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(57) ABSTRACT

A drive circuit of a display panel, a display panel, a display
device and a method of driving a display device are provided.
The circuit comprises: j select circuits and j data line signal
output circuits, j is an integer greater than or equal to 2. Each
data line is connected with a select circuit, different data lines
are connected with different select circuits, each select circuit
is connected with the j data line signal output circuits, each
select circuit can control the data line connected therewith to
be connected with one of these j data line signal output cir-
cuits and to control the data line connected therewith to be
disconnected from the other ones of these j data line signal
output circuits; so pixels at different locations can be scanned
by powering the data lines connected with the pixels using the

G09G 3/36 (2006.01) different data line signal output circuits.
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DRIVE CIRCUIT, DISPLAY PANEL, DISPLAY
DEVICE AND DRIVE METHOD

[0001] This application claims the benefit of priority to
Chinese Patent Application No. 201410213081.3, filed with
the Chinese Patent Office on May 20, 2014 and entitled
“DRIVE CIRCUIT, DISPLAY PANEL, DISPLAY DEVICE
AND DRIVE METHOD?”, the content of which is incorpo-
rated herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to the field of liquid
crystal display technologies, and particularly to a drive circuit
of a display panel, a display panel, a display device and a
method of driving a display device.

BACKGROUND OF THE INVENTION

[0003] An array substrate of a Thin Film Transistor (TFT)
Liquid Crystal Display (LCD) (TFI-LCD) is driven in a
matrix of rows and columns, where the matrix of rows and
columns is formed by N rows of gate lines and M columns of
data lines which intersect each other to drive respective pixel
elements in the matrix of rows and columns.

[0004] A common electrode line Vcom in the TFT-LCD
traverses the entire display area. FIG. 1 illustrates a schematic
structural diagram of an equivalent circuit driving pixel ele-
ments in a conventional TFT-LCD, where respective TFTs
have gates connected with corresponding gate lines, sources
connected with corresponding data lines and drains con-
nected with pixel electrodes in corresponding pixel elements,
and the respective pixel elements and the common electrode
line Vcom (the common electrode line Vcom is typically at a
negative level) constitute equivalent capacitors Ce. Particu-
larly, the TFTs in FIG. 1 are n-type TFTs. Alternatively, the
TFTs in the pixel circuits of the TFT-LCD can be p-type
TFTs, or some TFTs in the pixel circuits of the TFT-LCD are
p-type TFTs, and other TFTs are n-type TFTs.

[0005] The respective gate lines in the TFT-LCD are driven
sequentially by a gate drive circuit in the TFT-LCD, and a data
line is powered by a gamma circuit in the TFT-LCD at the
voltage corresponding to an image to be displayed by pixels
connected with the data line, that is, the respective pixel
electrodes electrically connected with the data line are pro-
vided with data voltages so that the image to be displayed can
be displayed at the respective pixels. Half the sum of a posi-
tive voltage at a grayscale of a pixel in a display panel at the
edge of the display area and a negative voltage at the gray-
scale, i.e., the voltage Vcom of the common electrode line
required for the pixel in the display panel at the edge of the
display area, is not equal to half the sum of a positive voltage
ata grayscale of a pixel in the display panel at the center of the
display area and a negative voltage at the grayscale, i.c., the
voltage Vcom of the common electrode line required for the
pixel in the display panel at the center of the display area due
to some reason in a process of manufacturing the display
panel, and the same voltage is provided on the common
electrode line throughout the display panel, so the flicker at
the pixel in the display panel at the edge of the display area
may differ from the flicker at the pixel in the display panel at
the center of the display area at the same common voltage
Vcom, thus resulting in non-uniformity of flicker over the
display panel.

[0006] For example, given an existing display panel, the
reliability of which was tested at high temperature and high
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humidity, the flicker at a pixel at the center of a display area of
the display panel (the flicker at a pixel can be measured
directly by an instrument, and the larger a measurement value
is, the higher the flicker at the pixel will be) was -51.01 dB,
while the flicker at a pixel at the edge of the display area of the
display panel was -20.24 dB, at the voltage of —-0.45V on a
common electrode line Vcom, and at this time the flicker at
the pixel at the edge of the display area of the display panel
was higher than the flicker at the pixel at the center of the
display area of the display panel; and the flicker at the pixel at
the edge of the display area of the display panel was down to
only -50.97 dB, while the flicker at the pixel at the center of
the display area of the display panel was —18.65 dB, at the
adjusted voltage Vcom of -0.3V on the common electrode
line, and at this time the flicker at the pixel at the center of the
display area of the display panel was higher than the flicker at
the pixel at the edge of the display area of the display panel.
Given the same voltage Vcom of the common electrode line
throughout the display panel, the flicker on the display panel
may appear non-uniform at the same voltage Vcom of the
common electrode line throughout the display panel.

[0007] In summary, different common voltages Vcom are
required for the different pixels in the conventional display
panel for obtaining the uniformity of flicker (that is, the
lowest flicker throughout the display area of the display
panel), that is, the voltage Vcom of the common electrode line
required for a pixel at the edge of the display area of the
display panel is different from the voltage Vcom of the com-
mon electrode line required for a pixel at the center of the
display area. The same voltage Vcom of the common elec-
trode line throughout the same display panel may result in the
uniformity of flicker throughout the same display panel.

BRIEF SUMMARY OF THE INVENTION

[0008] Embodiments of the invention provide a drive cir-
cuit of'a display panel, a display panel, a display device and a
method of driving a display device.

