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(54) DISPLAY PANEL AND DRIVE METHOD THEREOF, AND LIQUID CRYSTAL DISPLAY DEVICE

(57)  The present invention provides a display panel
and a driving method thereof, as well as a liquid crystal
display device, which relates to the field of liquid crystal
display technology, and can reduce the power consump-

tion of the display panel. The display panel comprises a

source driver, a plurality of pixel units defined by a plu-
rality of gate lines and a plurality of data lines arranged
crossly, and a common voltage output driver, the com-
mon voltage output driver is used for, at a Nth frame,
inputting a negative common voltage to a first pixel unit,
and at an adjacent frame of the Nth frame, inputting a
positive common voltage to the first pixel unit, the first
pixel unitis one of the plurality of pixel units, N is a positive
integer; the source driver is used for, when the common
voltage output driver inputs the negative common voltage

to the first pixel unit, inputting a data voltage greater than

or equal to the negative common voltage to the first pixel
unit, and, when the common voltage output driver inputs

the positive common voltage to the first pixel unit, input-
ting a data voltage less than or equal to the positive com-

mon voltage to the first pixel unit. The display panel can
be applied in a liquid crystal display device.
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Description
FIELD OF THE INVENTION

[0001] Thepresentinventionrelates to the field of liquid
crystal display technology, particularly to a display panel
and a driving method thereof, as well as a liquid crystal
display device.

BACKGROUND OF THE INVENTION

[0002] With the continuous development of the liquid
crystal display technology, the liquid crystal display de-
vice has been more and more widely applied. During op-
eration of the liquid crystal display device, the display is
generally accomplished by rotation of the liquid crystal
molecules driven by a voltage difference (i.e., a driving
voltage) of the data voltage outputted by the source driver
and the common voltage outputted by the common volt-
age output driver. In order to avoid the liquid crystal mol-
ecules from being driven by a certain fixed driving voltage
for a long time, and the rotational characteristic of the
liquid crystal molecules from being destroyed, the polarity
(including positive polarity and negative polarity) of the
driving voltage needs to be reversed generally, i.e., the
polarity of the driving voltage varies alternately between
the positive polarity and the negative polarity. As shown
inFig. 1, whenthe data voltage is higherthan the common
voltage, the polarity of the driving voltage is positive po-
larity, vice versa, the polarity of the driving voltage is neg-
ative polarity.

[0003] During operation of the liquid crystal display de-
vice, since the common voltage outputted by the common
voltage output driver is generally a constant voltage, in
order to ensure polarity of the driving voltage of the liquid
crystal molecules to be reversed, the variation range of
the data voltage has to be twice of the driving voltage,
for example, if the driving voltage is VO, the variation
range of the data voltage is 2V0.

[0004] In order to ensure the source driver to output
the data voltage normally, the maximum working voltage
of the source driver has to be 2V0, hence, the maximum
working voltage of the display panel has to be 2V0, i.e.,
the maximum working voltage of the display panel is twice
of the driving voltage of the liquid crystal molecules, such
that the actual power consumption of the display panel
would be twice of the theoretical power consumption.

SUMMARY OF THE INVENTION

[0005] The present invention provides a display panel
and a driving method thereof, as well as a liquid crystal
display device, which can reduce the power consumption
of the display panel.

[0006] In order to achieve the above purpose, the
present invention adopts the following technical solu-
tions:

[0007] The present invention provides a display panel
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comprising a source driver and a plurality of pixel units
defined by a plurality of gate lines and a plurality of data
lines arranged crossly, wherein the display panel further
comprises a common voltage output driver,

the common voltage output driver is used for, at a Nth
frame, inputting a negative common voltage to a first pixel
unit, and at an adjacent frame of the Nth frame, inputting
a positive common voltage to the first pixel unit, the first
pixel unitis one of the plurality of pixel units, N is a positive
integer;

the source driver is used for, when the common voltage
output driver inputs the negative common voltage to the
first pixel unit, inputting a data voltage greater than or
equal to the negative common voltage to the first pixel
unit, and, when the common voltage output driver inputs
the positive common voltage to the first pixel unit, input-
ting a data voltage less than or equal to the positive com-
mon voltage to the first pixel unit.

[0008] Optionally, the common voltage output driver is
further used for receiving a polarity control signal, a logic
level of the polarity control signal at the Nth frame is con-
trary to a logic level of the polarity control signal at the
adjacent frame of the Nth frame;

wherein, atthe Nth frame, when the polarity control signal
is of a high level, the common voltage output driver inputs
the negative common voltage to the first pixel unit, and
at the adjacent frame of the Nth frame, when the polarity
control signalis of alow level, the common voltage output
driver inputs the positive common voltage to the first pixel
unit; or

at the Nth frame, when the polarity control signal is of a
low level, the common voltage output driver inputs the
negative common voltage to the first pixel nit, and at the
adjacentframe of the Nth frame, when the polarity control
signal is of a high level, the common voltage output driver
inputs the positive common voltage to the first pixel unit.
[0009] Optionally, the polarity control signal comprises
a first polarity control signal for controlling output of the
common voltage output driver in pixel units of odd rows
and pixel units of even rows, a logic level of the first po-
larity control signal in the pixel units of odd rows is con-
trary to a logic level of the first polarity control signal in
the pixel units of even rows within the same frame, or,
the polarity control signal comprises a second polarity
control signal for controlling output of the common volt-
age output driver in pixel units of odd rows and a third
polarity control signal for controlling output of the com-
mon voltage output driver in pixel units of even rows, a
logic level of the second polarity control signal is contrary
to a logic level of the third polarity control signal within
the same frame, the logical levels of the second polarity
control signal and the third polarity control signal are con-
trary within two adjacent frames;

the common voltage output driver comprises a plurality
of groups of output terminals, each group of output ter-
minals comprise an odd output terminal and an even out-
put terminal respectively, wherein when the odd output
terminal outputs a negative common voltage, the even
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output terminal outputs a positive common voltage, or,
when the odd output terminal outputs a positive common
voltage, the even output terminal outputs a negative com-
mon voltage;

in the plurality of pixel units, pixel units of odd columns
in each row of pixel units are connected with an odd out-
put terminal in a corresponding group of output terminals
of the common voltage output driver respectively, pixel
units of even columns in each row of pixel units are con-
nected with an even output terminal of the corresponding
group of output terminals of the common voltage output
driver respectively.

[0010] Optionally, the polarity control signal is used for
controlling output of the common voltage output driverin
pixel units of odd rows and pixel units of even rows, the
logical level of the polarity control signal is contrary within
two adjacent frames, the common voltage output driver
comprises a plurality of groups of output terminals, each
group of output terminals comprises an odd output ter-
minal and an even output terminal respectively, wherein,
when the odd output terminal outputs a negative common
voltage, the even output terminal outputs a positive com-
mon voltage, or, when the odd output terminal outputs a
positive common voltage, the even output terminal out-
puts a negative common voltage;

in the plurality of pixel units, pixel units of odd columns
in one row of pixel units of any two adjacent rows of pixel
units are connected with an odd output terminal in a cor-
responding group of output terminals of the common volt-
age output driver, the pixel units of even columns of the
one row of pixel units are connected with an even output
terminal in the group of output terminals of the common
voltage output driver;

pixel units of odd columns of the other row of pixel units
in any two adjacent rows of pixel units are connected with
an even output terminal in the other group of output ter-
minals of the common voltage output driver, pixel units
of even columns of the other row of pixel units are con-
nected with an odd output terminal in the other group of
output terminals of the common voltage output driver.
[0011] Optionally, the display panel further comprises
a timing controller,

the timing controller is used for generating the polarity
control signal and outputting the polarity control signal to
the common voltage output driver.

Optionally, the timing controller is further used for storing
a common voltage adjustment parameter and outputting
the common voltage adjustment parameter to the com-
mon voltage output driver;

the common voltage output driver is further used for ad-
justing common voltages of pixel units having display de-
fects based on the common voltage adjustment param-
eter.

[0012] The present invention provides a liquid crystal
display device comprising the display panel stated
above.

[0013] The present invention provides a driving meth-
od of a display panel for driving the display panel stated
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above, the driving method comprising:

at a Nth frame, a common voltage output driver in-
putting a negative common voltage to a first pixel
unit, the first pixel unit being one of a plurality of pixel
units defined by a plurality of gate lines and a plurality
of data lines arranged crossly, N being a positive
integer, when the common voltage output driver in-
puts the negative common voltage to the first pixel
unit, the source driver inputting a data voltage great-
er than or equal to the negative common voltage to
the first pixel unit;

at an adjacent frame of the Nth frame, the common
voltage output driver inputting a positive common
voltage to the first pixel unit, when the common volt-
age output driver inputs the positive common voltage
to the first pixel unit, the source driver inputting a
data voltage less than or equal to the positive com-
mon voltage to the first pixel unit.

