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LIQUID CRYSTAL PANEL AND DISPLAY
DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to the field of display
technology, and particularly to a liquid crystal display panel
and a display device.

BACKGROUND OF THE INVENTION

[0002] Thin film transistor liquid crystal display, or TFT-
LCD for short, is commonly used due to its characteristics
such as quick response, low driving voltage, excellent gray
scale display, and so on. A TFT-LCD crystal panel comprises
an array substrate and a color film substrate disposed opposite
with each other, and a liquid crystal layer filled between the
array substrate and the color film substrate. According to the
difference in directions of driving liquid crystal electric filed,
liquid crystal display devices may be classified into multiple
modes including Twisted Nematic (TN) mode, Vertical
Alignment (VA) mode, In-Plane Switching (IPS) mode and
Advanced Super Dimension Switch (ADS) mode and so on.
Inthe Twisted Nematic (TN) mode, liquid crystal is twisted as
being applied with a voltage, and the extent to which liquid
crystal is twisted is controlled by controlling the voltage so as
to achieve the purpose of modulating transmittance (display-
ing gray scale). Since the optical anisotropy of liquid crystal
molecules results in a defect of narrow viewing angle of a
screen, the prior art proposes a liquid crystal driving mode
capable of broadening the viewing angle, that is, the In-Plane
Switching (IPS for short) mode. A liquid crystal display using
such mode is also called transverse electric field mode thin
film transistor liquid crystal display (IPS type TFT-LCD for
short).

[0003] A structure of electrodes in a conventional IPS type
TFT-LCD panel is illustrated in FIG. 1, in which both pixel
electrodes 1 and common electrodes 2 are formed on the same
surface of a lower substrate 4 (array substrate) of the TFT-
LCD substrate, and no electrode is formed on an upper sub-
strate 3 (color film substrate). After voltages are applied, since
the pixel electrodes 1 and the common electrodes 2 are in the
same plane, horizontal electric fields are formed in regions
between the pixel electrodes 1 and the common electrodes 2,
however, for regions right above the pixel electrodes 1 and the
common electrodes 2, no horizontal electric field is formed
therein, and accordingly, liquid crystal molecules in the
regions cannot be rotated, such that lights cannot transmit
through the regions, resulting in low transmittance of the
liquid crystal panel.

SUMMARY OF THE INVENTION

[0004] The present invention provides a liquid crystal panel
and a display panel to improve horizontal electric field of the
liquid crystal display, increase transmittance, and lower the
voltage of pixel electrode corresponding to the maximum
transmittance.

[0005] According to the concept of the present invention,
there provides a liquid crystal panel, comprising: an upper
substrate; a lower substrate disposed opposite to the upper
substrate; and a liquid crystal layer between the upper sub-
strate and the lower substrate. A plurality of first common
electrodes and a plurality of first pixel electrodes alternately
arranged are formed on the lower substrate, and a plurality of
second common electrodes are formed on the upper substrate
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at positions corresponding to positions where the plurality of
first common electrodes are formed. Alternatively, a plurality
of second pixel electrodes are formed on the upper substrate
at positions corresponding to positions where the plurality of
first pixel electrodes are formed.

[0006] According to an embodiment of the present inven-
tion, when the plurality of second common electrodes are
formed on the upper substrate, voltages with opposite polari-
ties may be applied to adjacent first common electrodes.
Values of a voltage applied to the second common electrode
and a voltage applied to the first common electrode corre-
sponding to the second common electrode in position may be
the same. Alternatively, when the plurality of second pixel
electrodes are formed on the upper substrate, voltages with
opposite polarities may be applied to adjacent first pixel elec-
trodes. Values of a voltage applied to the second pixel elec-
trode and a voltage applied to the first pixel electrode corre-
sponding to the second pixel electrode in position are the
same.

[0007] According to an embodiment of the present inven-
tion, a plurality of second common electrodes and a plurality
of second pixel electrodes alternately arranged may be
formed on the upper substrate. Positions where the plurality
of second common electrodes are formed may correspond to
positions where the plurality of first common electrodes are
formed, and positions where the plurality of second pixel
electrodes are formed may correspond to positions where the
plurality of first pixel electrodes are formed.

