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(7) ABSTRACT

A liquid crystal panel includes a plurality of thin film transis-
tors (TFTs), scan lines, data lines, a scan driving chip, and a
data driving chip. The scan driving chip includes a compen-
sation driving unit coupled to the scan lines. The compensa-
tion driving unit drives the TFTs corresponding to a next-row
of scan line to turn on when the scan driving chip drives the
TFTs corresponding to a current-row of scan line to turn on or
after the scan driving chip drives the TFTs corresponding to
the current-row of scan line to turn on. The compensation
driving unit drives the TFTs corresponding to the next-row of
scan line to tumn off when the TFTs corresponding to the
current-row of scan line receive a data signal of the data
driving chip or before the TFTs corresponding to the current-
row of scan line receive the data signal of the data driving
chip.
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LC PANEL HAVING SWITCH UNIT, AND LCD
DEVICE HAVING SWITCH UNIT

This application is a national stage application of PCT
application PCT/CN2013/079202 filed on Jul. 11, 2013,
which is based on and claims priority to Chinese patent appli-
cation 201310286902.1 filed on Jul. 9, 2013 in China. The
entirety of each of the above-mentioned applications is
hereby incorporated by reference herein in its entirety.

TECHNICAL FIELD

The present disclosure relates to the field of liquid crystal
displays (LCDs), and more particularly to a liquid crystal
(LC) panel, an LCD device, and a method for driving the LC
panel.

BACKGROUND

A liquid crystal display (LCD) device includes a liquid
crystal (L.C) panel, and a backlight unit that provides a light
source for the LC panel. The LC panel includes a plurality of
thin film transistors (TFTs), scan lines, and data lines. The
data lines and the scan lines crisscross with each other. Each
of the scan lines controls gate electrodes of one row of TFTs,
each of the data lines is connected with source electrodes of
onecolumn of TFTs, and a drain electrode of each of the TFTs
is connected with one pixel electrode to form a pixel capaci-
tor. The pixel capacitor includes the pixel electrode and a
common electrode, which are opposite to each other. The
pixel electrode is connected with the drain electrode of each
of the TFTs, and a constant voltage signal is generally sent to
the common electrode. LC molecules are filled between the
pixel electrode and the common electrode, and a voltage
difference between the pixel electrode and the common elec-
trode may be controlled by adjusting an output voltage of the
data line, thus deflection angle of the LC molecules can be
adjusted, which controls luminous flux.

In order to avoid irreversible damage of the LC molecules
by a constant electric field, apolarity inversion method is used
for driving the L.C panel, namely voltage inversion of the data
lines 1s controlled, and the voltage difference between the
pixel electrode and the common electrode is constant. Even
though direction of the LC molecules changes with an inver-
sion of the electric field, deflection angle of the LC molecules
keeps constant, thus, display effect of the LC panel is not
affected. The polarity inversion method includes a row inver-
sion, a column inversion, and a dot inversion. Display effect
of the LC panel is best when the dot inversion is used for
driving the LC panel. However, LC pixel voltage of the LC
panel driven by the dot inversion method continually changes
between a positive pixel voltage and a negative pixel voltage,
thus, power loss of the dot inversion method is great. Addi-
tionally, the data lines and the pixel capacitors have great
capacitance, thus, power loss of the data driving circuit is
mainly in an entire driving circuit. Therefore, how to reduce
dynamic power loss of the data driving circuit is an important
concern.

SUMMARY

In view of the above-described problems, the aim of the
present disclosure is to provide a liquid crystal (LC) panel, a
liquid crystal display (LCD) device, and a method for driving
the LC panel capable of reducing power loss, where the LC
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2

panel is driven by using a dot inversion method, and the LCD
device comprises the LC panel driven by using the dot inver-
sion method.

The aim of the present disclosure is achieved by the fol-
lowing methods.

An LC panel comprises a plurality of thin film transistors
(TFTs), scan lines, data lines, a scan driving chip that drives
the scan lines, and a data driving chip that drives the data
lines. The data lines and the scan lines crisscross with each
other. Gate electrodes of each row of TF Ts are connected with
one scan line, source electrodes of each column of TFTs are
connected with one data line, and a drain electrode of each of
the TFTs is connected with a pixel electrode. The scan driving
chip comprises a compensation driving unit coupled to the
scan lines.