[0009] An embodiment of the invention provides a drive
circuit of a display panel that includes multiple pixels
arranged in a matrix. The drive circuit comprises j select
circuits and j data line signal output circuits, and j is an integer
greater than or equal to 2.

[0010] Each dataline onthe display panel is connected with
an associated select circuit, different data lines on the display
panel are connected with different select circuits, and each of
the select circuits is connected with the j data line signal
output circuits. Any one of the data line signal output circuits
is configured, when a pixel on the display panel is to be
displayed, to generate a voltage signal from a grayscale value
to be displayed at the pixel and to load the voltage signal onto
a data line connected with the pixel. Each of the select circuits
is configured to control its associated data line connected
therewith to be connected with one of the j data line signal
output circuits and to control the associated data line con-
nected therewith to be disconnected from the other ones ofthe
j data line signal output circuits; and when a same grayscale is
required, at least two of j positive grayscale voltages output
by the j data line signal output circuits are different, and
negative grayscale voltages output by data line signal output
circuits outputting different positive grayscale voltages are
also different.

[0011] An embodiment of the invention provides a display
panel comprising the above-described drive circuit of the
display panel.
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[0012] An embodiment of the invention provides a display
device comprising the above-described drive circuit of the
display panel.

[0013] An embodiment of the invention provides a method
of driving a display device comprising a display panel and the
drive circuit of the display panel according to the embodiment
of'the invention, the display panel in the display device com-
prising a plurality of gate lines and a plurality of rows of
pixels, and each of the gate lines being electrically connected
with one of the rows of pixels. The method comprises: con-
trolling one of the j data line signal output circuits to be
connected with a data line connected with one of the pixels in
the display panel when a gate line, which is connected with
the pixel, is enabled; wherein a flicker at the pixel when the
data line connected with the pixel is powered by the one of the
j data line signal output circuits is lower than a flicker at the
pixel when the data line connected with the pixel is powered
by any other one of the j data line signal output circuits when
the gate line connected with the pixel is enabled; and provid-
ing the same common voltage on a common electrode line
connected with the respective pixels in the display panel.
[0014] Embodiments of the invention have many advan-
tages and benefits. For example, a drive circuit of a display
panel, a display panel, a display device and a method of
driving a display device are provided. Each select circuit can
control the data line connected therewith to be connected with
one of' the j data line signal output circuits and to control the
data line connected therewith to be disconnected from the
other ones of the j data line signal output circuits; and when
the same grayscale is required, at least two ones of j positive
grayscale voltages output by the j data line signal output
circuits are different, and negative grayscale voltages output
by data line signal output circuits outputting different positive
grayscale voltages are also different, so that the same gray-
scale can be displayed by applying different voltages of data
signals to pixel electrodes to thereby improve the uniformity
of flicker on the display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 illustrates a schematic structural diagram of
an equivalent circuit of a pixel element in a TFT-LCD in the
prior art;

[0016] FIG. 2 illustrates a connection diagram of a drive
circuit of a display panel according to an embodiment of the
invention;

[0017] FIG. 3 illustrates a flow chart of a method of driving
adisplay device according to an embodiment of the invention;
[0018] FIG. 4 illustrates a flow chart of a method of driving
adisplay device according to an embodiment of the invention;
[0019] FIG.5illustrates a connection diagram of respective
gamma circuits and data lines in a display panel in driving by
the method of driving a display device illustrated in FIG. 4;
[0020] FIG. 6 illustrates a flow chart of a method of driving
adisplay device according to an embodiment of the invention;
[0021] FIG. 7 illustrates a connection diagram of respective
gamma circuits and data lines in a display panel in driving by
the method of driving a display device illustrated in FIG. 6;
[0022] FIG. 8 illustrates a flow chart of a method of driving
adisplay device according to an embodiment of the invention;
and

[0023] FIG.9illustrates a connection diagram of respective
gamma circuits and data lines in a display panel in driving by
the method of driving a display device illustrated in FIG. 8.
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DETAILED DESCRIPTION OF THE INVENTION

[0024] Embodiments of the invention provide a drive cir-
cuit of'a display panel, a display panel, a display device and a
method of driving a display device, where pixels at different
locations in a display area of the display panel can be scanned
by powering data lines connected with the pixels using dif-
ferent data line signal output circuits, and the same grayscale
can be displayed by applying different voltages of data sig-
nals to pixel electrodes to compensate the non-uniformity of
flicker on a conventional display panel as a result of different
voltages of a common electrode line required for the pixels at
different locations in the display area of the display panel for
the uniformity of flicker despite the same voltage of the
common electrode line is used throughout the conventional
display panel to thereby improve the uniformity of flicker on
the display panel.

[0025] Particular implementations of the drive circuit of a
display panel, the display panel, the display device and the
method of driving a display device according to the embodi-
ments of the invention will be described below with reference
to the drawings.

[0026] As illustrated in FIG. 2, an embodiment of the
invention provides a drive circuit of a display panel, wherein
the drive circuit comprises j select circuits 21 and j data line
signal output circuits 22, and j is an integer greater than or
equal to 2.