[0008] According to an embodiment of the present inven-
tion, values of a voltage applied to the second common elec-
trode and a voltage applied to the first common electrode
corresponding to the second common electrode in position
may be the same. Values of a voltage applied to the second
pixel electrode and a voltage applied to the first pixel elec-
trode corresponding to the second pixel electrode in position
may be the same.

[0009] According to an embodiment of the present inven-
tion, voltages applied to adjacent first pixel electrodes may
have the same polarity, and voltages applied to adjacent sec-
ond pixel electrodes may have the same polarity. Alterna-
tively, voltages applied to adjacent first pixel electrodes may
have opposite polarities, and voltages applied to adjacent
second pixel electrodes may have opposite polarities.

[0010] According to an embodiment of the present inven-
tion, the first common electrode, the second common elec-
trode, the first pixel electrode and the second pixel electrode
may be bar-like electrodes. The first common electrode, the
second common electrode, the first pixel electrode and the
second pixel electrode may have a width of 4.6~5.2 pm. A
distance between the first common electrode and the first
pixel electrode adjacent with each other may be 1.8~3.4 um,
and a distance between the second common electrode and the
second pixel electrode adjacent with each other may be
1.8~3.4 pm.

[0011] The liquid crystal panel according to the present
invention may be applied to various display devices.

[0012] The liquid crystal panel and the display device may
improve electric field distribution in the liquid crystal layer of
the liquid crystal panel, increase the transmittance of the
liquid crystal panel, and lower the voltage of the pixel elec-
trode corresponding to the maximum transmittance.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG.11isaschematic diagram illustrating a structure
of an IPS type liquid crystal panel of the prior art;

[0014] FIG.2isa schematic diagram illustrating a structure
of a liquid crystal panel according to an embodiment of the
present invention;

[0015] FIG.3isa schematic diagram illustrating a structure
of aliquid crystal panel according to another embodiment of
the present invention; and

[0016] FIG.4isaschematic diagram illustrating a structure
of a liquid crystal panel according to still another embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0017] For better understanding of technical solutions of
the present invention by those skilled in the art, a liquid
crystal panel provided by the present invention will be further
described in details with reference to the accompanying
drawings.

[0018] Referring to FIG. 1, both pixel electrodes 1 and
common electrodes 2 are formed on the lower substrate 4
(array substrate), and no electrode is formed on the upper
substrate 3 (color film substrate). After voltages are applied,
horizontal electric fields are formed in regions between the
pixel electrodes 1 and the common electrodes 2. However, no
horizontal electric field is formed in regions right above the
pixel electrodes 1 and the common electrodes 2, and accord-
ingly, liquid crystal molecules in such regions cannot be
rotated, such that lights cannot transmit through the regions,
resulting in low transmittance of the liquid crystal panel. In
general, the transmittance of an existing IPS type liquid crys-
tal display device is merely about 78% of that of a TN mode
liquid crystal display device.

[0019] The concept of the present invention is proposed to
solve the above technical problem. A liquid crystal panel
according to an embodiment of the present invention may
comprise an upper substrate and a lower substrate disposed
opposite with each other, and a liquid crystal layer therebe-
tween. A plurality of first common electrodes and a plurality
of first pixel electrodes alternately arranged are formed on the
lower substrate. On the upper substrate, a plurality of second
common electrodes (or a plurality of second pixel electrodes),
or a plurality of second common electrodes and a plurality of
second pixel electrodes alternately arranged are formed.
Once voltages are applied, horizontal electric fields may be
formed between the first common electrodes and the first
pixel electrodes on the lower substrate, and auxiliary horizon-
tal electric fields may be formed between the second common
electrodes (or second pixel electrodes) on the upper substrate,
or horizontal electric fields may also be formed between the
second common electrodes and the second pixel electrodes
on the upper substrate. The transmittance of a liquid crystal
panel with such electrode structure can be improved substan-
tially, and the voltage of the pixel electrode corresponding to
the maximum transmittance is lowered significantly.