The compensation driving unit drives the TFTs corre-
sponding to a next-row of scan line to turn on when the scan
driving chip drives the TFTs corresponding to a current-row
of scan line to turn on or after the scan driving chip drives the
TFTs corresponding to the current-row of scan line to turn on.
The compensation driving unit drives the TFTs correspond-
ing to the next-row of scan line to turn off when the TFTs
corresponding to the current-row of scan line receive a data
signal of the data driving chip or before the TFTs correspond-
ing to the current-row of scan line receive the data signal of
the data driving chip. After the current-row of scan line has
been driven, the scan driving chip drives the TFTs corre-
sponding to the next-row of scan line to turn on, which is kept
for one scanning interval, and then the TFTs corresponding to
the next-row of scan line turn off. Time of driving each of the
scan lines is one scanning interval in one frame picture of the
LC panel.

Furthermore, the LC panel further comprises a first switch
unit, and a control end of the first switch unit is coupled to a
first driving unit. The first switch unit is connected between
adjacent data lines. The first driving unit drives the first switch
unit to turn on when the scan driving chip drives the TFTs
corresponding to the current-row of scan line to turn on or
after the scan driving chip drives the TFTs corresponding to
the current-row of scan line to turn on. The first driving unit
drives the first switch unit to turn off when the TFTs corre-
sponding to the current-row of scan line receive the data
signal of the data driving chip or before the TFTs correspond-
ing to the current-row of scan line receive the data signal of
the data driving chip. The present disclosure uses the first
switch unit. When the first switch unit turns on, two adjacent
data lines are electrically connected with each other, thus, the
charge of the pixel capacitors corresponding to the TFTs
connected with the same row of scan line also can be shared
with each other. Namely, the charge of any one of the pixel
capacitors corresponding to the current-row of scan line not
only shares with the charge of the pixel capacitor correspond-
ing to the same column of data line, but also shares with the
charge of the pixel capacitor corresponding to the same row of
scan line. Thus, the pixel capacitor may be loaded more
charges in the same time, namely few charges are loaded to
the original positive capacitor by the data driving chip to
transform a positive capacitor to a negative capacitor, thereby
reducing power loss of the data driving circuit.

Furthermore, the first switch unit is connected between
each of the data lines and one of the adjacent data lines. A
number of the data line are supposed to be N, if the first switch
unit is connected between any two adjacent data lines, N-1
first switch units are needed. However, in the present disclo-
sure, the number of the first switch unit may be a half of N-1.
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The first switch unit and the first driving unit themselves need
to loss power, thus, the present disclosure reduces cost and
energy consumption.

Furthermore, a second switch unit is connected between
each of the data lines and the data driving chip, and a control
end of the second switch unit is coupled to a second driving
unit. The second driving unit drives the second switch unit to
turn on after a preset delay time when the scan driving chip
drives the TFTs corresponding to the current-row of scan line
to turn on or after the scan driving chip drives the TFTs
corresponding to the current-row of scan line to turn on. The
next-row of scan line drives the corresponding TFTs to turn
off when the preset delay time ends or before the preset delay
time ends. The second switch unit is used for controlling the
output of the data signal without changing the original data
driving chip of the present disclosure, which is easy to adjust
time of sharing charges between the pixel electrodes, thereby
increasing reusability of the circuit.

The present disclosure provides a method for driving the
LC panel, where the LC panel comprises a plurality of the
TFTs, the scan lines, the data lines, the scan driving chip that
drives the scan lines, and the data driving chip that drives the
data lines. The data lines and the scan lines crisscross with
each other. Gate electrode of each row of TFTs are connected
with one scan line, source electrodes of each column of TFTs
are connected with one data line, and the drain electrode of
each of the TFTs is connected with the pixel electrode. The
method for driving the LC panel comprises:

step A: controlling the scan driving chip to drive the TFTs
corresponding to the current-row of scan line to turn on;

step B: controlling the scan driving chip to drive the TFTs
corresponding to the next-row of scan line to turn on; and

step C: determining whether the TFTs corresponding to the
current-row of scan line receive the data signal, and driving
the TFTs corresponding to the next-row of scan line to turn off
when the TFTs corresponding to the current-row of scan line
receive the data signal of the data driving chip or before the
TFTs corresponding to the current-row of scan line receive
the data signal of the data driving chip.