[0014] Optionally, the driving method further compris-
es: the common voltage output driver receiving a polarity
control signal, a logic level of the polarity control signal
at the Nth frame being contrary to a logic level of the
polarity control signal at an adjacent frame of the Nth
frame;

wherein, at the Nth frame, the common voltage output
driver inputting a negative common voltage to the first
pixel unit comprises: at the Nth frame, when the polarity
control signal is of a high level, the common voltage out-
put driver inputting the negative common voltage to the
first pixel unit,

at the adjacent frame of the Nth frame, the common volt-
age output driver inputting a positive common voltage to
the first pixel unit comprises: at the adjacent frame of the
Nth frame, when the polarity control signal is of a low
level, the common voltage output driver inputs the posi-
tive common voltage to the first pixel unit; or,

wherein, at the Nth frame, the common voltage output
driver inputting a negative common voltage to the first
pixel unit comprises: at the Nth frame, when the polarity
control signal is of alow level, the common voltage output
driver inputting the negative common voltage to the first
pixel unit,

at the adjacent frame of the Nth frame, the common volt-
age output driver inputting a positive common voltage to
the first pixel unit comprises: at the adjacent frame of the
Nth frame, when the polarity control signal is of a high
level, the common voltage output driver inputting the pos-
itive common voltage to the first pixel unit.

[0015] Optionally, the polarity control signal comprises
a first polarity control signal for controlling output of the
common voltage output driver in pixel units of odd rows
and pixel units of even rows, a logic level of the first po-
larity control signal in the pixel units of odd rows is con-
trary to a logic level of the first polarity control signal in
the pixel units of even rows within the same frame, or,
the polarity control signal comprises a second polarity
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control signal for controlling output of the common volt-
age output driver in pixel units of odd rows and a third
polarity control signal for controlling output of the com-
mon voltage output driver in pixel units of even rows, a
logic level of the second polarity control signal is contrary
to a logic level of the third polarity control signal within
the same frame, the logical levels of the second polarity
control signal and the third polarity control signal are con-
trary within two adjacent frames;

the common voltage output driver comprises a plurality
of groups of output terminals, each group of output ter-
minals comprise an odd output terminal and an even out-
put terminal respectively, wherein when the odd output
terminal outputs a negative common voltage, the even
output terminal outputs a positive common voltage, or,
when the odd output terminal outputs a positive common
voltage, the even output terminal outputs a negative com-
mon voltage;

in the plurality of pixel units, pixel units of odd columns
in each row of pixel units are connected with an odd out-
put terminal in a corresponding group of output terminals
of the common voltage output driver respectively, pixel
units of even columns in each row of pixel units are con-
nected with an even output terminal of the corresponding
group of output terminals of the common voltage output
driver respectively.

[0016] Optionally, the polarity control signal is used for
controlling output of the common voltage output driverin
pixel units of odd rows and pixel units of even rows, the
logic level of the polarity control signal is contrary within
two adjacent frames, the common voltage output driver
comprises a plurality of groups of output terminals, each
group of output terminals comprises an odd output ter-
minal and an even output terminal respectively, wherein,
when the odd output terminal outputs a negative common
voltage, the even output terminal outputs a positive com-
mon voltage, or, when the odd output terminal outputs a
positive common voltage, the even output terminal out-
puts a negative common voltage;

in the plurality of pixel units, pixel units of odd columns
in one row of pixel units of any two adjacent rows of pixel
units are connected with an odd output terminal in a cor-
responding group of output terminals of the common volt-
age output driver, the pixel units of even columns of the
one row of pixel units are connected with an even output
terminal in the group of output terminals of the common
voltage output driver;

pixel units of odd columns of the other row of pixel units
in any two adjacent rows of pixel units are connected with
an even output terminal in the other group of output ter-
minals of the common voltage output driver, pixel units
of even columns of the other row of pixel units are con-
nected with an odd output terminal in the other group of
output terminals of the common voltage output driver.
[0017] Optionally, the display panel further comprises
a timing controller, the driving method further comprises:

the timing controller generating the polarity control
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signal and outputting the polarity control signal to the
common voltage output driver.

[0018]
es:

Optionally, the driving method further compris-

the timing controller storing a common voltage ad-
justment parameter and outputting the common volt-
age adjustment parameter to the common voltage
output driver;

the common voltage output driver adjusting common
voltages of pixel units having display defects based
on the common voltage adjustment parameter.

[0019] The presentinvention provides a display panel
and a driving method thereof, as well as a liquid crystal
display device, the display panel comprises a source driv-
er and a plurality of pixel units defined by a plurality of
gate lines and a plurality of data lines arranged crossly,
the display panel further comprises a common voltage
output driver, the common voltage output driver is used
for, at a Nth frame, inputting a negative common voltage
to a first pixel unit, and at an adjacent frame of the Nth
frame, inputting a positive common voltage to the first
pixel unit, the first pixel unit is one of the plurality of pixel
units, N is a positive integer; the source driver is used
for, when the common voltage output driver inputs the
negative common voltage to the first pixel unit, inputting
a data voltage greater than or equal to the negative com-
mon voltage to the first pixel unit, and, when the common
voltage output driver inputs the positive common voltage
to the first pixel unit, inputting a data voltage less than or
equal to the positive common voltage to the first pixel unit.
[0020] Based on the above technical solutions, since
the common voltage output driver inputs alternately var-
ying negative common voltages and positive common
voltages to a same pixel unit within two adjacent frames
respectively, and whenthe common voltage output driver
inputs a negative common voltage to a certain pixel unit,
the source driver inputs a data voltage greater than or
equal to the negative voltage to this pixel unit, and when
the common voltage output driver inputs a positive com-
mon voltage to a certain pixel unit, the source driver in-
puts a data voltage less than or equal to the positive
common voltage to this pixel unit, such that: on the one
hand, within two adjacent frames, the polarity of the driv-
ing voltage (which is the difference value of the data volt-
age and the common voltage) of the same pixel unit is
reversed; on the other hand, compared with the prior art,
since the common voltage is a voltage varying between
positive and negative, in the event thatthe driving voltage
of the liquid crystal molecules is invariable, the variation
range of the data voltage outputted by the source driver
is reduced, i.e., the maximum working voltages of the
source driver and the display panel are both reduced
also, thereby reducing the power consumption of the dis-
play panel.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Fig. 1 is a schematic view of polarity of a driving
voltage and variation range of a data voltage provid-
ed by the prior art;

Fig. 2 is a structural schematic view | of a display
panel provided by an embodiment of the present in-
vention;

Fig. 3 is a schematic view of polarity of a driving
voltage and variation range of a data voltage provid-
ed by an embodiment of the present invention;

Fig. 4 is a structural schematic view Il of a display
panel provided by an embodiment of the present in-
vention;

Fig. 5 is a timing diagram | of pixel units of a display
panel provided by an embodiment of the present in-
vention;

Fig. 6 is a schematic view of point reversion provided
by an embodiment of the present invention;

Fig. 7 is a circuit schematic view of a common voltage
output driver provided by an embodiment of the
present invention;

Fig. 8 is a structural schematic view Il of a display
panel provided by an embodiment of the present in-
vention;

Fig. 9 is a timing diagram Il of pixel units of a display
panel provided by an embodiment of the present in-
vention;

Fig. 10 is a structural schematic view IV of a display
panel provided by an embodiment of the present in-
vention;

Fig. 11 is a flow chart of a driving method of a display
panel provided by an embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Next, the display panel and the driving method
thereof, as well as the liquid crystal display device pro-
vided by the embodiments of the present invention will
be described in detail with reference to the drawings.
[0023] As shown in Fig. 2, an embodiment of the
present invention provides a display panel 1, the display
panel 1 comprises a source driver 10 and a plurality of
pixel units 13 defined by a plurality of gate lines 11 and
a plurality of data lines 12 arranged crossly, the display
panel 1 further comprises a common voltage output driv-
er 14.

[0024] The common voltage output driver 14 is used
for, at a Nth frame, inputting a negative common voltage
to a first pixel unit, and at an adjacent frame of the Nth
frame, inputting a positive common voltage to the first
pixel unit, the first pixel unit is one of the plurality of pixel
units 13, N is a positive integer.

[0025] The source driver 10 is used for, when the com-
mon voltage outputdriver 14 inputs the negative common
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voltage to the first pixel unit, inputting a data voltage
greater than or equal to the negative common voltage to
the first pixel unit, and, when the common voltage output
driver 14 inputs the positive common voltage to the first
pixel unit, inputting a data voltage less than or equal to
the positive common voltage to the first pixel unit.
[0026] In an embodiment of the present invention, the
common voltage outputted by the common voltage out-
put driver 14 comprises a negative common voltage and
a positive common voltage. Wherein, as shown in Fig.
3, take OV as the reference voltage, the common voltage
along the direction A is a positive common voltage, the
common voltage along the direction B is a negative com-
mon voltage.

[0027] Further, when the common voltage output driv-
er 14 inputs the negative common voltage to the first pixel
unit, the source driver 10 inputs a data voltage greater
than or equal to the negative common voltage to the first
pixel unit, so as to ensure that the polarity of the driving
voltage of the first pixel unit is positive polarity; when the
common voltage output driver 14 inputs the positive com-
mon voltage to the first pixel unit, the source driver 10
inputs a data voltage less than or equal to the positive
common voltage to the first pixel unit, so as to ensure
that the polarity of the driving voltage of the first pixel unit
is negative polarity.