[0027] Each dataline onthe display panel is connected with
an associated select circuit 21, different data lines on the
display panel are connected with different associated select
circuits 21, and each of the select circuits 21 is connected with
the j data line signal output circuits 22;

[0028] Any one of the data line signal output circuits 22 is
configured, when a pixel on the display panel is to be dis-
played, to generate a voltage signal from a grayscale value to
be displayed at the pixel on the display panel and to load the
voltage signal onto the data line connected with the pixel.
[0029] Each ofthe select circuits 21 is configured to control
the associated data line connected therewith to be connected
with one of the j data line signal output circuits 22 and to
control the associated data line connected therewith to be
disconnected from the other ones of the j data line signal
output circuits 22.

[0030] When the same grayscale is required, at least two of
j positive grayscale voltages output by the j data line signal
output circuits 22 are different, and negative grayscale volt-
ages output by data line signal output circuits 22 that output
the at least two different positive grayscale voltages are also
different.

[0031] The embodiment of the invention provides a drive
circuit of a display panel, where each data line on the display
panel is connected with a select circuit, different data lines on
the display panel are connected with different select circuits,
each of the select circuits is connected with the j data line
signal output circuits, and each of the select circuits can
control the data line connected therewith to be connected with
one of these j data line signal output circuits and to control the
data line connected therewith to be disconnected from the
other ones of these j data line signal output circuits; and when
the same grayscale is required, at least two of j positive
grayscale voltages output by these j data line signal output
circuits are different, and negative grayscale voltages output
by data line signal output circuits outputting different positive
grayscale voltages are also different, so pixels at different
locations in a display area of the display panel can be scanned



US 2015/0340002 A1

by powering the data lines connected with the pixels using the
different data line signal output circuits to thereby prevent the
problem of display non-uniformity from occurring even when
the same common voltage is applied throughout the display
panel. In other words, the same grayscale can be displayed by
applying different voltages of data signals to pixel electrodes
to make up for the drawback of the non-uniformity of flicker
on the conventional display panel as a result of different
voltages of a common electrode line required for the pixels at
different locations in the display area of the existing display
panel in order for the uniformity of flicker (the lowest flicker
throughout the display panel) despite the desirable same volt-
age of the common electrode line is applied throughout the
display panel to thereby improve the uniformity of flicker on
the display panel.

[0032] It shall be noted that as the lowest flicker here refers
to, different common voltages Vcom are applicable to the
same pixel zone, there is some corresponding flicker appear-
ing in the pixel zone at the value of each of the applicable
common voltages Vcom, and the value (in dB) of the flicker is
derived correspondingly. Thus in the entire debug or test
process, there is always such one (e.g., VCOM) among the
values of the applicable common voltages Vcom that the
flicker in the pixel zone at the common voltage VCOM is
lower than the flicker in the pixel zone at the values of the
other common voltages Vcom, and then this common voltage
value VCOM is the optimum Vcom value at which the flicker
in the pixel zone is the lowest, and the flicker in the pixel zone
at the common voltage VCOM applicable to the pixel zone is
the lowest flicker in the pixel zone.

[0033] Preferably when the same grayscale is required to be
displayed, for any two of the j data line signal output circuits
22, V1_,-V2, . =V1, -V2,_=Vcom,z-Vcom,,, where V1,
is the positive grayscale voltage output by the first one of two
data line signal output circuits 22; V2, is the positive gray-
scale voltage output by the second one of the two data line
signal output circuits 22 (“the first” and “the second” here are
merely intended to distinguish the two data line signal output
circuits from each other without specifying which one of
them is “the first” and which of them is “the second”); Vlg_ is
the negative grayscale voltage output by the first data line
signal output circuit, and V2,,_ is the negative grayscale volt-
age output by the second data line signal output circuit; and
Vcom, ; is the voltage of the common electrode line required
for the pixel connected with the data line powered by the first
data line signal output circuit, and Vcom, is the voltage of
the common electrode line required for the pixel connected
with the data line powered by the second data line signal
output circuit; and where the difference between the flicker at
the pixel connected with the data line powered by the first data
line signal output circuit and the flicker at the pixel connected
with the data line powered by the second data line signal
output circuit lies in a preset range when the display panel is
in operation.

[0034] Forexample, the voltage of acommon electrode line
required for a pixel in the middle area of a display panel is
-0.45V, and the voltage of the common electrode line
required for a pixel in the peripheral area of the display panel
is —0.3V, and due to the same voltage of the common elec-
trode line throughout the display panel, it will be sufficient to
provide data lines with voltage signals using two data line
signal output circuits in order to reduce the non-uniformity of
flicker at the pixels in the display panel. Particularly when the
same grayscale is required to be displayed, VC,,-VB,,
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=Vcomg-Vcomg, where VC,, is a positive grayscale volt-
age output by a data line signal output circuit powering a data
line connected with the pixel in the middle area of the display
panel when a gate line connected with the pixel in the middle
area of the display panel is enabled; VB,, is a positive gray-
scale voltage output by a data line signal output circuit pow-
ering a data line connected with the pixel in the peripheral
area of the display panel when a gate line connected with the
pixel in the peripheral area of the display panel is enabled;
Vecom is the voltage of the common electrode line required
for the pixel in the middle area of the display panel; and
Veomyg;, is the voltage of the common electrode line required
for the pixel in the peripheral area of the display panel; and
VC, -VB, =Vcom,-Vcomy, at the same display gray-
scale, where VC,_ is a negative grayscale voltage output by
the data line signal output circuit powering the data line
connected with the pixel in the middle area of the display
panel when the gate line connected with the pixel in the
middle area of the display panel is enabled; and VB,_ is a
negative grayscale voltage output by the data line signal out-
put circuit powering the data line connected with the pixel in
the peripheral area of the display panel when the gate line
connected with the pixel in the peripheral area of the display
panel is enabled.