[0020] FIG.?2isaschematic diagram illustrating a structure
of a liquid crystal panel according to an embodiment of the
present invention. Referring to FIG. 2, the liquid crystal panel
comprises an upper substrate 3 and a lower substrate 4 dis-
posed opposite with each other, and a liquid crystal layer (not
illustrated in the figure) therebetween. A plurality of first
common electrodes 5a, 56 and a plurality of first pixel elec-
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trodes 6 alternately arranged are formed on a side of the lower
substrate 4 facing the upper substrate 3, and a plurality of
second common electrodes 7a, 7b are formed on a side of the
upper substrate 3 facing the lower substrate 4. Positions
where the second common electrodes 7a, 7b are formed cor-
respond to positions where the first common electrodes 54, 56
are formed, respectively.

[0021] Specifically, the plurality of second common elec-
trodes 7a, 7b and the plurality of first common electrodes Sa,
5b are disposed in one-to-one correspondence with each
other, and have the same area. Preferably, the second common
electrodes 7a, 7b are disposed at positions where the ortho-
graphic projections of the first common electrodes 5a, 5b on
the upper substrate 3 are located, and the second common
electrodes 7a, 7b and the first common electrodes 5a, 55 have
the same shape and the same area.

[0022] According to an embodiment of the present inven-
tion, the widths of the first common electrode 5a, 55, the
second common electrode 7a, 75 and the first pixel electrode
6 may be 4.6~5.2 um, and the distance between the first
common electrode Sa, 5b and the first pixel electrode 6 adja-
cent with each other may be 1.8~3.4 um.

[0023] According to the present embodiment, voltages
with opposite polarities are applied to adjacent first common
electrodes 5a and 54, and the values of voltage applied to the
second common electrode 7a, 7b and the voltage applied to
the first common electrode 5a, 56 corresponding to the sec-
ond common electrode in position are the same. The first
common electrode Sa, 56, the second common electrode 7a,
7b and the first pixel electrode 6 are bar-like and have the
same area.

[0024] Specifically, voltages applied to adjacent first com-
mon electrodes 5a and 5b have different magnitudes and
different polarities, for example, the voltage applied to the
first common electrode 5a may be +V,, and the voltage
applied to the first common electrode 55 may be -V,. Volt-
ages applied to adjacent second common electrodes 7a and 76
have different magnitudes and different polarities, for
example, the voltage applied to the second common electrode
7a may be +V |, and the voltage applied to the second com-
mon electrode 76 may be -V,. Furthermore, values of volt-
ages applied to the second common electrodes 7a, 7b are
equal to those of voltages applied to the first common elec-
trodes 5a, 56 corresponding to the respective second common
electrodes in position. For example, the voltages applied to
the second common electrode 7a and to the first common
electrode 5a corresponding to the second common electrode
7a in position may be +V,, and the voltages applied to the
second common electrode 75 and to the first common elec-
trode 55 corresponding to the second common electrode 76 in
position may be —V,. According to such configuration, aux-
iliary horizontal electric fields may be formed between adja-
cent first common electrodes 5a and 55 on the lower substrate
4, and auxiliary horizontal electric fields may also be formed
between adjacent second common electrodes 7a and 76 on
the upper substrate 3 at the same time, thus improving the
electric field distribution in the liquid crystal layer of the
liquid crystal panel, improving the transmittance of the liquid
crystal panel, and lowering the voltage of the pixel electrode
corresponding to the maximum transmittance.

[0025] According to an embodiment of the present inven-
tion, the plurality of first common electrodes 5a, 55 and the
plurality of first pixel electrodes 6 alternately arranged are
formed on the lower substrate 4, and the plurality of second
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common electrodes 7a, 7b are formed on the upper substrate
3. Based on such configuration, the first common electrodes
5a, 5b and the first pixel electrodes 6 on the lower substrate 4
are alternately arranged, therefore, during operation of the
liquid crystal panel, horizontal electric fields may be formed
between adjacent electrodes (i.e. the first common electrode
and the first pixel electrode) on the lower substrate 4 while the
liquid crystal panel is operating, in the meanwhile, since the
plurality of second common electrodes 7a, 76 are disposed on
the upper substrate 3, and voltages applied to the adjacent
second common electrodes 7a and 75 have different magni-
tudes and different polarities, auxiliary horizontal electric
fields may be formed between adjacent electrodes (i.e. adja-
cent second common electrodes 7a and 75) on the upper
substrate 3, and auxiliary horizontal electric fields may also
be formed between adjacent first common electrodes 5a and
5b on the lower substrate 4. Consequently, the liquid crystal
panel according to the present invention not only possesses
benefits of the existing IPS mode, but also improves the
transmittance of the liquid crystal layer by generating parallel
electric fields to rotate liquid crystal molecules between and
right above the electrodes in a direction parallel to the sub-
strates. The maximum transmittance of the liquid crystal
panel of the existing IPS mode is about 78%, and the voltage
of the pixel electrode corresponding to the maximum trans-
mittance is about 8.5V. According to the present invention,
the maximum transmittance of the liquid crystal panel is
about 83.18%, and the voltage of the pixel electrode corre-
sponding to the maximum transmittance is about 7'V, and for
this reason, the liquid crystal panel according to the present
embodiment holds an advantage over the liquid crystal panel
of the traditional IPS mode.