Furthermore, the first switch unit is connected between
adjacent data lines. The step B further comprises: controlling
the first switch unit to turn on. The step C further comprises:
determining whether the TFTs corresponding to the current-
row of scan line receive the data signal of the data driving
chip, and controlling the first switch unit to turn off when the
TFTs corresponding to the current-row of scan line receive
the data signal or before the TFTs corresponding to the cur-
rent-row of scan line receive the data signal of the data driving
chip. The present disclosure uses the first switch unit. When
the first switch unit turns on, two adjacent data lines are
electrically connected with each other, thus, the charge of the
pixel capacitors corresponding to the TFTs connected with
the same row of scan line also can be shared with each other.
Namely, the charge of any one of the pixel capacitor corre-
sponding to the current-row of scan line not only shares with
the charge of the pixel capacitor corresponding to the same
column of data line, but also shares with the charge of the
pixel capacitor corresponding to the same row of scan line.
Thus, the pixel capacitor may be loaded more charges in the
same time, namely few charges are loaded to the original
positive capacitor by the data driving chip to transform a
positive capacitor to a negative capacitor, thereby reducing
power loss of the data driving circuit.

Furthermore, the step B further comprises: controlling the
first switch unit to turn on, and controlling the scan driving
chip to drive the TFTs corresponding to the next-row of scan
line to turn on after the first switch unit turns off. Charges of
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the pixel capacitors corresponding to the same row of scan
line are shared with each other, then charges of the pixel
capacitors corresponding to the same column of data line are
shared with each other.

Furthermore, the step B further comprises: controlling the
scan driving chip to drive the TFTs corresponding to the
next-row of scan line to turn on, and controlling the first
switch unit to turn on after the scan driving chip drives the
TFTs corresponding to the next-row of scan line to turn on.
Charges of the pixel capacitors corresponding to the same
column data line are shared with each other, then charges of
the pixel capacitors corresponding to the same row of scan
line are shared with each other. Or, the step B further com-
prises: controlling the scan driving chip to drive the TFTs
corresponding to the next-row of scan line to turn on, and
simultaneously controlling the first switch unit to turn on.
Charges of the pixel capacitors corresponding to the same
column data line are shared with each other, at same time,
charges of the pixel capacitors corresponding to the same row
of scan line are shared with each other. Each of the pixel
capacitors obtains charge from two groups of pixel capaci-
tors, thereby obtaining more charges in the same time and
increasing charge speed.

Furthermore, wherein a second switch unit is connected
between each of the data lines and the data driving chip. The
method further comprises a step Al before the step A com-
prising: controlling the second switch unit to turn off. The
step C comprises: controlling the second switch unit to turn
on after the preset delay time, and determining whether the
TFTs corresponding to the current-row of scan line receive
the data signal of the data driving chip. The second switch unit
is used for controlling the output of the data signal without
changing the original data driving chip of the present disclo-
sure, which is easy to adjust time of sharing charges between
the pixel electrodes, thereby increasing reusability of the
circuit.

The LC panel comprises the scan lines, the data lines, the
scan driving chip that drives the scan lines, and the data
driving chip that drives the data lines. The data lines and the
scan lines crisscross with each other. The scan driving chip
comprises the compensation driving unit coupled to the scan
lines. Time of driving each of the scan lines is one scanning
interval in one frame picture of the LC panel. The compen-
sation driving unit outputs a first driving signal and a second
driving signal in one scanning interval of each of the scan
lines. The first driving signal and the second driving signal
drive the TFTs to turn on. The compensation driving umt
outputs the first driving signal of the next-row of scan line
when the compensation driving unit outputs the second driv-
ing signal of the current-row of scan line or after the compen-
sation driving unit outputs the second driving signal of the
current-row of scan line. And the compensation driving unit
terminates output of the first driving signal of the next-row of
scan line when the TFTs corresponding to the current-row of
scan line receive the data signal of the data driving chip or
before the TFTs corresponding to the current-row of scan line
receive the data signal of the data driving chip. When output
of the second driving signal of the current-row of scan line is
terminated, the compensation driving unit outputs the second
driving signal of the next-row of scan line.