[0035] If the voltage of a common electrode line on a dis-
play panel is -0.45V, and the voltage of the common elec-
trode line required for a pixel in the middle area of the display
panel is —0.45V, while the voltage of the common electrode
line required for a pixel in the peripheral area of the display
panel is 0.3V, then a grayscale displayed at a pixel is deter-
mined by the difference between the source voltage received
at the pixel (the voltage provided on a data line, or the data
signal voltage) and the voltage of a common electrode line
connected therewith, so the voltage of the common electrode
line connected with the pixel in the peripheral area of the
display panel can be raised by 0.15V, that is, the common
voltage originally required for the lowest flicker can be
changed from -0.45V to the applicable common voltage of
-0.3V, simply by raising the source voltage (the voltage pro-
vided on the data line) received at the pixel by 0.15V. Stated
otherwise, if a grayscale of GL is displayed at the pixel in the
middle area of the display panel at a positive voltage of V1
and a negative voltage of —V2, then at this time it will be
sufficient to adjust a positive voltage and a negative voltage, at
which the grayscale of GL is displayed at the pixel in the
peripheral area of the display panel, from V1 to V1+0.15V
and -V2 to -V2+0.15V so that the voltage of the common
electrode line connected with the pixel in the peripheral area
of the display panel from —-0.45V to applicable -0.3V.

[0036] Optionally, the select circuits 21 in FIG. 2 can be
controllable switches that are configured to selectively con-
nect or disconnect circuits (or lines) that are connected with
the switches, with or from each other as needed. For example,
a controllable switch can be a single-pole multiple-throw
switch or j Thin Film Transistors (TFTs) or the like.

[0037] When a controllable switch includes j thin film tran-
sistors, where each of the two terminals other than a gate of
each of the thin film transistors is connected respectively with
a data line and a different data signal output circuit connected
with the controllable switch, and the data line connected with
the each thin film transistor and the data signal output circuit
connected with the thin film transistor is controlled at the gate
of the thin film transistor to be connected or disconnected.
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[0038] Optionally, the respective data line signal output
circuits in FIG. 2 are gamma circuits, where the gamma
circuits each are configured to output a grayscale voltage for
a grayscale to be displayed at a pixel to power a data line
connected with the pixel by outputting the grayscale voltage
when a gate line, which is connected with the pixel, is
enabled. The construction of a gamma circuit itself and the
function performed by the gamma circuit itself are not
focused upon in the embodiments of the invention but well
known to those skilled in the art, so the construction of the
gamma circuit itself and the function performed by the
gamma circuit itself will not be described here in details.
[0039] An embodiment of the invention provides a display
panel comprising the drive circuit of a display panel accord-
ing to any one of the above-described embodiments.

[0040] In practice, the drive circuit of a display panel
according to the embodiment of the invention can be located
on the display panel (e.g., in an Integrated Circuit (IC) which
can be integrated on the display panel) or can be located
outside of the display panel or can be partially located on the
display panel. For example, the select circuits in the drive
circuit of a display panel may be located on the display panel,
and the remaining components in the drive circuit may not be
located on the display panel.

[0041] An embodiment of the invention provides a display
device comprising the drive circuit of a display panel accord-
ing to the embodiment of the invention.

[0042] An embodiment of the invention provides a method
of driving a display device comprising a display panel and the
drive circuit of a display panel, where the display panel in the
display device comprises a plurality of gate lines and a plu-
rality of rows of pixels, and each of the gate lines is electri-
cally connected with one of the rows of pixels, and as illus-
trated in FIG. 3, the method comprises:

[0043] At step S301: control one of the j data line signal
output circuits to be connected with the data line connected
with one of the pixels in the display panel when the gate line
connected with the pixel is enabled.

[0044] The flicker at the pixel when the data line connected
with the pixel is powered by the one of the j data line signal
output circuits is lower than the flicker at the pixel when the
data line connected with the pixel is powered by any other one
of the j data line signal output circuits when the gate line
connected with the pixel is enabled.

[0045] At step S302: provide the same common voltage on
a common electrode line connected with the respective pixels
in the display panel.

[0046] It will be appreciated by those skilled in the art that
steps S301 and S302 need not necessarily be performed in the
order shown, but they can be performed concurrently or in a
different sequence.

[0047] For example, a gate drive device in the embodiment
of'the invention comprises three data line signal output circuit
which are a data line signal output circuit 1, a data line signal
output circuit 2 and a data line signal output circuit 3 respec-
tively; and when the gate line connected with one of the pixels
in the display panel is enabled, the data line signal output
circuit connected with the data line connected with the pixel
is such one of these three data line signal output circuit that
the flicker at the pixel is the lowest when the data line con-
nected with the pixel is powered by that data line signal output
circuit. If when the gate line connected with the pixel is
enabled, the flicker at the pixel when the data line connected
with the pixel is powered by the data line signal output circuit
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1 is lower than both the flicker at the pixel when the data line
connected with the pixel is powered by the data line signal
output circuit 2 and the flicker at the pixel when the data line
connected with the pixel is powered by the data line signal
output circuit 3, then when the gate line connected with the
pixel is enabled, the data line signal output circuit 1 will be
controlled to be connected with the data line connected with
the pixel, and both the data line signal output circuit 2 and the
data line signal output circuit 3 will be controlled to be dis-
connected from the data line connected with the pixel, so that
the data line connected with the pixel will be powered by the
data line signal output circuit 1.