[0026] Moreover, the liquid crystal panel according to the
present embodiment may further comprise a connecting line
8 and a connecting line 10 connected to the second common
electrodes 7a and 75, respectively, as well as a connecting line
9 and a connecting line 11 connected to the first common
electrodes 5a and 54, respectively.

[0027] It should be appreciated that, only structures differ-
ing from those of the liquid crystal panel of the prior art are
illustrated in the embodiments of the present invention, how-
ever, in practice, the liquid crystal panel according to an
embodiment of the present invention may further comprise
the same structures and configurations as the liquid crystal
panel of the prior art. For example, the liquid crystal panel
according to an embodiment of the present invention may
comprise a plurality of gate lines, a plurality of data lines, and
a plurality of common electrode lines, wherein the gate lines
and data lines divide the liquid crystal panel into multiple
pixel units, each of which may comprises a pixel electrode, a
common electrode connected to the common electrode line,
and a thin film transistor comprising a gate connected to the
gate line, a gate insulation layer, and a source connected to the
data line and a drain connected to the pixel electrode.

[0028] In the liquid crystal panel according to the present
embodiment, the plurality of first common electrodes and the
plurality of first pixel electrodes alternately arranged are
formed on the lower substrate, and the plurality of second
common electrodes are formed on the upper substrate. By
disposing the second common electrodes on the upper sub-
strate and applying voltages to the second common electrodes
with the voltages applied to adjacent second common elec-
trodes being opposite in polarity, auxiliary horizontal electric
fields may be formed so as to improve the electric field dis-
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tribution in the liquid crystal layer of the liquid crystal panel,
increase the transmittance of the liquid crystal panel, and
lower the voltage of the pixel electrode corresponding to the
maximum transmittance in the meanwhile.

[0029] In addition, although the embodiment in which the
plurality of second common electrodes 7a, 75 are formed on
the upper substrate 3 is illustrated by referring to FIG. 2, it
will be appreciated by those skilled in the art from the teach-
ing of the present invention that, alternatively, a plurality of
second pixel electrodes may be formed on the upper substrate
3 at positions corresponding to the positions where the first
pixel electrodes 6 are formed, instead of the implementation
illustrated in FIG. 2.

[0030] When a plurality of second pixel electrodes are
formed on the substrate 3, voltages applied to adjacent first
pixel electrodes 6 may have opposite polarities. Furthermore,
values of voltage applied to the second pixel electrode and the
first pixel electrode corresponding to the second pixel elec-
trode in position may be the same. According to such con-
figuration, auxiliary horizontal electric fields may also be
formed so that the liquid crystal panel according to present
invention not only possess benefits of the existing IPS mode
but also improves the transmittance of the liquid crystal layer
by generating parallel electric fields to rotate liquid crystal
molecules between and right above the electrodes in a direc-
tion parallel to the substrates.

[0031] FIG. 3is a schematic diagram illustrating a structure
of a liquid crystal panel according to another embodiment of
the present invention. Referring to FIG. 3, the liquid crystal
panel comprises an upper substrate 3 and a lower substrate 4
disposed opposite with each other, and a liquid crystal layer
(not illustrated in the figure) therebetween. A plurality of first
common electrodes 5 and a plurality of first pixel electrodes
6 alternately arranged are formed on a side of the lower
substrate 4 facing the upper substrate 3, and a plurality of
second common electrodes 13 and a plurality of second pixel
electrodes 12 alternately arranged are formed on a side of the
upper substrate 3 facing the lower substrate 4. The positions
where the second common electrodes 13 and the second pixel
electrodes 12 are formed correspond to the positions where
the first common electrodes 5 and the first pixel electrodes 6
are formed, respectively.