The scan driving chip is configured with the compensation
driving unit of the present disclosure. The compensation driv-
ing unit drives the TFTs corresponding to the next-row of
scan line (the TF T's corresponding to the next-row of scan line
is regarded as a second TFT) to turn on (namely the first
driving signal of the next-row of scan line is output) when the
scan driving chip drives the TFTs corresponding to the cur-
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rent-row of scan line (the TFTs corresponding to the current-
row of scan line is regarded as a first TFT) to turn on or after
the scan driving chip drives the TFTs corresponding to the
current-row of scan line to turn on. At this time, the first TFT
and the second TFT are on, a first pixel capacitor is formed
between the pixel electrode connected with the first TFT and
the common electrode (the first pixel capacitor is supposed as
a positive capacitor), and a second pixel capacitor is formed
between the pixel electrode connected with the second TET
and the common electrode (the second pixel capacitor is
supposed as a negative capacitor). The positive capacitor is
electrically connected with the negative capacitor through a
same data line, and charge of the positive capacitorand charge
of the negative capacitor are shared with each other, which
lowers voltage of the positive capacitor and increases voltage
of the negative capacitor. When the second TFT turns off
(namely output of the first driving signal of the next-row of
scan line is terminated), the data signal of the data driving
chip is sent to the positive electrode through the first TFT.
According to characteristics of the dot inversion, original
positive capacitor needs to be transformed to the negative
capacitor, the voltage of the original positive capacitor
reduces because of sharing the charge, thus, the data driving
chip only needs to load few charges to transform the original
positive capacitor to the negative capacitor, thereby reducing
power loss of the data driving circuit. Additionally, scan time
of each of the scan lines is short in one frame picture, and the
data signal is sent after the charge is shared, thus, the LC
molecules can be rapidly positioned at a preset dip angle,
which improves response speed of the LC molecules and
display quality of the LC panel.

BRIEF DESCRIPTION OF FIGURES

FIG. 1is a schematic diagram ofa liquid crystal (L.C) panel
of the present disclosure;

FIG. 2 is a schematic diagram of'a liquid crystal (L.C) panel
of a first example of the present disclosure;

FIG. 3 is a flowchart of a method for driving a liquid crystal
(LC) panel of a second example of the present disclosure;

FIG. 4A is a schematic diagram of charge sharing between
pixel capacitors corresponding to a same row of scan line of
a second example of the present disclosure;

FIG. 4B is a schematic diagram of charge sharing between
pixel capacitors corresponding to a same column of data line
of a second example of the present disclosure;

FIG. 5 is a waveform diagram of a first charge sharing
between pixel capacitors of a second example of the present
disclosure;

FIG. 6 is a schematic diagram of simultaneous charge
sharing among pixel capacitors corresponding to a same col-
umn of data line and a same row of scan line of a second
example of the present disclosure; and

FIG. 7 is a waveform diagram of a second charge sharing
between pixel capacitor of a second example of the present
disclosure.

DETAILED DESCRIPTION

The present disclosure provides a liquid crystal display
(LCD) device that comprises a liquid crystal (L.C) panel and
abacklight unit. As shown in FIG. 1, the LC panel comprises
a plurality of thin film transistors (TFTs), scan lines 10, data
lines 20, a scan driving chip 30 that drives the scan lines 10,
and a data driving chip 40 that drives the data lines 20. The
data lines and the scan lines crisscross with each other. Gate
electrodes of each row of TFTs are connected with one scan
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line 10, source electrodes of each column of TFTs are con-
nected with one data line 20, and a drain electrode of each of
the TFTs is connected with a pixel electrode. A pixel capaci-
tor is formed between the pixel electrode and a common
electrode. The scan driving chip 30 comprises a compensa-
tion driving unit 31 coupled to the scan lines 10. The com-
pensation driving unit 31 drives the TFTs corresponding to a
next-row of scan line C2 to turn on when the scan driving chip
30 drives the TFTs corresponding to a current-row of scan
line C1 to turn on or after the scan driving chip 30 drives the
TFTs corresponding to the current-row of scan line C1 to turn
on. The compensation driving unit 31 drives the TFTs corre-
sponding to the next-row of scan line C2 to turn off when the
TFTs corresponding to the current-row of scan line C1
receive a data signal of the data driving chip or before the
TFTs corresponding to the current-row of scan line C1
receive the data signal of the data driving chip.

Time of driving each of the scan lines is one scanning
interval in one frame picture of the LC panel. After the cur-
rent-row of scan line C1 has been driven, the scan driving chip
drives the TFTs corresponding to the next-row of scan line C2
to turn on, which is kept for one scanning interval, and then
the TFTs corresponding to the scan line C2 turns off.