[0048] Generally a display area of the display panel can be
divided into several zones. In order for the lowest flicker,
there are different optimum Vcom values corresponding to
the respective different zones due to a process or other rea-
sons. As per the principle as stated above, if the same common
voltage Vcom is applicable throughout the display panel, then
the difference in optimum Vcom value between the different
zones will be compensated correspondingly by voltage values
of compensating data signals output by the respective data
line signal output circuits so that the lowest flicker can be
equivalently available in the respective zones at their opti-
mum Vcom values when the same common voltage Vcom is
applicable throughout the display panel.

[0049] Thus actually the data voltage values output by the
data line signal output circuit 1, the data line signal output
circuit 2 and the data line signal output circuit 3 are compen-
sated data voltages, applicable to a specific common voltage
Vcom value (which is applied throughout the display panel),
at which the low flicker available only at the respective opti-
mum Vcom values can be available respectively.

[0050] The data voltage values output by the data line sig-
nal output circuit 1, the data line signal output circuit 2 and the
data line signal output circuit 3 will vary with the varying
optimum Vcom values corresponding to the respective zones.
The optimum Vcom values of the respective zones can be
measured experimentally or otherwise, and the data voltage
values output by the data line signal output circuit 1, the data
line signal output circuit 2 and the data line signal output
circuit 3 can also be adjusted correspondingly to the differ-
ences in Vcom value between these zones.

[0051] Moreover the least number of zones into which the
display panel is divided is determined by such a least number
of different voltages of the common electrode line required
for the pixels in the display panel that the flicker at the respec-
tive pixels in the display panel can lie in a tolerable range, that
is, the flicker can be uniform throughout the display panel.
[0052] Particularly when the display panel can be divided
into at least two zones, for example, one of which is the
middle zone of the display panel, and the other one of which
is the peripheral area of the display panel, then the flicker at
the respective pixels in the display panel can lie in a tolerable
range as long as the voltage of the common electrode line
required for a pixel in the middle zone of the display panel is
set different from the voltage of the common electrode line
required for a pixel in the peripheral zone of the display panel.
At this time the drive circuit of a display panel according to
the embodiment of the invention can include only two data
line signal output circuits which are a first data line signal
output circuit and a second data line signal output circuit
respectively. At this time the method of driving a display
device according to the embodiment of the invention is illus-
trated in FIG. 4. The method comprises:
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[0053] At step S401: control the first data line signal output
circuit to be connected with the first data line to the k-th data
line through the select circuits and the first data line signal
output circuit to be connected with the (M-1)-th data line to
the M-th data line, where k is an integer larger than 0 and
smaller than or equal to M/2-1; 1 is an integer larger than or
equal to 0 and smaller than or equal to M/2-1; and M is the
number of data lines in the display panel; and

[0054] At step S402: control the second data line signal
output circuit to be connected with the (k+1)-th data line to
the (M—-1-1)-th data line when any of the (r+1)-th gate line to
the (N-s-1)-th gate line is enabled, where r and s are integers,
and r is an integer larger than 0 and smaller than or equal to
N/2-1; s is an integer larger than or equal to 0 and smaller than
or equal to N/2-1; and N is the number of gate lines in the
display panel.

[0055] It will be appreciated by those skilled in the art that
steps S401 and S402 need not necessarily be performed in a
particular chronological sequence.

[0056] When the first data line signal output circuit is a first
gamma circuit, the second data line signal output circuit is a
second gamma circuit, and the select circuits each are a con-
trollable switch, e.g., a single-pole multiple-throw switch or j
thin film transistors. With the display panel is driven by the
method illustrated in FIG. 4, the zones of the display panel are
distributed as illustrated in FIG. 5, where a data line con-
nected with a pixel in the zone 1 is powered by the first gamma
circuit when a gate line connected therewith is enabled, and a
data line connected with a pixel in the zone 2 is powered by
the first gamma circuit when a gate line connected therewith
is enabled.

[0057] Particularly if the voltage of the common electrode
line on the display panel illustrated in FIG. 5 is —0.45V, and
the voltage of the common electrode line required for the
pixel in the zone 2 of the display panel to have the lowest
flicker is —0.45V, while the voltage of the common electrode
line required for the pixel in the zone 1 of the display panel to
have the lowest flicker is —0.3V, then if a positive voltage of
V1 and a negative voltage of —V2 are output by the second
gamma circuit at a grayscale of GL, then it will be sufficient
to output an adjusted positive voltage of V1+0.15V and nega-
tive voltage of —V2+0.15V by the first gamma circuit. Thus
the common voltage of —0.45V will be applicable throughout
the display panel with an effect of the lowest flicker at the
pixels in both the zone 1 and the zone 2.

[0058] As such with the method of driving a display device
illustrated in FIG. 4, the flicker at the pixels in both the zone
1 and the zone 2 of the display panel illustrated in FIG. 5 will
be the lowest at the same common voltage value applicable
throughout the display panel, and at this time the flicker on the
display panel will further tend to be uniform.

[0059] Furthermore, as illustrated in FIG. 6, the method of
driving a display device according to the embodiment of the
invention may further comprise:

[0060] At step S601: control the first data line signal output
circuit to be connected with the (k+1)-th data line to the
(M-1-1) data line when any of the first gate line to the r-th
gate line is enabled or when the (N-s)-th gate line to the N-th
gate line are enabled.