[0032] Compared to the embodiment illustrated in FIG. 2,
in the embodiment illustrated in FIG. 3, the plurality of sec-
ond pixel electrodes 12 are further formed on the upper sub-
strate 3 at positions corresponding to the positions where the
plurality of first pixel electrodes 6 are formed.

[0033] Specifically, the plurality of second common elec-
trodes 13 and the plurality of first common electrodes 5 are
disposed in one-to-one correspondence with each other, and
the plurality of second pixel electrodes 12 and the plurality of
first pixel electrodes 6 are disposed in one-to-one correspon-
dence with each other. Preferably, the second common elec-
trodes 13 are disposed at positions where the orthographic
projections of the first common electrodes 5 on the upper
substrate 3 is located, and the second common electrodes 13
and the first common electrodes 5 have the same shape and the
same area; the second pixel electrodes 12 are disposed at
positions where the orthographic projections of the first pixel
electrodes 5 on theupper substrate 3 is located, and the second
pixel electrodes 12 and the first pixel electrodes 6 have the
same shape and the same area.

[0034] According to an embodiment of the present inven-
tion, the first common electrode 5, the second common elec-
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trode 13, the first pixel electrode 6 and the second pixel
electrode 12 are bar-like electrodes, have the same area, and
may have a width of 4.6~5.2 pm, and both the distance
between the first common electrode 5 and the first pixel
electrode 6 adjacent with each other and the distance between
the second common electrode 13 and the second pixel elec-
trode 12 adjacent with each other may be 1.8~3.4 um.

[0035] According to the present embodiment, voltages
with the same polarity are applied to adjacent first pixel
electrodes 6, and voltages with the same polarity are applied
to adjacent second pixel electrodes 12. According to such
configuration, during operation of the liquid crystal panel,
horizontal electric fields may be formed between adjacent
electrodes on both the upper substrate 3 and the lower sub-
strate 4, namely, horizontal electric fields may be formed
between the first pixel electrodes 5 and the first common
electrodes 6, and horizontal electric fields may be formed
between the second pixel electrodes 12 and the second com-
mon electrodes 13, and thus the liquid crystal panel according
to the present invention not only possesses benefits of the
existing IPS mode, but also improves the transmittance of the
liquid crystal layer by rotating liquid crystal molecules
between the electrodes in the direction parallel to the sub-
strates. According to the present embodiment, the maximum
transmittance of the liquid crystal panel is about 78.59%, and
the voltage of the pixel electrode corresponding to the maxi-
mum transmittance is about 6.2 V, and for this reason, the
liquid crystal panel according to the present embodiment
holds an advantage over that of the traditional IPS mode.

[0036] Furthermore, the liquid crystal panel according to
the present embodiment may further include a connecting
line 8 connected to the second common electrodes 13 and a
connecting line 9 connected to the first common electrodes 5.

[0037] In the liquid crystal panel according to the present
embodiment, the plurality of first common electrodes and the
plurality of first pixel electrodes alternately arranged are
formed on the lower substrate, and the plurality of second
common electrodes and the plurality of second pixel elec-
trodes alternately arranged are formed on the upper substrate.
By disposing the second common electrodes and the second
pixel electrodes on the upper substrate and applying voltages
thereto, the electric field distribution in the liquid crystal layer
ofthe liquid crystal panel may be improved, the transmittance
of theliquid crystal panel may be increased, and the voltage of
the pixel electrode corresponding to the maximum transmit-
tance may be lowered.