In a typical scan driving circuit, the scan driving chip
outputs a driving signal within one scanning interval in one
frame picture. However, in the present disclosure, the com-
pensation driving unit outputs a first driving signal and a
second driving signal in one scanning interval of each of the
scan lines, the first driving signal and the second driving
signal drive the TFTs to turn on. The compensation driving
unit outputs the first driving signal of the next-row of scan line
C2 when the compensation driving unit outputs the second
driving signal of the current-row of scan line or after the
compensation driving unit outputs the second driving signal
of the current-row of scan line, and the compensation driving
unit terminates output of the first driving signal of the next-
row of scan line C2 when the TFTs corresponding to the
current-row of scan line C1 receive the data signal of the data
driving chip or before the TFTs corresponding to the current-
row of scan line C1 receive the data signal of the data driving
chip. When output of the second driving signal of the current-
row of scan line C1 is terminated, the compensation driving
unit 31 outputs the second driving signal of the next-row of
scan line.

To be specific, charge of the current-row of scan line shares
with charge of the next-row of scan line within a time from
each of the scan lines turning on the corresponding TFTs to
the TFTs receiving the data signal. It should be considered
that each of two scan lines are regarded as a group, charge of
a first scan line of one group shares with charge of a second
scan line of the one group within a time from the first scan line
of the one group turning on the corresponding TFTs to the
TFTs receiving the data signal, when the second row of scan
line of the one group drives the corresponding TFTs to turn
on, the data signal is directly loaded and the charge is not
shared.

The scan driving chip is configured with the compensation
driving unit of the present disclosure. The compensation driv-
ing unit drives the TFTs corresponding to the next-row of
scan line (the TFT's corresponding to the next-row of scan line
is regarded as a second TFT) to turn on (namely the first
driving signal of the next-row of scan line is output) when the
scan driving chip drives the TFTs corresponding to the cur-
rent-row of scan line (the TFTs corresponding to the current-
row of scan line is regarded as a first TFT) to turn on or after
the scan driving chip drives the TFTs corresponding to the
current-row of scan line to turn one. At this time, the first TFT
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and the second TFT are on, a first pixel capacitor is formed
between the pixel electrode connected with the first TFT and
the common electrode (the first pixel capacitor is supposed as
a positive capacitor), and a second pixel capacitor is formed
between the pixel electrode connected with the second TFT
and the common electrode (the second pixel capacitor is
supposed as a negative capacitor). The positive capacitor is
electrically connected with the negative capacitor through a
same data line, and charge of the positive capacitorand charge
of the negative capacitor are shared with each other, which
lowers voltage of the positive capacitor and increases voltage
of the negative capacitor. When the second TFT turns off
(namely output of the first driving signal of the next-row of
scan line is terminated), the data signal of the data driving
chip is sent to the positive electrode through the first TFT.
According to characteristics of the dot inversion, original
positive capacitor needs to be transformed to the negative
capacitor, the voltage of the original positive capacitor
reduces because of sharing the charge, thus, the data driving
chip only needs to load few charges to transform the original
positive capacitor to the negative capacitor, thereby reducing
power loss of the data driving circuit. Additionally, scan time
of each of the scan lines is short in one frame picture, and the
data signal is sent after the charge is shared, thus, the LC
molecules can be rapidly positioned at a preset dip angle,
which improves response speed of the LC molecules and
display quality of the LC panel.

The present disclosure will further be described in detail in
accordance with the figures and the exemplary examples.

EXAMPLE 1

As shown in FIG. 2, the LC panel comprises the plurality of
thin film transistors (TFTs), the scan lines 10, the data lines
20, the scan driving chip 30 that drives the scan lines 10, and
the data driving chip 40 that drives the data lines 20. The data
lines and the scan lines crisscross with each other. The gate
electrodes of each row of TFTs are connected with one scan
line 10, the source electrodes of each column of TFTs are
connected with one data line 20, and the drain electrode of
each of the TFTs is connected with the pixel electrode. The
scan driving chip 30 comprises the compensation driving unit
31 coupled to the scan lines 10.

