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IN A DURATION T1 OF THE HIGH POTENTIAL SIGNALS, THE SCAN ~8310
DRIVER 400 SUPPLYING HIGH POTENTIAL SIGNALS GH FOR FOUR  {.-s331
SCAN LINES 100 SIMULTANEOUSLY, AND THE DATA DRIVER 500
SUPPLYING DATA STGNALS DT FOR THE M DATA LINES 200
SIMULTANEOUSLY
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IN A DURATION T21 OF FIRST LOW POTENTIAL SIGNALS, THE SCAN {.." 8320
DRIVER 400 SUPPLYING LOW POTENTIAL SIGNALS GL1, L2, GL3
AND GLA FOR FOUR SCAN LINES 100 STMULTANEOUSLY, AND THE
DATA DRIVER 500 SUPPLYING COMMCN VOLTAGE SIGNALS Veom
FOR M DATA LINES 200 SIMULTANEOUSLY
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VIN A DURATION T22 OF SECOND LOW POTENTIAL SIGNALS, THE SCAN ¢ wﬁ"iggsg{}
DRIVER 400 SUPPLYING LOW POTENTIAL SIGNALS HAVING THE
LOWEST VOLTAGE FUR THESE FOUR SCAN LINES 100
i OIMULTANEQUSLY, AND THE DATA DRIVER 500 SUPPLYING COMMON
VOLTAGE SIGNALS VCOM PFOR THE M DATA LINES 200 SIMULTANEQUSLY
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LIQUID CRYSTAL PANEL AND DISPLAY
DRIVING METHOD THEREOF

TECHNICAL FIELD

[0001] The present disclosure relates to a liquid crystal
display technical field, and particularly, to a liquid crystal
panel and a display driving method thereof.

BACKGROUND ART

[0002] With the development of photoelectric and semi-
conductor technology, a flat panel display has also been
developed rapidly, and among various flat panel displays, a
liquid crystal display (LCD) has been applied to various
aspects of production and life for its many advantages, such
as high space utilization efficiency, low power consumption,
zero radiation and low electromagnetic interference.
[0003] A liquid crystal display generally includes a liquid
crystal panel and a backlight module oppositely disposed,
wherein since the liquid crystal panel cannot emit light, the
backlight module is required to provide uniform display
light for the liquid crystal panel so that the liquid crystal
panel displays an image. The display modes of the current
common liquid crystal panels mainly include a TN (Twisted
Nematic) mode, a VA (Vertically Aligned) mode, an IPS
(In-Plane Switching) mode and so on.

[0004] Wherein the VA display mode indicates a display
mode in which liquid crystal molecules and a substrate are
vertically aligned. The liquid crystal panel of the VA display
mode has image display advantages with a high contrast and
a high penetration rate, but an visual angle is poor. In order
to improve the visual angle, in a liquid crystal panel of the
VA display mode, long axes of liquid crystal molecules
within pixels are vertical to a filter in a power-off state, each
of pixels are divided into a plurality of domains (multi
domain), liquid crystal molecules within each domain
deflect toward respective directions in a power-on state, by
this means, orientations of the liquid crystal molecules in the
same pixel are divided into a plurality of directions to
accordingly compensate visual angles of respective angles,
thereby implementing uniform display in respective visual
angle directions to effectively improve visual angle charac-
teristics in a gray scale display state of different observing
angles.

[0005] Eight domain partition is a commonly used parti-
tion of pixel domains, but since the larger number of thin
film transistors and responded capacitances are adopted in a
pixel of eight domains, an aperture ratio of the pixel may be
seriously affected, and in order to compensate color cast of
large visual angles, light intensities of some certain domains
are reduced during the driving of the eight domain pixel
structure, which both lead to reduction in the penetration rate
of the liquid crystal panel.

SUMMARY

[0006] In order to solve the above problem in the prior art,
the present disclosure aims to provide a liquid crystal panel
and a display driving method thereof which implements
compensation for a color cast in display of large visual
angles on the premise of including a four domain pixel
structure.

