the first control switch, the second control
switch and the third control switch are all conductive.

3. The pixel structure as claimed in claim 2, wherein the
array substrate further comprises an insulation layer and a
storage capacitor electrode, disposed sequentially underneath
the first pixel electrode and the second pixel electrode;
wherein:

a first liquid crystal capacitor is formed between the first
pixel electrode and the common electrode with the lig-
uid crystal layer as media; a first storage capacitor is
formed between the first pixel electrode and the storage
capacitor electrode with the insulation layer as media;

a second liquid crystal capacitor is formed between the
second pixel electrode and the common electrode with
the liquid crystal layer as media; a second storage
capacitor is formed between the second pixel electrode
and the storage capacitor electrode with the insulation
layer as media; the common electrode is connected to a
first common voltage and the storage capacitor electrode
is connected to a second common voltage.

4. The pixel structure as claimed in claim 1, wherein the
first control switch is a first thin-film transistor; the second
control switch is a second thin-film transistor; the third con-
trol switch is a third thin-film transistor; the first pixel elec-
trode is connected to the drain of the first thin-film transistor;
the source of the first thin-film transistor is connected to the
data signal; the gate of the first thin-film transistor is con-
nected to the first scan signal; the second pixel electrode is
connected to the drain of the second thin-film transistor the
source of the second thin-film transistor is connected to the
data signal; the gate of the second thin-film transistor is con-
nected to the first scan signal; the third pixel electrode is
connected to the drain of the third thin-film transistor; the
source of the third thin-film transistor is connected to drain of
the second thin-film transistor, and the gate of the third thin-
film transistor is connected to the second scan signal.

5. The pixel structure as claimed in claim 2, wherein the
array substrate further comprises a plurality of scan lines
disposed transversely, and a plurality of data lines disposed
longitudinally; the scan lines intersects with the data lines;
wherein:

the first pixel area of the n-th pixel is disposed in the area
surrounded by the n-1th scan line, n-th scan line, n-th
data line and n+1th data line;

the second pixel area of the n-th pixel is disposed in the area
surrounded by the n-th scan line, n+1th scan line, n-th
data line and n+1th data line;

the third pixel area of the n-th pixel is disposed in the area
surrounded by the n+1th scan line, n+2th scan line, n-th
data line and n+1th data line;

the n-th data line is to provide the data signal to the n-th
pixel; the n-th scan line is to provide the first scan signal
to the n-th pixel; and the n+1th scan line is to provide the
second scan signal to the n-th pixel.

6. The pixel structure as claimed in claim 5, wherein the

second scan signal of the n-th pixel and the first scan signal of
the n+1th pixel are the same signal.
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7. A liquid crystal display panel, which comprises: a pixel
structure, the pixel structure further comprising: a plurality of
pixel units arranged in a matrix form; each of the pixel units
further comprising: a first pixel area, a second pixel area and
a third pixel area, adjacently disposed; wherein:

the first pixel area further comprising: a first pixel electrode
and a first control switch, and the first pixel electrode
connected to a data signal through the first control
switch;

the second pixel area further comprising: a second pixel
electrode and a second control switch, and the second
pixel electrode connected to a data signal through the
second control switch; the control terminal of the first
control switch and the control terminal of the second
control switch being both connected to a first scan sig-
nal;

the third pixel area further comprising;: a third pixel elec-
trode and a third control switch, and the third pixel
electrode connected to a data signal sequentially through
the third control switch and the second control switch;
the control terminal of the third control switch con-
nected to a second scan signal; the third pixel electrode
connected to the second pixel electrode through the third
control switch so as to make the voltage level at the first
pixel electrode different from the voltage level at the
second pixel electrode when the first control switch, the
second control switch and the third control switch being
all conductive.

8. The liquid crystal display panel as claimed in claim 7,
wherein the pixel structure comprises an array substrate and a
color filter substrate, disposed oppositely, and a liquid crystal
layer sandwiched between the array substrate and the color
filter substrate; wherein the first pixel area, the second pixel
area and the third pixel area are disposed on the array sub-
strate; the color filter substrate is disposed with common
electrode; a liquid crystal capacitive voltage divider is formed
between the third pixel electrode and the common electrode
with the liquid crystal layer as media; the liquid crystal
capacitive voltage divider is for lowering the voltage level at
the second pixel electrode so that the voltage level at the
second pixel electrode is different from the voltage level at the
second pixel electrode when the first control switch, the sec-
ond control switch and the third control switch are all con-
ductive.

9. The liquid crystal display panel as claimed in claim 8,
wherein the array substrate further comprises an insulation
layer and a storage capacitor electrode, disposed sequentially
underneath the first pixel electrode and the second pixel elec-
trode; wherein:

a first liquid crystal capacitor is formed between the first
pixel electrode and the common electrode with the lig-
uid crystal layer as media; a first storage capacitor is
formed between the first pixel electrode and the storage
capacitor electrode with the insulation layer as media;

a second liquid crystal capacitor is formed between the
second pixel electrode and the common electrode with
the liquid crystal layer as media; a second storage
capacitor is formed between the second pixel electrode
and the storage capacitor electrode with the insulation
layer as media; the common electrode is connected to a
first common voltage and the storage capacitor electrode
is connected to a second common voltage.