[0028] Exemplarily, if the common voltage of this pixel
unit is -V, the data voltage inputted by the source driver
10 to this pixel unit will be greater than or equal to -V,
and the polarity of the driving voltage of this pixel unit will
be positive polarity; if the common voltage of this pixel
unit is V, the data voltage inputted by the source driver
10 to this pixel unit will be less than or equal to V, and
the polarity of the driving voltage of this pixel unit will be
negative polarity, wherein V can be a positive integer.
[0029] Itneeds tobe explained thatthe size of the com-
mon voltage inputted by the common voltage output driv-
er to the pixel unit can be set based on actual use re-
quirements, which will not be defined specifically in the
present invention.

[0030] In an embodiment of the present invention,
since the common voltage output driverinputs alternately
varying negative common voltages and positive common
voltages to a same pixel unit within two adjacent frames
respectively, and whenthe common voltage output driver
inputs a negative common voltage to a certain pixel unit,
the source driver inputs a data voltage greater than or
equal to the negative voltage to this pixel unit, and when
the common voltage output driver inputs a positive com-
mon voltage to a certain pixel unit, the source driver in-
puts a data voltage less than or equal to the positive
common voltage to this pixel unit, such that: on the one
hand, within two adjacent frames, the polarity of the driv-
ing voltage (which is the difference value of the data volt-
age and the common voltage) of the same pixel unit is
reversed; on the other hand, compared with the prior art,
since the common voltage is a voltage varying between
positive and negative, in the event thatthe driving voltage
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of the liquid crystal molecules is invariable, the variation
range of the data voltage outputted by the source driver
is reduced, i.e., the maximum working voltages of the
source driver and the display panel are both reduced
also, thereby reducing the power consumption of the dis-
play panel.

[0031] Optionally, the common voltage output driver
14 is further used for receiving a polarity control signal,
a logic level of the polarity control signal at the Nth frame
is contrary to a logic level of the polarity control signal at
the adjacent frame of the Nth frame.

[0032] Forexample, the common voltage output driver
14 is used for, at the Nth frame, when the polarity control
signal is of a high level, inputting the negative common
voltage to the first pixel unit, and at the adjacent frame
of the Nth frame, when the polarity control signal is of a
low level, inputting the positive common voltage to the
first pixel unit; or

the common voltage output driver 14, at the Nth frame,
when the polarity control signal is of a low level, inputs
the negative common voltage to the first pixel nit, and at
the adjacent frame of the Nth frame, when the polarity
control signal is of a high level, inputs the positive com-
mon voltage to the first pixel unit.

[0033] Wherein a logic level of the polarity control sig-
nal at the Nth frame being contrary to a logic level of the
polarity control signal at the adjacent frame of the Nth
frame can be understood as: if the logic level of the po-
larity control signal is a high level at the Nth frame, the
logic level of the polarity control signal will be a low level
at the adjacent frame of the Nth frame; on the contrary,
if the logic level of the polarity control signal is a low level
at the Nth frame, the logic level of the polarity control
signal will be a high level at the adjacent frame of the Nth
frame.

[0034] In an embodiment of the present invention, by
changing the polarity of the driving voltage of each pixel
unit within two adjacent frames (i.e., the polarity of the
driving voltage of each pixel unit within two adjacent
frames is not the same), i.e., realizing polarity reversion
of the driving voltage, it can be ensured that the rotational
characteristics of the liquid crystal molecules are not de-
stroyed.

[0035] The display panel provided by an embodiment
ofthe presentinvention can be applied indriving manners
such as row reversion, column reversion and point re-
version based on frame reversion (the reversions in this
embodiment are all polarity reversion of the driving volt-
age of the pixel unit), which will not defined specifically
in the present invention.

[0036] Theskilled personinthe artcan understand that
compared with the driving manners of row reversion and
column reversion, the driving manner of point reversion
canincrease the stabilized speed of the pixel unit voltage,
and reduce cross talk between the pixels, hence, it can
improve the display quality of the display panel so as to
enable the display panel to have a high quality display
effect.
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[0037] Specifically, the structure of the display panel
provided by an embodiment of the present invention will
be explained in detail in the following through two possi-
ble implementing modes provided by an embodiment of
the present invention respectively by taking the driving
manner of point reversion as the example.

[0038] Optionally, in a possible implementing mode,
the polarity control signal comprises a first polarity control
signal for controlling output of the common voltage output
driver 14 in pixel units of odd rows and pixel units of even
rows, a logic level of the first polarity control signal in the
pixel units of odd rows is contrary to a logic level of the
first polarity control signal in the pixel units of even rows
within the same frame.

[0039] Or, the polarity control signal comprises a sec-
ond polarity control signal for controlling output of the
common voltage output driver 14 in pixel units of odd
rows and a third polarity control signal for controlling out-
put of the common voltage output driver 14 in pixel units
of even rows, a logic level of the second polarity control
signalis contrary to alogic level of the third polarity control
signal within the same frame, the logical levels of the
second polarity control signal and the third polarity control
signal are contrary within two adjacent frames.

[0040] The common voltage output driver 14 compris-
es a plurality of groups of output terminals, each group
of output terminals comprise an odd output terminal and
an even output terminal respectively, wherein when the
odd output terminal outputs a negative common voltage,
the even output terminal outputs a positive common volt-
age, or, when the odd output terminal outputs a positive
common voltage, the even output terminal outputs a neg-
ative common voltage

[0041] In the plurality of pixel units 13, pixel units of
odd columns in each row of pixel units are connected
with an odd output terminal in a corresponding group of
output terminals of the common voltage output driver 14
respectively, pixel units of even columns in each row of
pixel units are connected with an even output terminal of
the corresponding group of output terminals of the com-
mon voltage output driver 14 respectively.

[0042] Specifically, as shown in Fig. 4, take the exam-
ple that the polarity control signal 15 comprises a first
polarity control signal 150, the first polarity control signal
150 controls output of the common voltage output driver
14. Each output terminal of the source driver 10 is con-
nected with one column of pixel units, and inputs a data
voltage to each column of pixel units under the control
effect of a source polarity control signal 18; each group
of output terminals of the common voltage output driver
14 is connected with one row of pixel units, wherein the
odd output terminal in each group of output terminals of
the common voltage output driver 14 is connected with
pixel units of odd columns in one row of pixel units, the
even output terminal in each group of output terminals
of the common voltage output driver 14 is connected with
pixel units of even columns in this row of pixel units. Each
output terminal of a gate driver 16 is connected with one
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row of pixel units, for controlling ON and OFF of each
row of pixel units.

[0043] Wherein the method of the source driver 10,
under the control effect of the source polarity control sig-
nal 18, to input a data voltage to each column of pixel
units is similar as the method of the source driver 10 in
the prior art to input a data voltage to each column of
pixel units, i.e., the source driver, under the control effect
of the source polarity control signal 18, inputs a corre-
sponding data voltage to a corresponding pixel unit
based on the output of the common voltage output driver
14, so as to ensure that the polarity of the driving voltage
of this pixel unit realizes corresponding reversion. For
example, in the driving manner of row reversion, the po-
larities of any two adjacent rows of pixel units are con-
trary; in the driving manner of point reversion, the polar-
ities of any two adjacent pixel units are contrary.

[0044] Further, in Fig. 4, each pixel unit has a thin film
transistor (TFT), an equivalent capacitance Clc of the
pixel unit, a pixel electrode and a common electrode line,
a storage capacitance Cst is formed between the pixel
electrode and the common electrode line. Wherein, one
end of Clc is connected with the drain of the TFT and the
pixel electrode, the other end of Clc is connected with an
odd output terminal or an even output terminal (i.e., the
common electrode line) of the common voltage output
driver 14, the gate of the TFT is connected with one output
terminal of the gate driver 15, the source of the TFT is
connected with one output terminal of the source driver
10.

[0045] Exemplarily, as shown in Fig. 5, this figure is a
working timing diagram of a pixel unit in the circuit as
shown in Fig. 4. It can be seen from combination of Fig.
4 and Fig. 5 that at the moment T1 within the Nth frame,
the gate driver 16 (the gate line scan signal of the gate
driver is represented as Gn-1) opens the n-1th row of
pixel units, the first polarity control signal 150 (represent-
ed as POL) is of a high level, the odd output terminal
(represented as Vn-1,0) in the n-1th group of output ter-
minals of the common voltage output driver 14 outputs
a negative common voltage, the even output terminal
(represented as Vn-1,e) in he n-1th group of output ter-
minals of the common voltage output driver 14 outputs
a positive common voltage. A plurality of output terminals
of the source driver are under control of the source po-
larity control signal 18, when the Vn-1,0 outputs a neg-
ative common voltage, the corresponding output terminal
in the plurality of output terminals of the source driver
outputs a data voltage greater than or equal to the neg-
ative common voltage; when the Vn-1,e outputs a posi-
tive common voltage, the corresponding output terminal
in the plurality of output terminals of the source driver
outputs a data voltage less than or equal to the positive
common voltage, thereby enabling the polarity of the driv-
ing voltage of the n-1th row of pixel units to be "+ (rep-
resenting positive polarity), - (representing negative po-
larity), +, -" from left to right successively (for example,
the output of the source driver in pixel units of odd col-
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umns in the n-1th row of pixel units is represented as Sn-
1,0, the polarity of the driving voltage in pixel units of odd
columns in the n-1th row of pixel units is positive polarity;
the output of the source driver in pixel units of the even
columns in the n-1th row of pixel units is represented as
Sn-1,e, the polarity of the driving voltage in pixel units of
even columns in the n-1th row of pixel units is negative
polarity).