The compensation driving unit 31 drives the TFTs corre-
sponding to the next-row of scan line C2 to turn on when the
scan driving chip 30 drives the TFTs corresponding to the
current-row of scan line C1 to turn on or after the scan driving
chip 30 drives the TFTs corresponding to the current-row of
scan line C1 to turn on. The compensation driving unit 31
drives the TFTs corresponding to the next-row of scan line C2
to turn off when the TFTs corresponding to the current-row of
scan line Cl1 receive the data signal of the data driving chip 40
or before the TFTs corresponding to the current-row of scan
line C1 receive the data signal of the data driving chip 40.
After the current-row of scan line C1 has been driven, the scan
driving chip drives the TFT's corresponding to the next-row of
scan line C2 to turn on, which is kept for one scanning
interval, and then the TFTs corresponding to the scan C2 line
turn off. Time of driving each of the scan lines is one scanning
interval in one frame picture of the LC panel.

A first switch unit 51 is connected between adjacent data
lines 20, where a control end of the first switch unit 51 is
coupled to a first driving unit 61. The first driving unit 61
drives the first switch unit 51 to turn on when the scan driving
chip 30 drives the TFTs corresponding to the current-row of
scan line C1 to turn on or after the scan driving chip 30 drives
the TFTs corresponding to the current-row of scan line C1 to
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turn on. The first driving unit 61 drives the first switch unit 51
to turn off when the TFTs corresponding to the current-row of
scan line C1 receive the data signal of the data driving chip 40
or before the TFTs corresponding to the current-row of scan
line C1 receive the data signal of the data driving chip 40.
When the first switch unit 51 turns on, the adjacent data lines
20 are electrically connected with each other, thus, the
charges of the pixel capacitors corresponding to the TFTs
connected with the same row of scan line 10 also can be
shared with each other. Namely, the charge of the pixel
capacitor corresponding to the first TFT Q1 not only shares
with the charge of the pixel capacitor corresponding to the
second TFT Q2, but also shares with the charge of the pixel
capacitor corresponding to the third TFT Q3, where the first
TFT Q1 and the second TFT Q2 are connected with a same
column of data line, the first TFT Q1 and the third TFT Q3 are
connected with a same row of scan line. Thus, the pixel
capacitor corresponding to the first TFT Q1 may be loaded
more charges in the same time, namely few charges are
loaded to the original positive capacitor by the data driving
chip to transform the positive capacitor to the negative capaci-
tor, thereby reducing power loss of the data driving circuit.

In order to save energy consumption, the first switch unit
51 is connected between each of the data lines 20 and one of
the adjacent data lines. A number of the data lineare supposed
to be N, if the first switch unit 51 is connected between any
two adjacent data lines, N-1 first switch units 51 are needed.
However, in the present disclosure, the number of the first
switch unit 51 may be a half of N-1. The first switch unit 51
and the first driving unit 61 themselves need to loss power,
thus, the present disclosure reduces cost and energy con-
sumption.

The data signal outputted by the data driving chip 40 is
continuous. Time interval does not exist between the data
signals of two TFTs corresponding to two adjacent scan lines
10. In order to provide time for sharing charges, the present
disclosure may change output time sequence of the data driv-
ing chip 40 and add the interval time between two adjacent
data signals. However, the data driving chip 40 needs to be
redesigned, which increases design difficulty and design cost.

The firstexample uses an external circuit of the data driving
chip to add the interval time between two adjacent data sig-
nals. To be specific, a second switch unit 52 is connected
between each of the data lines 20 and the data driving chip,
where a control end of the second switch unit 52 is coupled to
asecond driving unit 62. The second driving unit 62 drives the
second switch unit 52 to turn on at a preset delay time when
the scan driving chip 30 drives the TFT's corresponding to the
current-row of scan line C1 to turn on or after the scan driving
chip 30 drives the TFTs corresponding to the current-row of
scan line C1 to turn on. The TFTs corresponding to the cur-
rent-row of scan line C1 receive the data signal of the data
driving chip 40 through the second switch unit 52 after the
preset delay time. Thus, the second switch unit 52 is used for
controlling the output of the data signal without changing
original data driving chip, which is easy to adjust time of
sharing charges between the pixel electrodes, thereby
increasing reusability of the circuit.