[0007] According to one embodiment of the present dis-
closure, a liquid crystal panel is provided, which includes N
scan lines, M data lines and NxM pixels arranged in an
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array, and N and M are both positive integers; the scan lines
extend in a row direction, the data lines extend in a column
direction, the scan lines and the data lines cross each other
and insulate from each other, the pixel is disposed at a cross
of a corresponding one of the scan lines and a corresponding
one of the data lines, and the pixel is connected to the
corresponding one of the scan lines and the corresponding
one of the data lines, respectively; when the liquid crystal
panel is driven to display, n scan lines that are adjacent to
each other receive high potential signals simultaneously, and
the M data lines receive data signals simultaneously in a
duration of the high potential signals; the n scan lines receive
low potential signals simultaneously in a duration of first
low potential signals after the duration of the high potential
signals, and receive low potential signals having the lowest
voltage simultaneously in a duration of second low potential
signals after the duration of the first low potential signals,
and the M data lines receive common voltage signals
simultaneously in the duration of the first low potential
signals and the duration of the second low potential signals;
wherein 2<n=<N, and n is a positive integer.

[0008] According to one embodiment of the present dis-
closure, alternatively, at least one of the n scan lines receives
the low potential signals having the lowest voltage in the
duration of the first low potential signals, and voltages of the
low potential signals received by the rest of the n scan lines
are all greater than the lowest voltage.

[0009] According to one embodiment of the present dis-
closure, alternatively, the scan lines which receive low
potential signals having the lowest voltages are not adjacent
to each other.

[0010] According to one embodiment of the present dis-
closure, alternatively, voltages of the low potential signals
received by the rest of the n scan lines are different from one
another.

[0011] According to one embodiment of the present dis-
closure, alternatively, N is an integral multiple of n.
[0012] According to another embodiment of the present
disclosure, a display driving method of a liquid crystal panel
1s further provided, and the liquid crystal panel includes: N
scan lines, M data lines and NxM pixels arranged in an
array, and N and M are both positive integers, wherein the
display driving method includes: supplying high potential
signals for n scan lines that are adjacent to each other
simultaneously, and supplying data signals for the M data
lines simultaneously in a duration of the high potential
signals; wherein 2=n=N, and n is a positive integer; supply-
ing low potential signals for the n scan lines simultaneously
in a duration of first low potential signals after the duration
of the high potential signals, and supplying common voltage
signals for the M data lines simultaneously in the duration of
the first low potential signals; and supplying low potential
signals having the lowest voltage for the n scan lines
simultaneously in a duration of second low potential signals
after the duration of the first low potential signals, and
supplying common voltage signals for the M data lines
simultaneously in the duration of the second low potential
signals.

[0013] According to another embodiment of the present
disclosure, alternatively, at least one of the n scan lines
receives the low potential signal having the lowest voltage
in the duration of the first low potential signals, and voltages
of the low potential signals received by the rest of the n scan
lines are all greater than the lowest voltage.



US 2019/0005912 A1

[0014] According to another embodiment of the present
disclosure, alternatively, the scan lines which receive low
potential signals having the lowest voltages are not adjacent
to each other.

[0015] According to another embodiment of the present
disclosure, alternatively, voltages of the low potential sig-
nals received by the rest of the n scan lines are different from
one another.

[0016] According to another embodiment of the present
disclosure, alternatively, N is an integral multiple of n.
[0017] The liquid erystal panel having a VA display mode
of the present disclosure implements compensation for a
color cast in display of large visual angles by regulating
pixel voltages of pixels to affect deflection angles of liquid
crystal molecules within pixels, on the premise of including
a four domain pixel structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and other aspects, features and advantages of
the present disclosure will become apparent from the fol-
lowing description of the embodiments, taken in conjunction
with the accompanying drawings in which:

[0019] FIG. 1 is a structural diagram of a liquid crystal
panel according to embodiments of the present disclosure;
[0020] FIG. 2 is a sequential diagram of respective signals
when a liquid crystal panel is driven to display according to
embodiments of the present disclosure; and

[0021] FIG. 3 is a flow diagram of a display driving
method of a liquid crystal panel according to embodiments
of the present disclosure.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0022] Embodiments of the present disclosure will be
described in detail below by referring to the accompany
drawings. However, the present disclosure can be imple-
mented in numerous different forms, and the present disclo-
sure should not be explained to be limited hereto. Instead,
these embodiments are provided for explaining the principle
and actual application of the present disclosure, thus other
skilled in the art can understand various embodiments and
amendments which are suitable for specific intended appli-
cations of the present disclosure.

[0023] In the drawings, in order for clarify, thicknesses of
layers and regions are exaggerated. The same reference
numeral in the drawings and the description always indicates
the same element.