[0046] Atthe moment T2 within the Nth frame, the gate
driver 16 (the gate line scan signal of the gate driver is
represented as Gn) opens the nth row of pixel units, the
first polarity control signal 150 (represented as POL) be-
comes a low level, the odd output terminal (represented
as Vn,o0) in the nth group of output terminals of the com-
mon voltage output driver 14 outputs a positive common
voltage, the even output terminal (represented as Vn,e)
in he nth group of output terminals of the common voltage
output driver 14 outputs a negative common voltage. A
plurality of output terminals of the source driver are under
control of the source polarity control signal 18, when the
Vn,o outputs a positive common voltage, the correspond-
ing output terminal in the plurality of output terminals of
the source driver outputs a data voltage less than or equal
to the positive common voltage; when the Vn,e outputs
a negative common voltage, the corresponding output
terminal in the plurality of output terminals of the source
driver outputs a data voltage greater than or equal to the
negative common voltage, thereby enabling the polarity
of the driving voltage of the nth row of pixel units to be
"-, +, -, +" from left to right successively (for example, the
output of the source driver in pixel units of odd columns
of the nth row of pixel units is represented as Sn,o, the
polarity of the driving voltage in pixel units of odd columns
in the nth row of pixel units is negative polarity; the output
of the source driver in pixel units of even columns in the
nth row of pixel units is represented as Sn,e, the polarity
of the driving voltage in pixel units of even columns in
the nth row of pixel units is positive polarity).

[0047] The above description on the circuit as shown
in Fig. 4 is only exemplary description made by taking
one frame (e.g., the Nth frame) as the example, at the
adjacent frame of this frame, the polarities of the common
voltage outputted by each output terminal of the common
voltage output driver, the data voltage outputted by the
source driver and the driving voltage of each pixel unit
are all contrary to those in this frame. Since the imple-
menting principle of the adjacent frame of this frame is
same as the implementing principle of this frame, it will
not be repeated here.

[0048] It canbe seenthatinthe circuit as shownin Fig.
4, the output of the source driver 10 is controlled through
the source polarity control signal 18, and the output of
the common voltage outputdriver 14 is controlled through
the first polarity control signal 150, such that the polarity
of the driving voltage of any two adjacent pixel units can
be reversed, for example, as shown in Fig. 6, thus it can
be ensured that the display panel has a high quality dis-
play effect; in addition, compared with the prior art, since
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the common voltage is a voltage varying between posi-
tive and negative, in the event that the driving voltage of
the liquid crystal molecules is invariable, the variation
range of the data voltage outputted by the source driver
is reduced, i.e., the maximum working voltages of the
source driver and the display panel are both reduced
also, thereby reducing the power consumption of the dis-
play panel.

[0049] Through the above solution, the display panel
provided by an embodiment of the present invention can
reduce the power consumption of the display panel while
ensuring a high quality display effect.

[0050] In order to explain further that the technical so-
lution provided by an embodiment of the present inven-
tion, relative to the prior art, can reduce the variation
range of the data voltage outputted by the source driver,
i.e., enabling the maximum working voltage of the source
driver and the maximum working voltage of the display
panel to be both reduced, exemplary explanations will
be made with reference to Fig. 1 and Fig. 3 respectively
in the following. Wherein Fig. 1 is a relationship diagram
of the data voltage and the common voltage provided by
the prior art, i.e., a schematic view of variation range of
the data voltage provided by the prior art; Fig. 3 is a re-
lationship diagram of the data voltage and the common
voltage provided by an embodiment of the present inven-
tion, i.e., a schematic view of variation range of the data
voltage provided by an embodiment of the present inven-
tion.

[0051] As shown in Fig. 1, assume that the voltage
value of the driving voltage required by the pixel unit is
5V, the common voltage is OV, it can be seen that since
the common voltage is a constant voltage, in order to
ensure the polarity of the driving voltage of the pixel unit
to be reversed, the voltage variation range of the data
voltage VO outputted by the source driver is 5V to -5V.
In order to ensure the source driver to output the data
voltage normally, the working voltage of the source driver
needs to be 5V-(-5V) = 10V, hence, the working voltage
of the display panel also needs to be 10V. In addition,
because the voltage value of the driving voltage required
by the pixel unit is 5V, the theoretical working voltage of
the display panelis also 5V, thus the actual working pow-
er consumption of the display panel is twice of the theo-
retical power consumption, which results in great waste
of energy sources.

[0052] As shown in Fig. 3, assume that the voltage
value of the driving voltage required by the pixel unit is
5V, the common voltage is -8V to 8V, it can be seen that
since the common voltage is a voltage varying between
positive and negative, in order to ensure the polarity of
the driving voltage of the pixel unit to be reversed, the
voltage variation range of the data voltage outputted by
the source driver is -3V to 3V. In order to ensure the
source driver to output the data voltage normally, the
working voltage of the source driver can be 3V- (-3V) =
6V, hence, the working voltage of the display panel is
also 6V. Compared with the prior art, the actual working
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power consumption of the display panel provided by an
embodiment of the present invention is greatly reduced,
thereby saving the energy sources.

[0053] It needs to be explained that the principle of the
second polarity control signal and the third polarity control
signal for controlling the common voltage output driver
to output the common voltage is same as the principle
of the first polarity control signal for controlling the com-
mon voltage output driver to output the common voltage,
reference can be made to the principle of the above first
polarity control signal for controlling the common voltage
output driver to output the common voltage specifically,
which will not be repeated here.

[0054] Further, the difference between the process of
the second polarity control signal and the third polarity
control signal for controlling the common voltage output
driver to output the common voltage and the process of
the first polarity control signal for controlling the common
voltage output driver to output the common voltage lies
in: the second polarity control signal controls output of
the common voltage output driver in pixel units of odd
rows, the third polarity control signal controls output of
the common voltage output driver in pixel units of even
rows, moreover, the logic level of the second polarity con-
trol signal is contrary to the logic level of the third polarity
control signal within the same frame, and the logic levels
of the second polarity control signal and the third polarity
control signal are contrary within each of two adjacent
frames; whereas the first polarity control signal controls
output of the common voltage output driver in pixel units
of odd rows and pixel units of even rows, and the logic
level of the first polarity control signal in pixel units of odd
rows is contrary to the logic level of the first polarity control
signal in pixel units of even rows within the same frame.
[0055] Optionally, in an embodiment of the present in-
vention, the circuit as shown in Fig. 7 can be used for the
first polarity control signal (or the second polarity control
signal and the third polarity control signal) to control the
odd output terminal and the even output terminal in each
group of output terminals in the common voltage output
driver to output different common voltages.

[0056] AsshowninFig.7,when the first polarity control
signal (represented as POL) is of a high level, point B
and point D are turned on, when the point B is turned on,
the even output terminal outputs a positive voltage Vin+;
when the point D is turned on, the odd output terminal
outputs a negative voltage Vin-. When the first polarity
control signal is of a low level, point A and point C are
turned on, when the point A is turned on, the odd output
terminal outputs a positive voltage Vin+; when the point
C is turned on, the even output terminal outputs a neg-
ative voltage Vin-.

[0057] Itneedstobe explainedthatinFig.7,the control
of thefirst polarity control signal to the odd output terminal
and the even output terminal of the common voltage out-
put driver can be realized through a NOT gate exempla-
rily, certainly, such a control effect of the first polarity
control signal can also be realized through other circuit,
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which will not be defined in the present invention specif-
ically. Any circuit that can realize such a control effect of
the first polarity control signal to the odd output terminal
and the even output terminal of the common voltage out-
put driver should fall within the protection scope of the
present invention.

[0058] The above descriptions on that the common
voltage inputted by the common voltage output driver to
each pixel unitin the circuit as shownin Fig. 4 is a positive
common voltage or a negative common voltage are all
exemplary explanations made on the basis of the circuit
as shown in Fig. 7, if the control effect of the first polarity
control signal in Fig. 7 is realized by other circuits, the
common voltage inputted by the common voltage output
driver to each pixel unit in the circuit as shown in Fig. 4
will also vary accordingly, which will not be defined spe-
cifically in the present invention.

[0059] Optionally, in another possible implementing
mode, the polarity control signal is used for controlling
output of the common voltage output driver 14 in pixel
unit of odd rows and pixel unit of even rows, the logic
level of the polarity control signal is contrary within two
adjacent frames, the common voltage output driver 14
comprises a plurality of groups of output terminals, each
group of output terminals comprises an odd output ter-
minal and an even output terminal respectively, wherein,
when the odd output terminal outputs a negative common
voltage, the even output terminal outputs a positive com-
mon voltage, or, when the odd output terminal outputs a
positive common voltage, the even output terminal out-
puts a negative common voltage.

[0060] In the plurality of pixel units 13, pixel units of
odd columns in one row of pixel units of any two adjacent
rows of pixel units are connected with an odd output ter-
minal in a corresponding group of output terminals of the
common voltage output driver 14, the pixel units of even
columns of the one row of pixel units are connected with
an even output terminal in the group of output terminals
of the common voltage output driver 14.