[0038] FIG.41isaschematic diagram illustrating a structure
of a liquid crystal panel according to still another embodi-
ment of the present invention. Referring to FIG. 4, the liquid
crystal panel comprises an upper substrate 3 and a lower
substrate 4 disposed opposite with each other, and a liquid
crystal layer (not illustrated in the figure) therebetween. A
plurality of first common electrodes 5 and a plurality of first
pixel electrodes 6a, 6b alternately arranged are formed on a
side of the lower substrate 4 facing the upper substrate 3, and
a plurality of second common electrodes 15 and a plurality of
second pixel electrodes 14a, 145 alternately arranged are
formed on a side of the upper substrate 3 facing the lower
substrate 4. The positions where the second common elec-
trodes 15 and the second pixel electrodes 14a, 145 are formed
correspond to the positions where the first common elec-
trodes 5 and the first pixel electrodes 6 are formed, respec-
tively.
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[0039] According to the present embodiment, voltages
with opposite polarities are applied to adjacent first pixel
electrodes 6a and 65, and voltages with opposite polarities are
applied to adjacent second pixel electrodes 14a and 145.
According to such configuration, during the operation of the
liquid crystal panel, auxiliary horizontal electric fields may be
formed between adjacent second pixel electrodes 14a and
145 on the upper substrate 3, and auxiliary horizontal electric
fields may also be formed between adjacent first pixel elec-
trodes 6a and 6b, and thus the liquid crystal panel according
to the present invention not only possesses benefits of the
existing IPS mode, but also improves the transmittance of the
liquid crystal layer by generating parallel electric fields to
rotate liquid crystal molecules between and right above the
electrodes in the direction parallel to the substrates. Accord-
ing to the present embodiment, the maximum transmittance
of the liquid crystal panel is about 81.26%, and the voltage of
the pixel electrode corresponding to the maximum transmit-
tance is about 5.6 'V, and for this reason, the liquid crystal
panel according to the present embodiment holds an advan-
tage over that of the traditional IPS mode.

[0040] Compared to the embodiment illustrated in FIG. 3,
in the embodiment illustrated in FIG. 4, both the first pixel
electrodes and the second pixel electrodes are divided into
positive electrodes and negative electrodes, so that auxiliary
horizontal electric fields may be formed between pixel elec-
trodes, horizontal electric field region is further enlarged, thus
further improving the transmittance.

[0041] Inaddition, the liquid crystal panel according to the
present embodiment may further include a connecting line 8
and a connecting line 16 respectively connected to the second
pixel electrodes 14a and 145, as well as a connecting line 9
and a connecting line 17 respectively connected to the first
pixel electrodes 6a and 65.

[0042] In the liquid crystal panel according to the present
embodiment, the plurality of first common electrodes and the
plurality of first pixel electrodes alternately arranged are
formed on the lower substrate, and the plurality of second
common electrodes and the plurality of second pixel elec-
trodes alternately arranged are formed on the upper substrate.
By disposing the second common electrodes and the second
pixel electrodes on the upper substrate and applying voltages
to the first and second pixel electrodes with the voltages
applied to adjacent first pixel electrodes being opposite in
polarity and the voltages applied to adjacent first second
electrodes being opposite in polarity, auxiliary horizontal
electric fields may be formed so as to improve the electric
field distribution in the liquid crystal layer of the liquid crystal
panel, increase the transmittance of the liquid crystal panel,
and lower the voltage of the pixel electrode corresponding to
the maximum transmittance in the meanwhile.

[0043] The liquid crystal panel according to the embodi-
ments of the present invention may be applied to various
display devices, which may be any product or component
with display function such as a cell phone, a tablet, a TV, a
monitor, a notebook computer, a digital photo frame, a navi-
gator and the like.

[0044] Itshould be understood that above implementations
are merely exemplary implementations used to explain the
principle of the present invention, however, the present inven-
tion are not limited thereto. Various modifications and
improvements may be made by those skilled in the art without
departing from the spirit and substance of the present inven-
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tion, and such modifications and improvements are also
deemed as the protection scope of the present invention.

1. A liquid crystal panel, comprising

an upper substrate;

alower substrate disposed opposite to the upper substrate;

and

a liquid crystal layer between the upper substrate and the

lower substrate,

wherein, a plurality of first common electrodes and a plu-

rality of first pixel electrodes alternately arranged are
formed on the lower substrate, and

aplurality of second common electrodes are formed on the

upper substrate at positions corresponding to positions
where the plurality of first common electrodes are
formed, or

a plurality of second pixel electrodes are formed on the

upper substrate at positions corresponding to positions
where the plurality of first pixel electrodes are formed.