[0061] It will be appreciated by those skilled in the art that
steps S401, S402, and S601 need not necessarily be per-
formed in a particular chronological sequence.

[0062] When the first data line signal output circuit is a first
gamma circuit, the second data line signal output circuit is a
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second gamma circuit, and the select circuits each are a con-
trollable switch, e.g., a single-pole multiple-throw switch or j
Thin Film Transistors (TFTs). With the display panel is driven
by the method illustrated in FIG. 6, the zones of the display
panel are distributed as illustrated in FIG. 7, where a data line
connected with a pixel in the zone 1 is powered by the first
gamma circuit when a gate line connected therewith is
enabled, and a data line connected with a pixel in the zone 2
is powered by the first gamma circuit when a gate line con-
nected therewith is enabled.

[0063] If the voltage of the common electrode line on the
display panel illustrated in FIG. 7 is -0.45V, and the voltage
of'the common electrode line required for the pixel inthe zone
2 of the display panel is —0.45V, while the voltage of the
common electrode line required for the pixel in the zone 1 of
the display panel is —0.3V, then if a positive voltage of V1 and
a negative voltage of —V2 are output by the second gamma
circuit at a grayscale of GL, then it will be sufficient to output
an adjusted positive voltage of V1+0.15V and negative volt-
age of -V2+0.15V by the first gamma circuit.

[0064] With the method of driving a display device illus-
trated in FIG. 6, the flicker at the pixels in both the zone 1 and
the zone 2 of the display panel illustrated in FIG. 7 will be the
lowest, and at this time the flicker on the display panel will
further tend to be uniform.

[0065] More generally the ranges of values forr, s, k and 1
can vary when the display panel can be divided into at least
two zones other than the middle area of the display panel and
the peripheral area of the display panel, or the display panel is
divided into the zones not for the uniformity of flicker in the
middle area of the display panel and the peripheral area of the
display panel. Actually if the two zones are other than the
middle area of the display panel and the peripheral area of the
display panel, that is, the display panel can be divided into any
two zones for the uniformity of flicker in these two zones or
for the lowest flicker as described above in both of the two
zones, and thus a difference from the embodiment above lies
only in the division into the zones, then it will be sufficient to
select the gate lines satisfying 1=r+1=<N and N-szr+1, so
0=r=N-1 and s=N-r-1. Alike it will be sufficient to select the
data lines satistying 1<k+1=M and k+1=M-1, so 0=k=M-1
and 1=M-k-1. For r, s, k and 1 satisfying such ranges of
values and the correspondingly generated zone 1 and zone 2,
the data voltage values output by the corresponding data line
signal output circuits (e.g., gamma circuits) can be set accord-
ing to the optimum Vcom values corresponding to the respec-
tive zones for the purpose of the lowest flicker in the respec-
tive zones or the uniformity of flicker through the display
panel at the same common voltage Vcom applicable through
the display panel.

[0066] When the display panel can be divided into at least
two zones, for example, one of which is the middle area of the
display panel, and the other of which is the peripheral area of
the display panel, then the flicker at the respective pixels in the
display panel can lie in a tolerable range as long as a pixel in
the middle zone and a pixel in the peripheral area of the
display panel are provided respectively with their respective
optimum voltage Vcom values of the common electrode line
for the lowest flicker. At this time this condition can be
handled equivalently by applying the same common voltage
Vcom to the pixel in the middle zone and the pixel in the
peripheral area of the display panel and connecting the dif-
ferent data line signal output circuits respectively for the
pixels in the two zones to compensate the data signals output
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to the data lines to thereby cancel off the difference in opti-
mum Vcom value between the different zones, thus also
achieving an effect of the lowest flicker at the respective
pixels in the respective zones. Particularly, the drive circuit of
a display panel according to the embodiment of the invention
comprises two data line signal output circuits which a third
data line signal output circuit and a fourth data line signal
output circuit respectively, and as illustrated in FIG. 8, the
method of driving a display device according to the embodi-
ment of the invention comprises:

[0067] At step S801: control the third data line signal out-
put circuit to be connected with the (g+1)-th data line to the
(U-h-1)-th data line when any of the first gate line to the p-th
gate line is enabled or the (T-q)-th gate line to the T-th gate line
are enabled, where p is an integer larger than 0 and smaller
than or equal to T/2-1; q is an integer larger than or equal to
0 and smaller than or equal to T/2-1; T is the number of gate
lines in the display panel; g is an integer larger than O and
smaller than or equal to U/2-1; h is an integer larger than or
equal to 0 and smaller than or equal to U/2-1; and U is the
number of data lines in the display panel; and

[0068] At step S802: control the fourth data line signal
output circuit to be connected with the (g+1)-th data line to
the (U-h-1)-th data line when any of the (p+1)-th gate line to
the (T-g-1)-th gate line is enabled.

[0069] Steps S801 and S802 need not necessarily be per-
formed in a particular chronological sequence, in accordance
with some embodiments of the present invention.

[0070] Preferably the third data line signal output circuit is
a third gamma circuit, the fourth data line signal output circuit
is a fourth gamma circuit, and the select circuits each are a
controllable switch, e.g., a single-pole multiple-throw switch
or j Thin Film Transistors (TFTs). With the display panel is
driven by the method illustrated in FIG. 8, the zones of the
display panel are distributed as illustrated in FIG. 9, where a
data line connected with a pixel in the zone 1 is powered by
the third first gamma circuit when a gate line connected
therewith is enabled, and a data line connected with a pixel in
the zone 2 is powered by the fourth gamma circuit when a gate
line connected therewith is enabled.