[0061] Pixel units of odd columns of the other row of
pixel units in any two adjacent rows of pixel units are
connected with an even output terminal in the other group
of output terminals of the common voltage output driver
14, pixel units of even columns of the other row of pixel
units are connected with an odd output terminal in the
other group of output terminals of the common voltage
output driver 14.

[0062] Wherein the logic level of the polarity control
signal being contrary within two adjacent frames can be
understood as: if the logic level of the polarity control
signal is a high level at a certain frame, the logic level of
the polarity control signal will be a low level at the adjacent
frame of the frame; on the contrary, if the logic level of
the polarity control signal is a low level at a certain frame,
the logic level of the polarity control signal will be a high
level at the adjacent frame of the frame.

[0063] Specifically, as shown in Fig. 8, the polarity con-
trol signal 15 controls output of the common voltage out-
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put driver 14. Each output terminal of the source driver
10 is connected with one column of pixel units, and inputs
a data voltage to each column of pixel units under the
control effect of the source polarity control signal 18; each
group of output terminals of the common voltage output
driver 14 is connected with one row of pixel units, wherein
in one row of pixel units of any two adjacent rows of pixel
units, the odd output terminal in each group of output
terminals of the common voltage output driver 14 is con-
nected with pixel units of odd columns in this row of pixel
units, the even output terminal in each group of output
terminals of the common voltage output driver 14 is con-
nected with pixel units of even columns in this row of pixel
units; in the other row of pixel units in any two adjacent
rows of pixel units, the odd output terminal in each group
of output terminals of the common voltage output driver
14 is connected with pixel units of even columns in this
row of pixel units, the even output terminal in each group
of output terminals of the common voltage output driver
14 is connected with pixel units of odd columns in this
row of pixel units. Each output terminal of the gate driver
16 is connected with one row of pixel units, for controlling
ON and OFF of each row of pixel units.

[0064] Further, in the circuit as shown in Fig. 8, the
structure of each pixel unit is same as the structure of
the pixel unit in the embodiment as shown in Fig. 4, ref-
erence can be made to the structure of the pixel unit in
the embodiment as shown in Fig. 4 specifically, which
will not be repeated here.

[0065] Wherein, the method of the source driver 10,
under the control effect of the source polarity control sig-
nal 18, for inputting a data voltage to each column of pixel
units is similar as the method of the source driver 10 for
inputting a data voltage to each column of pixel units in
the prior art, reference can be made to the above related
description on that the source driver 10 inputs a data
voltage to each column of pixel units under the control
effect of the source polarity control signal 18 in the em-
bodiment as shown in Fig. 4 specifically, which will not
be repeated here.

[0066] Exemplarily, as shown in Fig. 9, this figure is a
working timing diagram of a pixel unit in the circuit as
shown in Fig. 8 at the Nth frame. It can be seen from
combination of Fig. 8 and Fig. 9 that at the moment T1
within the Nth frame, the gate driver 16 (the gate line
scan signal of the gate driver is represented as Gn-1)
opens the n-1th row of pixel units, the first polarity control
signal 150 (represented as POL) is of a high level, the
odd output terminal (represented as Vn-1,0) in the n-1th
group of output terminals of the common voltage output
driver 14 outputs a negative common voltage, the even
output terminal (represented as Vn-1,e) in he n-1th group
of output terminals of the common voltage output driver
14 outputs a positive common voltage. A plurality of out-
put terminals of the source driver are under control of the
source polarity control signal 18, when the Vn-1,0 outputs
a negative common voltage, the corresponding output
terminal in the plurality of output terminals of the source
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driver outputs a data voltage greater than or equal to the
negative common voltage; when the Vn-1,e outputs a
positive common voltage, the corresponding output ter-
minal in the plurality of output terminals of the source
driver outputs a data voltage less than or equal to the
positive common voltage, thereby enabling the polarity
of the driving voltage of the n-1th row of pixel units to be
"+ (representing positive polarity), - (representing nega-
tive polarity), +, -" from left to right successively (for ex-
ample, the output of the source driver in pixel units of odd
columns in the n-1th row of pixel units is represented as
Sn-1,0, the polarity of the driving voltage in pixel units of
odd columns in the n-1th row of pixel units is positive
polarity; the output of the source driver in pixel units of
even columns inthe n-1th row of pixel unitsis represented
as Sn-1,e, the polarity of the driving voltage in pixel units
of even columns in the n-1th row of pixel units is negative
polarity).

[0067] Atthe moment T2 within the Nth frame, the gate
driver 16 (the gate line scan signal of the gate driver is
represented as Gn) opens the nth row of pixel units, the
first polarity control signal 150 becomes a low level. The
odd output terminal (represented as Vn,0) in the nth
group of output terminals of the common voltage output
driver 14 outputs a positive common voltage, the even
output terminal (represented as Vn,e) in he nth group of
output terminals of the common voltage output driver 14
outputs a negative common voltage. A plurality of output
terminals of the source driver are under control of the
source polarity control signal 18, when the Vn,o outputs
a positive common voltage, the corresponding output ter-
minal in the plurality of output terminals of the source
driver outputs a data voltage less than or equal to the
positive common voltage; when the Vn,e outputs a neg-
ative common voltage, the corresponding output terminal
in the plurality of output terminals of the source driver
outputs a data voltage greater than or equal to the neg-
ative common voltage, thereby enabling the polarity of
the driving voltage of the nth row of pixel units to be "-,
+, -, +" from left to right successively (for example, the
output of the source driver in pixel units of odd columns
in the nth row of pixel units is represented as Sn,0, the
polarity of the driving voltage in pixel units of odd columns
in the nth row of pixel units is negative polarity; the output
of the source driver in pixel units of even columns in the
nth row of pixel units is represented as Sn,e, the polarity
of the driving voltage in pixel units of even columns in
the nth row of pixel units is positive polarity).

[0068] The above description on the circuit as shown
in Fig. 8 is only exemplary description made by taking
one frame (e.g., the Nth frame) as the example, at the
adjacent frame of this frame, the polarities of the common
voltage outputted by each output terminal of the common
voltage output driver, the data voltage outputted by the
source driver and the driving voltage of each pixel unit
are all contrary to those in this frame. Since the imple-
menting principle of the adjacent frame of this frame is
same as the implementing principle of this frame, it will
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not be repeated here.

[0069] Itcanbe seenthatinthe circuit as shown in Fig.
8, the output of the source driver 10 is controlled through
the source polarity control signal 18, and the output of
the common voltage outputdriver 14 is controlled through
the polarity control signal 15, such that the polarity of the
driving voltage of any two adjacent pixel units can be
reversed, for example, as shown in Fig. 6, thus it can be
ensured that the display panel has a high quality display
effect; in addition, compared with the prior art, since the
common voltage is a voltage varying between positive
and negative, in the event that the driving voltage of the
liquid crystal molecules is invariable, the variation range
of the data voltage outputted by the source driver is re-
duced, i.e., the maximum working voltages of the source
driver and the display panel are both reduced also, there-
by reducing the power consumption of the display panel.
[0070] Through the above solution, the display panel
provided by an embodiment of the present invention can
reduce the power consumption of the display panel while
ensuring a high quality display effect.

[0071] The technical solution provided by an embodi-
ment of the presentinvention, relative to the prior art, can
reduce the variation range of the data voltage outputted
by the source driver, i.e., enabling the maximum working
voltage of the source driver and the maximum working
voltage of the display panel to be both reduced. Specific
description can make reference to the related descrip-
tions on Fig. 1 and Fig. 3 in the above embodiments,
which will not be repeated here.

[0072] Optionally, in an embodiment of the present in-
vention, as stated above, a column of pixel units can be
connected with a same data line (i.e., an output terminal
of the source driver). Certainly, in a column of pixel units,
the pixel units of odd rows can be connected with a same
data line, pixel units of even rows can be connected with
another data line adjacent to this data line, i.e., a column
of pixel units are crossly connected with two adjacent
data lines from up to down successively; when a column
of pixel units are crossly connected with two adjacent
data lines from up to down successively, in the display
panel provided by an embodiment of the present inven-
tion, the variation of the logic level of the polarity control
signal and the connecting manner of the pixel units and
the common voltage output driver are all same as the
related contents in the embodiment as shown in Fig. 8,
which will not be repeated here.

[0073] It can be understood that no matter what kind
of connecting manner is adopted for the pixel units and
the common voltage output driver and how the direction
of the polarity control signal is controlled in an embodi-
ment of the present invention, as long as the common
voltage output driver can input a common voltage varying
between positive and negative to the pixel units, and
when the common voltage output driver inputs a positive
common voltage to a pixel unit, the source driver input a
data voltage less than or equal to the positive common
voltage to the pixel unit, and when the common voltage



19 EP 3 279 890 A1 20

output driver inputs a negative common voltage to the
pixel unit, the source driver inputs a data voltage greater
than or equal to the negative common voltage to the pixel
unit, these implementing modes are all covered within
the protection scope of the present invention.