2. The liquid crystal panel according to claim 1, wherein,

when the plurality of second common electrodes are

formed on the upper substrate, voltages with opposite
polarities are applied to adjacent first common elec-
trodes, or

when the plurality of second pixel electrodes are formed on

the upper substrate, voltages with opposite polarities are
applied to adjacent first pixel electrodes.

3. The liquid crystal panel according to claim 2, wherein,

when the plurality of second common electrodes are

formed on the upper substrate, values of a voltage
applied to the second common electrode and a voltage
applied to the first common electrode corresponding to
the second common electrode in position are the same,
or

when the plurality of second pixel electrodes are formed on

the upper substrate, values of a voltage applied to the
second pixel electrode and a voltage applied to the first
pixel electrode corresponding to the second pixel elec-
trode in position are the same.

4. The liquid crystal panel according to claim 1, wherein,

the first common electrode, the second common electrode

and the first pixel electrode are bar-like electrodes, or
the first common electrode, the first pixel electrode and the
second pixel electrode are bar-like electrodes.

5. The liquid crystal panel according to claim 1, wherein,

the first common electrode, the second common electrode

and the first pixel electrode have a width of 4.6~5.2 pm,
and a distance between the first common electrode and
the first pixel electrode adjacent with each other is
1.8~3.4 ym, or

the first common electrode, the first pixel electrode and the

second pixel electrode have a width of 4.6~5.2 um, and
a distance between the first common electrode and the
first pixel electrode adjacent with each other is 1.8~3.4
pm.

6. The liquid crystal panel according to claim 1, wherein, a
plurality of second common electrodes and a plurality of
second pixel electrodes alternately arranged are formed on
the upper substrate, positions where the plurality of second
common electrodes are formed correspond to positions where
the plurality of first common electrodes are formed, and posi-
tions where the plurality of second pixel electrodes are
formed correspond to positions where the plurality of first
pixel electrodes are formed.
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7. The liquid crystal panel according to claim 6, wherein,

values of a voltage applied to the second common electrode

and a voltage applied to the first common electrode
corresponding to the second common electrode in posi-
tion are the same, and/or

values of a voltage applied to the second pixel electrode

and a voltage applied to the first pixel electrode corre-
sponding to the second pixel electrode in position are the
same.

8. The liquid crystal panel according to claim 6, wherein,

voltages applied to adjacent first pixel electrodes have the

same polarity, and voltages applied to adjacent second
pixel electrodes have the same polarity, or

voltages applied to adjacent first pixel electrodes have

opposite polarities, and voltages applied to adjacent sec-
ond pixel electrodes have opposite polarities.

9. The liquid crystal panel according to claim 6, wherein,
the first common electrode, the second common electrode,
the first pixel electrode and the second pixel electrode are
bar-like electrodes.

10. The liquid crystal panel according to claim 6, wherein,

the first common electrode, the second common electrode,

the first pixel electrode and the second pixel electrode
have a width of 4.6~5.2 pm, and

adistance between the first common electrode and the first

pixel electrode adjacent with each other is 1.8~3.4 pm,
and a distance between the second common electrode
and the second pixel electrode adjacent with each other
is 1.8~3.4 um.

11. A display device, comprising a liquid crystal panel
comprising

an upper substrate;

a lower substrate disposed opposite to the upper substrate;

and

a liquid crystal layer between the upper substrate and the

lower substrate,

wherein, a plurality of first common electrodes and a plu-

rality of first pixel electrodes alternately arranged are
formed on the lower substrate, and

a plurality of second common electrodes are formed on the

upper substrate at positions corresponding to positions
where the plurality of first common electrodes are
formed, or

a plurality of second pixel electrodes are formed on the

upper substrate at positions corresponding to positions
where the plurality of first pixel electrodes are formed.

12. The display device according to claim 11, wherein,

when the plurality of second common electrodes are

formed on the upper substrate, voltages with opposite
polarities are applied to adjacent first common elec-
trodes, or

when the plurality of second pixel electrodes are formed on

the upper substrate, voltages with opposite polarities are
applied to adjacent first pixel electrodes.

13. The display device according to claim 12, wherein,

when the plurality of second common electrodes are

formed on the upper substrate, values of a voltage
applied to the second common electrode and a voltage
applied to the first common electrode corresponding to
the second common electrode in position are the same,
or

when the plurality of second pixel electrodes are formed on

the upper substrate, values of a voltage applied to the
second pixel electrode and a voltage applied to the first
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pixel electrode corresponding to the second pixel elec-
trode in position are the same.