[0071] With the method of driving a display device illus-
trated in FIG. 8, the flicker at the pixels in both the zone 1 and
the zone 2 of the display panel illustrated in FIG. 9 will be the
lowest, and at this time the flicker on the display panel will
further tend to be uniform.

[0072] Similarly, the ranges of values for p, q, g and h can
vary when the display panel can be divided into at least two
zones other than the middle area of the display panel and the
peripheral area of the display panel. If the two zones are other
than the middle area of the display panel and the peripheral
area of the display panel, then 1=p+1<T and T-q zp+1, so
O=p=<T-1 and q<T-p-1. Alike 1=g+1<U and g+1<U-h, so
0=g=<U-1 and h<U-g-1.

[0073] Inpractice, as to the number of panels into which the
display panel is divided, when there is only one common
electrode line in the display panel and the respective data lines
in the display panel are powered by the same data line signal
output circuit, the flicker at the respective pixels in the display
panel is observed, and a result of observation shows, for
example, significant differences in flicker at the pixels in the
three zones A, B, and C in the display panel, and at this time
the display panel can be divided into three panels, and the data
lines connected with the pixels in the three panels can be
powered respectively by three data line signal output circuits.
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[0074] Thus the display panel can be divided into at least
two zones without any limitation thereto, and if the display
panel can be divided into at least a number w of panels, where
w=3 and w is a positive integer, then the drive circuit of a
display panel according to the embodiment of the invention
comprises at least a number w of data line signal output
circuits. Each of the data lines can be selectively connected
one of the data line signal output circuits as needed. The
differences in optimum Vcom value between the different
zones can be compensated by the data voltages output by the
corresponding data line signal output circuits for the lowest
flicker in the respective different zones or for the uniformity
of flicker throughout the display panel at the same common
voltage Vcom applicable through the display panel.
[0075] Those skilled in the art can appreciate that the draw-
ings are merely schematic diagrams of preferred embodi-
ments of the invention and not all of the modules or flows in
the drawings are necessarily needed for the invention to be put
into practice.
[0076] Those skilled in the art can appreciate that the mod-
ules in the devices according to the embodiments can be
distributed in the devices of the embodiments as described in
the embodiments or located in one or more other devices than
the embodiments in question while being adapted corre-
spondingly. The modules in the foregoing embodiments can
be integrated into a module or further split into a plurality of
sub-modules.
[0077] The foregoing description of specific embodiments
of'the invention have been presented for purposes of illustra-
tion and description. The embodiments were chosen and
described in order to best explain the principles of the inven-
tion and its practical application.
[0078] However, the order presented herein will not intend
to indicate any precedence of one embodiment over the other.
[0079] Evidently those skilled in the art can make various
modifications and variations to the invention without depart-
ing from the essence and scope of the invention. Thus the
invention is also intended to encompass these modifications
and variations thereto so long as the modifications and varia-
tions come into the scope of the appended claims and their
equivalents.
What is claimed is:
1. A drive circuit of a display panel comprising a plurality
of pixels arranged in a matrix, j select circuits and j data line
signal output circuits, and j being an integer greater than or
equal to 2;
each data line on the display panel is connected with an
associated select circuit, different data lines on the dis-
play panel are connected with different select circuits,
and each of the select circuits is connected with the j data
line signal output circuits;
any one of the data line signal output circuits is configured,
when a pixel on the display panel is to be displayed, to
generate a voltage signal from a grayscale value to be
displayed at the pixel and to load the voltage signal onto
a data line connected with the pixel;

each of the select circuits is configured to control an asso-
ciated data line connected therewith to be connected
with one of the j data line signal output circuits and to
control the associated data line connected therewith to
be disconnected from the other ones of the j data line
signal output circuits; and

when a same grayscale is required, at least two of j positive

grayscale voltages output by the j data line signal output
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circuits are different, and negative grayscale voltages
output by data line signal output circuits outputting dif-
ferent positive grayscale voltages are also different.

2. The drive circuit of claim 1, wherein when the same
grayscale is required, for two of the j data line signal output
circuits, V1,,-V2_,=V1,_-V2, =Vcom,z-VCOM ;

V1., is a positive grayscale voltage output by a first one of
two data line signal output circuits; and V2, is a positive
grayscale voltage output by a second one of the two data
line signal output circuits;

V1,_is a negative grayscale voltage output by the first data
line signal output circuit; and V2, _ is a negative gray-
scale voltage output by the second data line signal output
circuit; and

Veom, ; is a voltage of a common electrode line required
for apixel connected with a data line powered by the first
data line signal output circuit; and Vcom, is a voltage of
a common electrode line required for a pixel connected
with a data line powered by the second data line signal
output circuit.

3. The drive circuit of claim 1, wherein the select circuits

are controllable switches.

4. The drive circuit of claim 1, wherein the data line signal
output circuits are gamma circuits.

5. A display panel, comprising the drive circuit of the
display panel according to claim 1.

6. The display panel of claim 5, wherein when the same
grayscale is required, for two of the j data line signal output
circuits, V1,,-V2_,=V1, -V2, =Vcom, z-Vcom,;

V1, is a positive grayscale voltage output by a first one of
the two data line signal output circuits; and V2, is a
positive grayscale voltage output by a second one of the
two data line signal output circuits;

V1,_is a negative grayscale voltage output by the first data
line signal output circuit; and V2,_ is a negative gray-
scale voltage output by the second data line signal output
circuit; and

Vcom,  is a voltage of a common electrode line required
for apixel connected with a data line powered by the first
data line signal output circuit; and Vcom, 5 is a voltage of
a common electrode line required for a pixel connected
with a data line powered by the second data line signal
output circuit.