[0074] Optionally, in an embodiment of the present in-
vention, the polarity control signal controlling the odd out-
put terminal and the even output terminal in each group
of output terminals in the common voltage output driver
to output different common voltage can be realized by
using the circuit as shown in Fig. 7.

[0075] The related description on the circuit as shown
in Fig. 7 can make reference to the description of the
circuit as shown in Fig. 7 in the above embodiments,
which will not be repeated here.

[0076] The above descriptions on that the common
voltage inputted by the common voltage output driver to
each pixel unitin the circuit as shownin Fig. 8 is a positive
common voltage or a negative common voltage are all
exemplary explanations made on the basis of the circuit
as shown in Fig. 7, if the control effect of the first polarity
control signal in Fig. 7 is realized by other circuits, the
common voltage inputted by the common voltage output
driver to each pixel unit in the circuit as shown in Fig. 8
will also vary accordingly, which will not be defined spe-
cifically in the present invention.

[0077] Optionally, combined with Fig. 2, as shown in
Fig. 10, the display panel 1 provided by an embodiment
of the present invention may further comprise a timing
controller 17.

[0078] The timing controller 17 is used for generating
a polarity control signal 15 and outputting the polarity
control signal 15 to the common voltage output driver.
[0079] Optionally, the timing controller 17 is further
used for generating a source polarity control signal 18
and outputting the source polarity control signal 18 to the
source driver 10.

[0080] Optionally, the timing controller 17 is further
used for storinga common voltage adjustment parameter
and outputting the common voltage adjustment param-
eter to the common voltage output driver 14, the common
voltage adjustment parameter is used for adjusting com-
mon voltages of pixel units having display defects.
[0081] The common voltage output driver 14 is further
used for adjusting common voltages of pixel units having
display defects based on the common voltage adjust-
ment parameter.

[0082] In an embodiment of the present invention,
when a certain pixel unit has display defects, the common
voltage adjustment parameter stored in the timing con-
troller can be used for adjusting the common voltage of
the pixel unit having display defects. For example, the
timing controller can output the common voltage adjust-
ment parameter to the common voltage output driver to
adjustthe common voltage of the pixel unit having display
defects by the common voltage output driver based on
the common voltage adjustment parameter. The com-
mon voltages of some pixel units can be adjusted through
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the common voltage adjustment parameter, thereby re-
alizing local adjustment of the common voltage, so as to
improve the problem of nonuniform image display of the
liquid crystal display panel cased by influence of parasitic
capacitance onthe liquid crystal display panel to the com-
mon voltage, i.e., by adjusting the common voltage of
the pixel unit having display defects, the image display
of the pixel unit having display defects can be improved.
[0083] The embodiment of the present invention pro-
vides a display panel, the display panel comprises a
source driver and a plurality of pixel units defined by a
plurality of gate lines and a plurality of data lines arranged
crossly, the display panel further comprises a common
voltage output driver, the common voltage output driver
is used for, at a Nth frame, inputting a negative common
voltage to a first pixel unit, and at an adjacent frame of
the Nth frame, inputting a positive common voltage to
the first pixel unit, the first pixel unit is one of the plurality
of pixel units, N is a positive integer; the source driver is
used for, when the common voltage output driver inputs
the negative common voltage to the first pixel unit, input-
ting a data voltage greater than or equal to the negative
common voltage to the first pixel unit, and, when the com-
mon voltage output driver inputs the positive common
voltage to the first pixel unit, inputting a data voltage less
than or equal to the positive common voltage to the first
pixel unit.

[0084] Based on the above technical solutions, since
the common voltage output driver inputs alternately var-
ying negative common voltages and positive common
voltages to a same pixel unit within two adjacent frames
respectively, and whenthe common voltage output driver
inputs a negative common voltage to a certain pixel unit,
the source driver inputs a data voltage greater than or
equal to the negative voltage to this pixel unit, and when
the common voltage output driver inputs a positive com-
mon voltage to a certain pixel unit, the source driver in-
puts a data voltage less than or equal to the positive
common voltage to this pixel unit, such that: on the one
hand, within two adjacent frames, the polarity of the driv-
ing voltage (which is the difference value of the data volt-
age and the common voltage) of the same pixel unit is
reversed; on the other hand, compared with the prior art,
since the common voltage is a voltage varying between
positive and negative, in the event thatthe driving voltage
of the liquid crystal molecules is invariable, the variation
range of the data voltage outputted by the source driver
is reduced, i.e., the maximum working voltages of the
source driver and the display panel are both reduced
also, thereby reducing the power consumption of the dis-
play panel.

[0085] An embodiment of the present invention pro-
vides a liquid crystal display device, the liquid crystal dis-
play device can comprise the display panel 1 stated in
the above embodiment. The related description on the
display panel 1 can make reference to the description on
the display panel 1 in any one of the above Fig. 2 to Fig.
10, which will not be repeated here.
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[0086] As shown in Fig. 11, an embodiment of the
present invention further provides a driving method of a
display panel, the driving method can be used for driving
the display panel as stated in any of the above Fig. 2 to
Fig. 10, the method may comprise:

S101, ata Nthframe, acommon voltage outputdriver
inputting a negative common voltage to a first pixel
unit, the first pixel unit being one of a plurality of pixel
units defined by a plurality of gate lines and a plurality
of data lines arranged crossly, N being a positive
integer,

when the common voltage output driver inputs the
negative common voltage to the first pixel unit, the
source driver inputting a data voltage greater than
or equal to the negative common voltage to the first
pixel unit.

S102, at an adjacent frame of the Nth frame, the
common voltage output driver inputting a positive
common voltage to the first pixel unit,

when the common voltage output driver inputs the
positive common voltage to the first pixel unit, the
source driver inputting a data voltage less than or
equal to the positive common voltage to the first pixel
unit.

[0087] The driving method of a display panel provided
by an embodiment of the presentinvention can be applied
in driving manners such as row reversion, column rever-
sion and point reversion based on frame reversion (the
reversions in this embodiment are all polarity reversion
of the driving voltage of the pixel unit), which will not de-
fined specifically in the present invention.

[0088] Theskilled personinthe artcan understand that
compared with the driving manners of row reversion and
column reversion, the driving manner of point reversion
can increase the steady speed of the pixel unit voltage,
and reduce cross talk between the pixels, hence, it can
improve the display quality of the display panel so as to
enable the display panel to have a high quality display
effect.

[0089] Optionally, before the above S101, the driving
method of a display panel provided by an embodiment
of the present invention may further comprise:

S103, the common voltage output driver receiving a
polarity control signal, a logic level of the polarity
control signal at the Nth frame being contrary to a
logic level of the polarity control signal at an adjacent
frame of the Nth frame.

[0090] Wherein, a logic level of the polarity control sig-
nal at the Nth frame being contrary to a logic level of the
polarity control signal at the adjacent frame of the Nth
frame can be understood as: if the logic level of the po-
larity control signal is a high level at the Nth frame, the
logic level of the polarity control signal will be a low level
at the adjacent frame of the Nth frame; on the contrary,
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if the logic level of the polarity control signal is a low level
at the Nth frame, the logic level of the polarity control
signal will be a high level at the adjacent frame of the Nth
frame.

[0091] Further, the above S101 and S102 specifically
may comprise:

S101a, at the Nth frame, when the polarity control
signal is of a high level, the common voltage output
driver inputting the negative common voltage to the
first pixel unit.

S102a, at the adjacent frame of the Nth frame, when
the polarity control signal is of a low level, the com-
mon voltage output driver inputting the positive com-
mon voltage to the first pixel unit.

[0092] Or, the above S101 and S102 specifically may
comprise:

S101a, at the Nth frame, when the polarity control
signal is of a low level, the common voltage output
driver inputting the negative common voltage to the
first pixel unit.

S102a, at the adjacent frame of the Nth frame, when
the polarity control signal is of a high level, the com-
mon voltage output driver inputting the positive com-
mon voltage to the first pixel unit.

[0093] Specifically, the embodiment of the present in-
vention can drive the display panel in the driving manner
of point reversion, for example, refer to the above exem-
plary explanations made by taking the display panel as
shown in Fig. 4 and Fig. 8 as the example. The related
descriptions of Fig. 4 and Fig. 8 may refer to the related
descriptions in the above embodiment, which will not be
repeated here.

[0094] Optionally, one possible implementing mode of
the driving method of a display panel provided by an em-
bodiment of the present invention is that the polarity con-
trol signal comprises a first polarity control signal for con-
trolling output of the common voltage output driverin pixel
units of odd rows and pixel units of even rows, a logic
level of the first polarity control signal in the pixel units of
odd rows is contrary to a logic level of the first polarity
control signal in the pixel units of even rows within the
same frame.

[0095] Or, the polarity control signal comprises a sec-
ond polarity control signal for controlling output of the
common voltage output driver in pixel units of odd rows
and a third polarity control signal for controlling output of
the common voltage output driver in pixel units of even
rows, a logic level of the second polarity control signal is
contrary to a logic level of the third polarity control signal
within the same frame, the logic levels of the second po-
larity control signal and the third polarity control signal
are contrary within two adjacent frames.