14. The display device according to claim 11, wherein,

the first common electrode, the second common electrode
and the first pixel electrode are bar-like electrodes, or

the first common electrode, the first pixel electrode and the
second pixel electrode are bar-like electrodes.

15. The display device according to claim 11, wherein,

the first common electrode, the second common electrode
and the first pixel electrode have a width of 4.6~5.2 pm,
and a distance between the first common electrode and
the first pixel electrode adjacent with each other is
1.8~3.4 ym, or

the first common electrode, the first pixel electrode and the
second pixel electrode have a width of 4.6~5.2 um, and
a distance between the first common electrode and the
first pixel electrode adjacent with each other is 1.8~3.4
pm.

16. The display device according to claim 11, wherein, a
plurality of second common electrodes and a plurality of
second pixel electrodes alternately arranged are formed on
the upper substrate, positions where the plurality of second
common electrodes are formed correspond to positions where
the plurality of first common electrodes are formed, and posi-
tions where the plurality of second pixel electrodes are
formed correspond to positions where the plurality of first
pixel electrodes are formed.
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17. The display device according to claim 16, wherein,

values ofa voltage applied to the second common electrode

and a voltage applied to the first common electrode
corresponding to the second common electrode in posi-
tion are the same, and/or

values of a voltage applied to the second pixel electrode

and a voltage applied to the first pixel electrode corre-
sponding to the second pixel electrode in position are the
same.

18. The display device according to claim 16, wherein,

voltages applied to adjacent first pixel electrodes have the

same polarity, and voltages applied to adjacent second
pixel electrodes have the same polarity, or

voltages applied to adjacent first pixel electrodes have

opposite polarities, and voltages applied to adjacent sec-
ond pixel electrodes have opposite polarities.

19. The display device according to claim 16, wherein, the
first common electrode, the second common electrode, the
first pixel electrode and the second pixel electrode are bar-like
electrodes.

20. The display device according to claim 16, wherein,

the first common electrode, the second common electrode,

the first pixel electrode and the second pixel electrode
have a width of 4.6~5.2 pm, and

adistance between the first common electrode and the first

pixel electrode adjacent with each other is 1.8~3.4 pm,
and a distance between the second common electrode
and the second pixel electrode adjacent with each other
is 1.8~3.4 um.



patsnap

TRAFROE) REBEERMNEREE
NIF(2E)E US20150261053A1 K (2E)R 2015-09-17
RS US14/369492 iR 2013-12-09

PRI EEANRAGE) TERANBEARDBERATF
EREFRFERERERLF

RE(EFR)AGE) REAPBEEARGERLF.

EREZRFEREARBRAF.

HHRBERARAE) REANEREARGERLF.
ERERFEREARBRLF.

[#R]& B A QU YINGYING
ZHANG HONGLIN
WANG DAN
A A QU, YINGYING
ZHANG, HONGLIN
WANG, DAN
IPCH S G02F1/1343
CPCH S G02F1/134363 G02F2001/134318 G02F1/13439 G02F2001/134381 G09G2300/0823
5N 201310286895.5 2013-07-09 CN
H A0 FF 3k US9645453
SNEBEEHE Espacenet USPTO
AR T 14 !
ARG —RREERANE REE | FPARSERGSE | ILExHR ) R 8
B F BRI TR AET 2 AN RERE, TR REEHE ‘ ’ 1

NN E-LDHBRANSANE-—GERR , HEAELEREERZANE
TRHBRIE-GRER. ERSIE-LAHBRAE-GRBRG

MEBNMTHAS N E—RRE— SR E. RESRBIHR ; ) 7 4
ARFE, THURSRSEROREETNEHLH | THUEERSER . .
WESE | BT ESRASHRAN NNRESRNLE. — —— —

17


https://share-analytics.zhihuiya.com/view/a066cdd0-292d-4340-a9ed-1bc3b2e17d5c
https://worldwide.espacenet.com/patent/search/family/049491341/publication/US2015261053A1?q=US2015261053A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150261053%22.PGNR.&OS=DN/20150261053&RS=DN/20150261053