[0024] FIG. 1 is a structural diagram of a liquid crystal
panel according to embodiments of the present disclosure.
[0025] Referring to FIG. 1, a liquid crystal panel accord-
ing to embodiments of the present disclosure includes: N
scan lines 100, M data lines 200, NxM pixels 300 arranged
in array, a scan driver 400 and a data driver 500. It should
be understood that the liquid crystal panel according to
embodiments of the present disclosure may further include
necessary components, such as a sequential controller, and
so on. In addition, it needs to be explained that the liquid
crystal panel according to embodiments of the present
disclosure has a VA display mode, and the pixel structure is
designed to be a four domain pixel structure.

[0026] Specifically, each scan line 100 extends along a
row direction, and the N scan lines 100 are arranged along
a column direction, wherein respective scan lines 100 are

Jan. 3, 2019

mutually parallel to each other. Each data line 200 extends
along a column direction, and the M data lines 200 are
arranged along a row direction, wherein respective data lines
200 are mutually parallel to each other. As such, from a
spatial point of view, scan lines 100 and data lines 200 cross
each other and electrically insulate from each other to form
NxM interleavings.

[0027] Each pixel 300 is disposed at a corresponding
interleaving, and each pixel 300 is connected to the corre-
sponding scan line 100 and the corresponding data line 200.
As one embodiment of the present disclosure, the pixel 300
includes a thin film transistor 310 and a liquid crystal cell
320, a gate electrode of the thin film transistor 310 is
connected to the corresponding one of the scan lines 100, a
source electrode of the thin film transistor 310 is connected
to the corresponding one of the data lines 200, a drain
electrode of the thin film transistor 310 is connected to one
end of the liquid crystal cell 320 and the other end of the
liquid crystal cell 320 is connected to a common voltage line
to receive a common voltage signal. Wherein the liquid
crystal cell 320 is generally constructed by a liquid crystal
capacitor (not shown) and a storage capacitor (not shown) in
parallel, but the present disclosure is not limited thereto.
[0028] When the liquid crystal panel according to the
embodiments of the present disclosure is driven to display,
n scan lines 100 that are adjacent to each other receive high
potential signals (or gate on signals) supplied by the scan
driver 400 simultaneously to turn on the thin film transistor
310, and the M data lines 200 receive data signals supplied
by the data driver 500 simultaneously in a duration of the
high potential signals, the data signals being supplied to the
liquid crystal cell 320 through the conducted thin film
transistor 310; wherein a differential value between the data
signal and the common voltage signal is a pixel voltage
signal of the liquid crystal cell 320.

[0029] The n scan lines 100 receive low potential signals
supplied by the scan driver 400 simultaneously in a duration
of first low potential signals after the duration of the high
potential signals, the n scan lines 100 receive low potential
signals having the lowest voltage supplied by the scan driver
400 simultaneously in a duration of second low potential
signals after the duration of the first low potential signals,
and the M data lines 200 receive common voltage signals
supplied by the data driver 500 simultaneously in the
duration of the first low potential signals and the duration of
the second low potential signals. Here, 2=n=<N, and n is a
positive integer.

[0030] Below, an example that n is 4 is taken to more
particularly describe the display driving process of the liquid
crystal panel according to the embodiments of the present
disclosure.

[0031] FIG. 2is a sequential diagram of respective signals
when a liquid crystal panel is driven to display according to
embodiments of the present disclosure. In FIG. 2, a sequen-
tial diagram for a data signal and four scan signals received
by four of the scan lines 100 that are adjacent to each other
is shown. It needs to be explained that each scan signal is
alternatively formed by a high potential signal and a low
potential signal.

[0032] By referring to FIGS. 1 and 2 together, first, these
four of the scan lines 100 receive high potential signals (or
gate on signals) GH supplied by the scan driver 400 simul-
taneously in a duration T1 of the high potential signals (or
gate on signals) to turn on the thin film transistor 310, and
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the M data lines 200 receive data signals DT supplied by the
data driver 500 simultaneously in the duration T1 of the high
potential signals, the data signals DT being supplied to the
liquid crystal cell 320 through the conducted thin film
transistor 310; wherein a differential value between the data
signal DT and a common voltage signal Vcom is a pixel
voltage signal of the liquid crystal cell 320.