[0096] The common voltage output driver comprises a
plurality of groups of output terminals, each group of out-
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put terminals comprise an odd output terminal and an
even output terminal respectively, wherein when the odd
output terminal outputs a negative common voltage, the
even output terminal outputs a positive common voltage,
or, when the odd output terminal outputs a positive com-
mon voltage, the even output terminal outputs a negative
common voltage.

[0097] In the plurality of pixel units, pixel units of odd
columns in each row of pixel units are connected with an
odd output terminal in a corresponding group of output
terminals of the common voltage output driver respec-
tively, pixel units of even columns in each row of pixel
units are connected with an even output terminal of the
corresponding group of output terminals of the common
voltage output driver respectively.

[0098] Specifically, in the one possible implementing
mode stated above, the related descriptions on the struc-
ture of the pixel unit and the connecting manners of the
pixel unitand the common voltage output driver can make
reference to the above descriptions on the structure of
the pixel unit and the connecting manners of the pixel
unit and the common voltage output driver in the embod-
iment as shown in Fig. 4, which will not be repeated here.
[0099] Optionally, the other possible implementing
mode of the driving method of a display panel provided
by an embodiment of the present invention is that the
polarity control signal is used for controlling output of the
common voltage output driver in pixel units of odd rows
and pixel units of even rows, the logic level of the polarity
control signal is contrary within two adjacent frames.
[0100] The common voltage output driver comprises a
plurality of groups of output terminals, each group of out-
put terminals comprises an odd output terminal and an
even output terminal respectively, wherein, when the odd
output terminal outputs a negative common voltage, the
even output terminal outputs a positive common voltage,
or, when the odd output terminal outputs a positive com-
mon voltage, the even output terminal outputs a negative
common voltage;

[0101] In the plurality of pixel units, pixel units of odd
columns in one row of pixel units of any two adjacent
rows of pixel units are connected with an odd output ter-
minal in a group of output terminals of the common volt-
age output driver, the pixel units of even columns of the
one row of pixel units are connected with an even output
terminal in the group of output terminals of the common
voltage output driver.

[0102] Pixel units of odd columns of the other row of
pixel units in any two adjacent rows of pixel units are
connected with an even output terminal in another group
of output terminals of the common voltage output driver,
pixel units of even columns of the other row of pixel units
are connected with an odd output terminal in the other
group of output terminals of the common voltage output
driver

[0103] Specifically, in the other possible implementing
mode stated above, the related descriptions on the struc-
ture of the pixel unit and the connecting manners of the
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pixel unitand the common voltage output driver can make
reference to the above descriptions on the structure of
the pixel unit and the connecting manners of the pixel
unit and the common voltage output driver in the embod-
iment as shown in Fig. 8, which will not be repeated here.
[0104] Optionally, the above display panel may further
comprise a timing controller, before the above S101, the
driving method of a display panel provided by an embod-
iment of the present invention may further comprise:

S103, the timing controller generating the polarity
control signal and outputting the polarity control sig-
nal to the common voltage output driver.

[0105] Optionally, the driving method of a display panel
provided by an embodiment of the presentinvention may
further comprise:

S104, the timing controller outputting the common
voltage adjustment parameter stored by it to the
common voltage output driver.

S105, the common voltage output driver adjusting
common voltages of pixel units having display de-
fects based on the common voltage adjustment pa-
rameter.

[0106] In an embodiment of the present invention,
when a certain pixel unit has display defects, e.g., non-
uniform image display of the liquid crystal display panel
caused by the influence of the parasitic capacitance on
the liquid crystal display panel to the common voltage,
the timing controller can output the voltage adjustment
parameter stored by it to the common voltage output driv-
er to adjust the common voltage of the pixel unit having
display defects by the common voltage output driver
based on the common voltage adjustment parameter,
and provide the adjusted common voltage to the corre-
sponding pixel unit. Thus, the common voltages of some
pixel units can be adjusted through the common voltage
adjustment parameter, thereby realizing local adjustment
of the common voltage, so as to improve the problem of
nonuniform image display of the liquid crystal display
panel cased by influence of parasitic capacitance on the
liquid crystal display panel to the common voltage, i.e.,
by adjusting the common voltage of the pixel unit having
display defects, the image display of the pixel unit having
display defects can be improved.

[0107] In an embodiment of the present invention, not
only S101-S102 but also S104-S105 can be performed.
For example, for part of the pixel units, e.g. pixel units
having display defects, S104-S105 can be performed
firstly, then S101-S102 are performed; for other pixel
units, e.g., pixel units without display defects, S101-S102
can be performed only.

[0108] The embodiment of the present invention pro-
vides a driving method of a display panel, at a Nth frame,
the common voltage output driver inputs a negative com-
mon voltage to a first pixel unit, the first pixel unit is one
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of the plurality of pixel units defined by a plurality of gate
lines and a plurality of data lines arranged crossly, N is
a positive integer, when the common voltage output driv-
er inputs the negative common voltage to the first pixel
unit, the source driver inputs a data voltage greater than
or equal to the negative common voltage to the first pixel
unit; at an adjacent frame of the Nth frame, the common
voltage output driver inputs a positive common voltage
to the first pixel unit, when the common voltage output
driver inputs the positive common voltage to the first pixel
unit, the source driver inputs a data voltage less than or
equal to the positive common voltage to the first pixel unit.
[0109] Based on the above technical solutions, since
the common voltage output driver inputs alternately var-
ying negative common voltages and positive common
voltages to a same pixel unit within two adjacent frames
respectively, and when the common voltage output driver
inputs a negative common voltage to a certain pixel unit,
the source driver inputs a data voltage greater than or
equal to the negative voltage to this pixel unit, and when
the common voltage output driver inputs a positive com-
mon voltage to a certain pixel unit, the source driver in-
puts a data voltage less than or equal to the positive
common voltage to this pixel unit, such that: on the one
hand, within two adjacent frames, the polarity of the driv-
ing voltage (which is the difference value of the data volt-
age and the common voltage) of the same pixel unit is
reversed; on the other hand, compared with the prior art,
since the common voltage is a voltage varying between
positive and negative, in the event that the driving voltage
of the liquid crystal molecules is invariable, the variation
range of the data voltage outputted by the source driver
is reduced, i.e., the maximum working voltages of the
source driver and the display panel are both reduced
also, thereby reducing the power consumption of the dis-
play panel.

[0110] The skilled person in the art can understand
clearly thatin order to describe the present invention con-
veniently and concisely, illustrations are only made
through the above descriptions, in actual applications, it
can also be implemented in other similar manners.
[0111] It should be understood that in several embod-
iments provided by the present invention, the disclosed
circuit modules can also be implemented in other man-
ners. That is, the circuit modules described above are
only schematic.

[0112] Moreover, the unit explained as a separate
component can be either physically separated or not
physically separated, the component shown as a unit can
be either a physical unit or not a physical unit. That is,
the component can be located at a place, or can be dis-
tricted on a plurality of units. Part or all of the units thereof
can be selected to carry out the embodiments of the
present invention based on actual requirements.

[0113] Inaddition, the functional units in the respective
embodiments of the present invention can be integrated
in a processing unit, or, the respective units can be sep-
arate physical existence, or, two or more units can be
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integrated in one unit. The above integrated units can be
implemented in the form of hardware or in the form of
software functional units.

[0114] What are stated above are only specific imple-
menting modes of the present invention, however, the
protection scope of the presentinvention is not limited to
this. Any modifications or replacements that can be easily
conceived by the skilled person familiar with the present
technical field within the technical scope disclosed by the
presentinvention should be encompassed within the pro-
tection scope of the presentinvention. Therefore, the pro-
tection scope of the present invention should be subject
to the protection scopes of the claims attached.

Claims

1. A display panel comprising a source driver and a
plurality of pixel units defined by a plurality of gate
lines and a plurality of data lines arranged crossly,
wherein the display panel further comprises a com-
mon voltage output driver,
the common voltage output driver is used for, at a
Nth frame, inputting a negative common voltage to
a first pixel unit, and at an adjacent frame of the Nth
frame, inputting a positive common voltage to the
first pixel unit, the first pixel unit is one of the plurality
of pixel units, N is a positive integer;
the source driver is used for, when the common volt-
age output driver inputs the negative common volt-
age to the first pixel unit, inputting a data voltage
greater than or equal to the negative common volt-
age to the first pixel unit, and, when the common
voltage output driver inputs the positive common
voltage to the first pixel unit, inputting a data voltage
less than or equal to the positive common voltage to
the first pixel unit.