10. The liquid crystal display panel as claimed in claim 7,

wherein the first control switch is a first thin-film transistor;

Jan. 1, 2015

the second control switch is a second thin-film transistor; the
third control switch is a third thin-film transistor the first pixel
electrode is connected to the drain of the first thin-film tran-
sistor; the source of the first thin-film transistor is connected
to the data signal; the gate of the first thin-film transistor is
connected to the first scan signal; the second pixel electrode is
connected to the drain of the second thin-film transistor; the
source of the second thin-film transistor is connected to the
data signal; the gate of the second thin-film transistor is con-
nected to the first scan signal; the third pixel electrode is
connected to the drain of the third thin-film transistor; the
source of the third thin-film transistor is connected to drain of
the second thin-film transistor; and the gate of the third thin-
film transistor is connected to the second scan signal.

11. The liquid crystal display panel as claimed in claim 8,
wherein the array substrate further comprises a plurality of
scan lines disposed transversely, and a plurality of data lines
disposed longitudinally; the scan lines intersects with the data
lines; wherein:

the first pixel area of the n-th pixel is disposed in the area

surrounded by the n-1th scan line, n-th scan line, n-th
data line and n+1th data line;

the second pixel area of the n-th pixel is disposed in the area

surrounded by the n-th scan line, n+1th scan line, n-th
data line and n+1th data line;

the third pixel area of the n-th pixel is disposed in the area

surrounded by the n+1th scan line, n+2th scan line, n-th
data line and n+1th data line;

the n-th data line is to provide the data signal to the n-th
pixel; the n-th scan line is to provide the first scan signal
to the n-th pixel; and the n+1th scan line is to provide the
second scan signal to the n-th pixel.

12. The liquid crystal display panel as claimed in claim 11,
wherein the second scan signal of the n-th pixel and the first
scan signal of the n+1th pixel are the same signal.

13. A driving method of liquid crystal display panel, the
liquid crystal display panel, which comprises: a pixel struc-
ture, the pixel structure further comprising: a plurality of
pixel units arranged in a matrix form; each of the pixel units
further comprising;: a first pixel area, a second pixel area and
a third pixel area, adjacently disposed; the first pixel area
further comprising: a first pixel electrode and a first control
switch, and the first pixel electrode connected to a data signal
through the first control switch; the second pixel area further
comprising: a second pixel electrode and a second control
switch, and the second pixel electrode connected to a data
signal through the second control switch; the control terminal
of the first control switch and the control terminal of the
second control switch being both connected to a first scan
signal; the third pixel area further comprising: a third pixel
electrode and a third control switch, and the third pixel elec-
trode connected to a data signal sequentially through the third
control switch and the second control switch; the third pixel
electrode connected to the second pixel electrode through the
third control switch; the control terminal of the third control
switch connected to a second scan signal; the driving method
of the liquid crystal display panel comprises:
using the first scan signal to control the first control switch
and the second control switch to become conductive;

using the data signal to charge the first pixel area and the
second pixel area so that the first pixel electrode and the
second pixel electrode forming a first equivoltage level
V1;and
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using the second scan signal to control the second control
switch and the third control switch to become conduc-
tive so that the third pixel electrode and the second pixel
electrode are conductive to make the second pixel elec-
trode and the third pixel electrode forming a second
equivoltage level V2 different from the first equivoltage
level V1.

14. The driving method of liquid crystal display panel as
claimed in claim 13, wherein the pixel structure comprises an
array substrate and a color filter substrate, disposed oppo-
sitely, and a liquid crystal layer sandwiched between the array
substrate and the color filter substrate: the array substrate
further comprises an insulation layer and a storage capacitor
electrode, disposed sequentially underneath the first pixel
electrode and the second pixel electrode; wherein the color
filter substrate is disposed with common electrode; the first
pixel area, the second pixel area and the third pixel area are
disposed on the array substrate; a liquid crystal capacitive
voltage divider CL is formed between the third pixel elec-
trode and the common electrode with the liquid crystal layer
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as media; a first liquid crystal capacitor CL1 is formed
between the first pixel electrode and the common electrode
with the liquid crystal layer as media; a first storage capacitor
Csl1 is formed between the first pixel electrode and the storage
capacitor electrode with the insulation layer as media; a sec-
ond liquid crystal capacitor CL2 is formed between the sec-
ond pixel electrode and the common electrode with the liquid
crystal layer as media; a second storage capacitor Cs2 is
formed between the second pixel electrode and the storage
capacitor electrode with the insulation layer as media; the first
equivoltage level V1 and the second equivoltage level V2 ahs
the relation:

P2=PI(CL2A+CsCL2+Cs2+2CL).

15. The driving method of liquid crystal display panel as
claimed in claim 13, wherein the common electrode is con-
nected to a first common voltage and the storage capacitor
electrode is connected to a second common voltage.

L S S T
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