[0033] Next, these four of the scan lines 100 receive low
potential signals GL1, GL2, GL3 and GL.4 supplied by the
scan driver 400 simultaneously in a duration T21 of the first
low potential signals after the duration T1 of the high
potential signals, and the M data lines 200 receive the
common voltage signal Vcom supplied by the data driver
500 simultaneously in the duration T21 of the first low
potential signals.

[0034] At least one of the low potential signals GL1, GL.2,
GL3 and GL 4 is a low potential signal (or a gate off signal)
having the lowest voltage, here the low potential signal
having the lowest voltage can turn off the thin film transis-
tors 310 totally. Here, the low potential signal GL.1 is
disposed to be a low potential signal having the lowest
voltage, while the voltages of the low potential signals GL.2,
GL3 and GIL4 are all greater than the lowest voltage.
[0035] As such, the thin film transistors 310 which receive
the low potential signals having the lowest voltage are
turned off totally in the duration T21 of the first low potential
signals. The thin film transistors 310 which receive the low
potential signals GL2, GL3 and GL4 is not turned off totally
in the duration T21 of the first low potential signals, so that
electric leakage phenomenon will occur to these thin film
transistors 310, which causes pixel voltages in the liquid
crystal cells 320 connected to these thin film transistors 310
to be lower than the pixel voltages in the liquid crystal cells
320 connected to these thin film transistors 310 which are
turned off totally, thereby further affecting deflection angles
of liquid crystal molecules in respective liquid crystal cells
320 and thus implementing compensation for a color cast of
large visual angles.

[0036] Further, in the present embodiment, voltages of
low potential signals GL2, GL3 and GL4 are different, as
such, in pixels connected to these four scan lines 100,
intensities of light among pixels of respective rows have
differences, such that deviations in intensities of light of the
pixels in adjacent rows are improved as a whole, thereby
further improving compensation for a color cast in display of
large visual angles of the liquid crystal panel according to
the embodiments of the present disclosure.

[0037] Furthermore, the number N of scan lines 100 of the
liquid crystal panel of the embodiments of the present
disclosure is disposed to be an integer multiple of 4, that is,
N is disposed to be an integer multiple of n, thereby
implementing partition processing of a liquid crystal panel.
[0038] In addition, as another embodiment of the present
disclosure, low potential signals GL1 and GL3 may be
disposed to be low potential signals having the lowest
voltage, while the voltages of low potential signals GL.2 and
GL3 are greater than the lowest voltage, as such, the scan
lines which receive low potential signals GL2 and GL.4 are
respectively disposed below the scan lines 100 which
receive low potential signals GL1 and GL3, so that the scan
lines 100 which receive low potential signals GL1 and GL3
are not adjacent, so as to improve deviations in intensities of
light of the pixels in adjacent rows, and to better implement
compensation for a color cast in display of large visual
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angles of the liquid crystal panel according to the embodi-
ments of the present disclosure.

[0039] Finally, these four of the scan lines 100 receive low
potential signals having the lowest voltage supplied by the
scan driver 400, namely, a low potential signal GL.1, simul-
taneously in a duration T22 of second low potential signals
after the duration T21 of the first low potential signals, and
the M data lines 200 receive the common voltage signal
Vcom supplied by the data driver 500 simultaneously in the
duration T22 of the second low potential signals.

[0040] In this way, the display driving of a frame of the
liquid crystal panel according to the embodiments of the
present disclosure is accomplished. Below a display driving
method of the liquid crystal panel according to the embodi-
ments of the present disclosure is explained.

[0041] FIG. 3 is a flow diagram of a display driving
method of a liquid crystal panel according to embodiments
of the present disclosure.

[0042] Referring to FIG. 1 to FIG. 3 together, a display
driving method of the liquid crystal panel according to
embodiments of the present disclosure includes:

[0043] Step S310: the scan driver 400 supplies high poten-
tial signals GH for four scan lines 100 simultaneously in a
duration T1 of the high potential signals to turn on the thin
film transistor 310, and the data driver 500 supplies data
signals DT for M data lines 200 simultaneously in the
duration T1 of the high potential signals, the data signals DT
being supplied to the liquid crystal cell 320 through the
conducted thin film transistor 310.

[0044] Step S320: the scan driver 400 supplies low poten-
tial signals GL1, GL2, GL3 and GL4 for four scan lines 100
simultaneously in a duration T21 of first low potential
signals after the duration T1 of the high potential signals,
and the data driver 500 supplies common voltage signals
Veom for the M data lines 200 simultaneously in the
duration T21 of the first low potential signals.