2. The display panel according to claim 1, wherein,
the common voltage output driver is further used for
receiving a polarity control signal, a logic level of the
polarity control signal at the Nth frame is contrary to
a logic level of the polarity control signal at the ad-
jacent frame of the Nth frame;
wherein, at the Nth frame, when the polarity control
signal is of a high level, the common voltage output
driverinputs the negative common voltage to the first
pixel unit, and at the adjacent frame of the Nth frame,
when the polarity control signal is of a low level, the
common voltage output driver inputs the positive
common voltage to the first pixel unit; or
at the Nth frame, when the polarity control signal is
of a low level, the common voltage output driver in-
puts the negative common voltage to the first pixel
nit, and at the adjacent frame of the Nth frame, when
the polarity control signal is of a high level, the com-
mon voltage output driver inputs the positive com-
mon voltage to the first pixel unit.
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The display panel according to claim 2, wherein,
the polarity control signal comprises a first polarity
control signal for controlling output of the common
voltage output driver in pixel units of odd rows and
pixel units of even rows, a logic level of the first po-
larity control signal in the pixel units of odd rows is
contrary to a logic level of the first polarity control
signal in the pixel units of even rows within the same
frame, or,

the polarity control signal comprises a second polar-
ity control signal for controlling output of the common
voltage output driver in pixel units of odd rows and
a third polarity control signal for controlling output of
the common voltage output driver in pixel units of
even rows, a logic level of the second polarity control
signal is contrary to a logic level of the third polarity
control signal within the same frame, the logic levels
of the second polarity control signal and the third
polarity control signal are contrary within two adja-
cent frames;

the common voltage output driver comprises a plu-
rality of groups of output terminals, each group of
output terminals comprise an odd output terminal
and an even output terminal respectively, wherein
when the odd output terminal outputs a negative
common voltage, the even output terminal outputs
a positive common voltage, or, when the odd output
terminal outputs a positive common voltage, the
even output terminal outputs a negative common
voltage;

in the plurality of pixel units, pixel units of odd col-
umns in each row of pixel units are connected with
an odd output terminal in a corresponding group of
output terminals of the common voltage output driver
respectively, pixel units of even columns in each row
of pixel units are connected with an even output ter-
minal of the corresponding group of output terminals
of the common voltage output driver respectively.

The display panel according to claim 2, wherein the
polarity control signal is used for controlling output
of the common voltage output driver in pixel units of
odd rows and pixel units of even rows, the logic level
of the polarity control signal is contrary within two
adjacent frames, the common voltage output driver
comprises a plurality of groups of output terminals,
each group of output terminals comprises an odd
output terminal and an even output terminal respec-
tively, wherein, when the odd output terminal outputs
anegative common voltage, the even outputterminal
outputs a positive common voltage, or, when the odd
output terminal outputs a positive common voltage,
the even output terminal outputs a negative common
voltage;

in the plurality of pixel units, pixel units of odd col-
umns in one row of pixel units of any two adjacent
rows of pixel units are connected with an odd output
terminalin a corresponding group of output terminals
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of the common voltage output driver, the pixel units
of even columns of the one row of pixel units are
connected with an even output terminal in the group
of output terminals of the common voltage output
driver;

pixel units of odd columns of the other row of pixel
units in any two adjacent rows of pixel units are con-
nected with an even output terminal in the other
group of output terminals of the common voltage out-
put driver, pixel units of even columns of the other
row of pixel units are connected with an odd output
terminal in the other group of output terminals of the
common voltage output driver.

The display panel according to any one of claims 2
to 4, wherein the display panel further comprises a
timing controller,

the timing controller is used for generating the po-
larity control signal and outputting the polarity control
signal to the common voltage output driver.

The display panel according to claim 5, wherein,
the timing controller is further used for storing a com-
mon voltage adjustment parameter and outputting
the common voltage adjustment parameter to the
common voltage output driver;

the common voltage output driver is further used for
adjusting common voltages of pixel units having dis-
play defects based on the common voltage adjust-
ment parameter.

A liquid crystal display device comprising a display
panel as claimed in any one of claims 1 to 6.

A driving method of a display panel for driving the
display panel as claimed in claim 1, the driving meth-
od comprising:

at a Nth frame, a common voltage output driver
inputting a negative common voltage to a first
pixel unit, the first pixel unit being one of a plu-
rality of pixel units defined by a plurality of gate
lines and a plurality of data lines arranged cross-
ly, N being a positive integer, when the common
voltage output driver inputs the negative com-
mon voltage to the first pixel unit, the source
driver inputting a data voltage greater than or
equal to the negative common voltage to the first
pixel unit;

at an adjacent frame of the Nth frame, the com-
mon voltage output driver inputting a positive
common voltage to the first pixel unit, when the
common voltage outputdriver inputs the positive
common voltage to the first pixel unit, the source
driver inputting a data voltage less than or equal
to the positive common voltage to the first pixel
unit.
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The driving method according to claim 8, further
comprising: the common voltage output driver re-
ceiving a polarity control signal, a logic level of the
polarity control signal at the Nth frame being contrary
to a logic level of the polarity control signal at an
adjacent frame of the Nth frame;

wherein, at the Nth frame, the common voltage out-
put driver inputting a negative common voltage to
the first pixel unit comprises: at the Nth frame, when
the polarity control signal is of a high level, the com-
mon voltage output driver inputting the negative
common voltage to the first pixel unit,

at the adjacent frame of the Nth frame, the common
voltage output driver inputting a positive common
voltage to the first pixel unit comprises: at the adja-
cent frame of the Nth frame, when the polarity control
signal is of a low level, the common voltage output
driver inputting the positive common voltage to the
first pixel unit; or,

wherein, at the Nth frame, the common voltage out-
put driver inputting a negative common voltage to
the first pixel unit comprises: at the Nth frame, when
the polarity control signal is of a low level, the com-
mon voltage output driver inputting the negative
common voltage to the first pixel unit,

at the adjacent frame of the Nth frame, the common
voltage output driver inputting a positive common
voltage to the first pixel unit comprises: at the adja-
cent frame of the Nth frame, when the polarity control
signal is of a high level, the common voltage output
driver inputting the positive common voltage to the
first pixel unit.

The driving method according to claim 9, wherein
the polarity control signal comprises a first polarity
control signal for controlling output of the common
voltage output driver in pixel units of odd rows and
pixel units of even rows, a logic level of the first po-
larity control signal in the pixel units of odd rows is
contrary to a logic level of the first polarity control
signal in the pixel units of even rows within the same
frame, or,

the polarity control signal comprises a second polar-
ity control signal for controlling output of the common
voltage output driver in pixel units of odd rows and
a third polarity control signal for controlling output of
the common voltage output driver in pixel units of
even rows, a logic level of the second polarity control
signal is contrary to a logic level of the third polarity
control signal within the same frame, the logic levels
of the second polarity control signal and the third
polarity control signal are contrary within two adja-
cent frames;

the common voltage output driver comprises a plu-
rality of groups of output terminals, each group of
output terminals comprise an odd output terminal
and an even output terminal respectively, wherein
when the odd output terminal outputs a negative
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common voltage, the even output terminal outputs
a positive common voltage, or, when the odd output
terminal outputs a positive common voltage, the
even output terminal outputs a negative common
voltage;

in the plurality of pixel units, pixel units of odd col-
umns in each row of pixel units are connected with
an odd output terminal in a corresponding group of
output terminals of the common voltage outputdriver
respectively, pixel units of even columns in each row
of pixel units are connected with an even output ter-
minal of the corresponding group of output terminals
of the common voltage output driver respectively.

The driving method according to claim 9, wherein
the polarity control signal is used for controlling out-
put of the common voltage output driver in pixel units
of odd rows and pixel units of even rows, the logic
level of the polarity control signal is contrary within
two adjacent frames, the common voltage output
driver comprises a plurality of groups of output ter-
minals, each group of output terminals comprises an
odd output terminal and an even output terminal re-
spectively, wherein, when the odd output terminal
outputs a negative common voltage, the even output
terminal outputs a positive common voltage, or,
when the odd output terminal outputs a positive com-
mon voltage, the even output terminal outputs a neg-
ative common voltage;

in the plurality of pixel units, pixel units of odd col-
umns in one row of pixel units of any two adjacent
rows of pixel units are connected with an odd output
terminalin a corresponding group of output terminals
of the common voltage output driver, the pixel units
of even columns of the one row of pixel units are
connected with an even output terminal in the group
of output terminals of the common voltage output
driver;

pixel units of odd columns of the other row of pixel
units in any two adjacent rows of pixel units are con-
nected with an even output terminal in the other
group of output terminals of the common voltage out-
put driver, pixel units of even columns of the other
row of pixel units are connected with an odd output
terminal in the other group of output terminals of the
common voltage output driver.

The driving method according to any one of claims
9 to 11, wherein the display panel further comprises
a timing controller, the driving method further com-
prises:

the timing controller generating the polarity con-
trol signal and outputting the polarity control sig-
nal to the common voltage output driver.

The driving method according to claim 12, further
comprising:



31 EP 3 279 890 A1

the timing controller storing a common voltage
adjustment parameter and outputting the com-
mon voltage adjustment parameter to the com-
mon voltage output driver;

the common voltage output driver adjusting
common voltages of pixel units having display
defects based on the common voltage adjust-
ment parameter.
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at a Nh frame, a common voltage output driver inputting a
negati ve conmon voltage to a first pixel unit, the first pixe
unit being one of a plurality of pixel units defined by a
plurality of gate lines and a plurality of data |ines arranged
crossly, N being a positive integer, when the common volt age
output driver inputs the negative common voltage to the first
pi xel unit, the source driver inputting a data voltage greater
than or equal to the negative common voltage to the first pixe
uni t

I~ S101
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at an adjacent frame of the NNh frame, the conmon vol tage out put
driver inputting a positive common voltage to the first pixe
unit, when the conmmon voltage output driver inputs the positive
common voltage to the first pixel unit, the source driver
inputting a data voltage less than or equal to the positive
comon voltage to the first pixel unit
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