7. The display panel of claim 5, wherein the select circuits

are controllable switches.

8. The display panel of claim 5, wherein the data line signal
output circuits are gamma circuits.

9. A display device, comprising the drive circuit of the
display panel according to claim 1.

10. The display device of claim 9, wherein when the same
grayscale is required, for two ones of the j data line signal
output circuits, V1,,-V2, =V1, -V2_=Vcom,z-Vcom,;

V1, isa positive grayscale voltage output by a first one of
the two data line signal output circuits; and V2, is a
positive grayscale voltage output by a second one of the
two data line signal output circuits;

V1,_is a negative grayscale voltage output by the first data
line signal output circuit; and V2, _ is a negative gray-
scale voltage output by the second data line signal output
circuit; and

Veom, ; is a voltage of a common electrode line required
for apixel connected with a data line powered by the first
data line signal output circuit; and Vcom, is a voltage of
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a common electrode line required for a pixel connected
with a data line powered by the second data line signal
output circuit.

11. The display device of claim 9, wherein the select cir-
cuits are controllable switches.

12. The display device of claim 9, wherein the data line
signal output circuits are gamma circuits.

13. A method of driving a display device comprising a
display panel and the drive circuit of the display panel accord-
ing to claim 1, the display panel in the display device com-
prising a plurality of gate lines and a plurality of rows of
pixels, and each of the gate lines being electrically connected
with one of the rows of pixels, the method comprising:

controlling one of the j data line signal output circuits to be

connected with a data line connected with one of the
pixels in the display panel when a gate line, which is
connected with the pixel, is enabled;

wherein a flicker at the pixel when the data line connected

with the pixel is powered by the one of the j data line
signal output circuits is lower than a flicker at the pixel
when the data line connected with the pixel is powered
by any other one of the j data line signal output circuits
when the gate line connected with the pixel is enabled;
and

providing a same common voltage on a common electrode

line connected with the respective pixels in the display
panel.
14. The method of claim 13, wherein j=2, and the j data line
signal output circuits comprise a first data line signal output
circuit and a second data line signal output circuit, further
comprising:
controlling the first data line signal output circuit to be
connected with the first data line to the k-th data line
through the select circuits and the first data line signal
output circuit to be connected with the (M-1)-th data
line to the M-th data line, wherein k is an integer greater
than 0 and smaller than or equal to M/2-1; 1 is an integer
greater than or equal to 0 and smaller than or equal to
M/2-1; and M is the number of data lines in the display
panel; and
controlling the second data line signal output circuit to be
connected with the (k+1)-th data line to the (M—-1-1)-th
data line when any of the (r+1)-th gate line to the (N-s—
1)-th gate line is enabled, r is an integer greater than 0
and smaller than or equal to N/2-1; s is an integer greater
than or equal to 0 and smaller than or equal to N/2-1; and
N is the number of gate lines in the display panel.

15. The method of claim 14, further comprising:

controlling the first data line signal output circuit to be
connected with the (k+1)-th data line to the (M-1-1)
data line when any of the first gate line to the r-th gate
line is enabled or when the (N-s)-th gate line to the N-th
gate line are enabled.

16. The method of claim 13, wherein j=2, and the j data line
signal output circuits comprise a third data line signal output
circuit and a fourth data line signal output circuit, further
comprising:

controlling the third data line signal output circuit to be

connected with the (g+1)-th data line to the (U-h-1)-th
data line when any of the first gate line to the p-th gate
line is enabled or the (T-q)-th gate line to the T-th gate
line are enabled, wherein p is an integer greater than 0
and smaller than or equal to T/2-1; q is an integer greater
than or equal to 0 and smaller than or equal to T/2-1; T
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is the number of gate lines in the display panel; g is an
integer greater than 0 and smaller than or equal to U/2-1;
h is an integer greater than or equal to 0 and smaller than
or equal to U/2-1; and U is the number of data lines in
the display panel; and

controlling the fourth data line signal output circuit to be
connected with the (g+1)-th data line to the (U-h-1)-th
data line when any of the (p+1)-th gate line to the (T-q—
1)-th gate line is enabled.

17. The method of claim 13, wherein when the same gray-
scale is required, for two of the j data line signal output
circuits, V1,,-V2_,=V1,_-V2, =Vcom,z-VCOM ;

V1,, is a positive grayscale voltage output by a first one of
the two data line signal output circuits; and V2, is a
positive grayscale voltage output by a second one of the
two data line signal output circuits;

V1,_is a negative grayscale voltage output by the first data
line signal output circuit; and V2,_ is a negative gray-
scale voltage output by the second data line signal output
circuit; and

Veom, ; is a voltage of a common electrode line required
for apixel connected with a data line powered by the first
data line signal output circuit; and Vcom, 5 is a voltage of
a common electrode line required for a pixel connected
with a data line powered by the second data line signal
output circuit.

18. The method of claim 13, wherein the select circuits are

controllable switches.

19. The method of claim 13, wherein the data line signal
output circuits are gamma circuits.

#* #* #* #* #*
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