[0045] Step S330: the scan driver 400 supplies low poten-
tial signals having the lowest voltage for these four scan
lines 100, namely, a low potential signal GL1, simultane-
ously in a duration T22 of second low potential signals after
the duration T21 of the first low potential signals, and the
data driver 500 supplies common voltage signals Vcom for
the M data lines 200 simultaneously in the duration T22 of
the second low potential signals.

[0046] To sum up, the liquid crystal panel having a VA
display mode according to the embodiments of the present
disclosure implements compensation for a color cast in
display of large visual angles by regulating pixel voltages of
pixels to affect deflection angles of liquid crystal molecules
within pixels, on the premise of including a four domain
pixel structure.

[0047] Although the present disclosure has been described
with reference to the special exemplary embodiments, those
skilled in the art will understand: various changes in form
and details may be made therein without departing from the
spirit and scope of the disclosure as defined by the appended
claims and its equivalents.

1. A liquid crystal panel comprising N scan lines, M data
lines and NxM pixels arranged in an array, N and M being
both positive integers;

the scan lines extending in a row direction, the data lines

extending in a column direction, the scan lines and the
data lines crossing each other and insulating from each
other, the pixels each being disposed at a cross of
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corresponding one of the scan lines and corresponding
one of the data lines and being connected to the
corresponding one of the scan lines and the correspond-
ing one the data lines, respectively,

wherein when the liquid crystal panel is driven to display,

n scan lines that are adjacent to each other receive high
potential signals simultaneously, and the M data lines
receive data signals simultaneously in a duration of the
high potential signals; and the n scan lines receive low
potential signals simultaneously in a duration of first
low potential signals after the duration of the high
potential signals, and receive low potential signals
having the lowest voltage simultaneously in a duration
of second low potential signals after the duration of the
first low potential signals, and the M data lines receive
common voltage signals simultaneously in the duration
of the first low potential signals and the duration of the
second low potential signals; wherein 2<n=<N, and n is
a positive integer.

2. The liquid crystal panel of claim 1, wherein at least one
of the n scan lines receives the low potential signals having
the lowest voltage in the duration of the first low potential
signals, and voltages of the low potential signals received by
the rest of the n scan lines are all greater than the lowest
voltage.

3. The liquid crystal panel of claim 2, wherein the scan
lines which receive low potential signals having the lowest
voltage are not adjacent to each other.

4. The liquid crystal panel of claim 2, wherein voltages of
the low potential signals received by the rest of the n scan
lines are different from one another.

5. The liquid crystal panel of claim 3, wherein voltages of
the low potential signals received by the rest of the n scan
lines are different from one another.

6. The liquid crystal panel of claim 1, wherein N is an
integer multiple of n.

7. A display driving method of a liquid crystal panel
comprising N scan lines, M data lines and NxM pixels
arranged in an array, and N and M being both positive
integers, the display driving method comprising:
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supplying high potential signals for n scan lines that are
adjacent to each other simultaneously, and supplying
data signals for M data lines simultaneously in a
duration of the high potential signals; wherein 2<n<N,
and n is a positive integer;

supplving low potential signals for the n scan lines
simultaneously in a duration of first low potential
signals after the duration of the high potential signals,
and supplying common voltage signals for the M data
lines simultaneously in the duration of the first low
potential signals; and

supplying low potential signals having the lowest voltage
for the n scan lines simultaneously in a duration of
second low potential signals after the duration of the
first low potential signals, and supplying common
voltage signals for M data lines simultaneously in the
duration of the second low potential signals.

8. The display driving method of the liquid crystal panel
of claim 7, wherein at least one of the n scan lines receives
a low potential signal having the lowest voltage in the
duration of the first low potential signals, and voltages of the
low potential signals received by the rest of the n scan lines
are all greater than the lowest voltage.

9. The display driving method of the liquid crystal panel
of claim 7, wherein the scan lines which receive low
potential signals having the lowest voltages are not adjacent
to each other.

10. The display driving method of the liquid crystal panel
of claim 8, wherein voltages of the low potential signals
received by the rest of the n scan lines are different from one
another.

11. The display driving method of the liquid crystal panel
of claim 9, wherein voltages of the low potential signals
received by the rest of the n scan lines are different from one
another.

12. The display driving method of liquid crystal panel of
claim 7, wherein N is an integer multiple of n.
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