EXAMPLE 2

As shown in F1G. 3, the second example provides a method
for driving the LC panel, where the LC panel comprises the
plurality of TFTs, the scan lines 10, the data lines 20, the scan
driving chip 30 that drives the scan lines 10, and the data
driving chip 40 that drives the data lines 20. The data lines and
the scan lines crisscross with each other. The gate electrodes
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of each row of TFT's are connected with one scan line 10, the
source electrodes of each column of TFTs are connected with
one data line 20, and the drain electrode of each of the TFTs
is connected with the pixel electrode. The method for driving
the LC panel comprises:

step A: controlling the scan driving chip to drive the TFTs
corresponding to the current-row of scan line C1 to turn on:

step B: controlling the scan driving chip 30 to drive the
TFTs corresponding to the next-row of scan line C2 to turn
on; and

step C: determining whether the TFTs corresponding to the
current-row of scan line receive the data signal D, and driving
the TFTs corresponding to the next-row of scan line C2 to turn
off when the TFTs corresponding to the current-row of scan
line receive the data signal of the data driving chip or before
the TFTs corresponding to the current-row of scan line
receive the data signal of the data driving chip.

The first switch unit is connected between the adjacent data
lines. The step B further comprises: controlling the first
switch unit to turn on. The step C further comprises: deter-
mining whether the TFTs corresponding to the current-row of
scan line receive the data signal of the data driving chip, and
controlling the first switch unit to turn off when the TFTs
corresponding to the current-row of scan line receive the data
signal or before the TFTs corresponding to the current-row of
scan line receive the data signal of the data driving chip. When
the first switch unit turns on, two adjacent data lines are
electrically connected with each other, thus, the charges of the
pixel capacitors corresponding to the TFTs connected with
the same row of scan line also can be shared with each other.
Namely, the charge of any one of the pixel capacitors corre-
sponding to the current-row of scan line not only shares with
the charge of the pixel capacitors corresponding to the same
column of data line, but also shares with the charge of the
pixel capacitors corresponding to the same row of scan line.
Thus, the pixel capacitor may be loaded more charges in the
same time, namely few charges are loaded to the original
positive capacitor by the data driving chip to transform the
positive capacitor to the negative capacitor, thereby reducing
power loss of the data driving circuit.

When the first switch unit is used, charge of each of the
pixel capacitors not only shares with the charge of the pixel
capacitor corresponding to the same column of data line, but
also shares with the charge of the pixel capacitor correspond-
ing to the same row scan line. Thus, sequencing of sharing
charges has many choices, namely the step B has many logi-
cal operations as shown below:

1. Sharing charges of the pixel capacitors corresponding to
the same row of scan line, and then sharing charges of the
pixel capacitors corresponding to the same column data line.
The step B comprises: controlling the first switch unit to turn
on, and controlling the scan driving chip to drive the TFTs
corresponding to the next-row of scan line to turn on after the
first switch unit turns off.

After a scan signal is sent to the current-row of scan line,
the second driving unit drives the second switch unit to turn
off, and the first driving unit drives the first switch unit to turn
on. Two adjacent pixel capacitors corresponding to the cur-
rent-row of scan line store charges having opposite polarity,
which are neutralized with each other, as shown in FIG. 4A,
the first charge sharing is achieved. The next-row of scan line
receives the scan signal, the pixel capacitors corresponding to
the same colunm data line share charges with each other, as
shown in FIG. 4B, the second charge sharing is achieved.
Finally the second switch unit turns on and the first switch
unit turns off, and the data driving chip outputs the data signal
to the pixel capacitor corresponding to the current-row of
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scan line through the data lines D1-Dn which is one scan
process. In the same way, a third row of scan line provides
voltage for the second row of scan line, by that analogy.
Specific driving waveform is shown in FIG. 5.

2. Sharing charges of the pixel capacitors corresponding to
the same column of data line and then sharing charges of the
pixel capacitors corresponding to the same row of scan line.
The step B comprises: controlling the scan driving chip to
drive the TFTs corresponding to the next-row of scan line to
turn on, and controlling the first switch unit to turn on after the
scan driving chip drives the TFTs corresponding to the next-
row of scan line to turn off.

3. Sharing charges of the pixel capacitors corresponding to
the same column of data line and sharing charges of the pixel
capacitors corresponding to the same row of scan line at the
same time. As shown in FIG. 6, the step B comprises: con-
trolling the scan driving chip to drive the TFTs corresponding
to the next-row of scan line to turn on, and simultaneously
controlling the first switch unit to turn on. Each of the pixel
capacitor obtains charge from two pixel capacitors, thereby
obtaining more charges in the same time and increasing
charge speed. An exemplary driving waveform is shown in
FIG. 7.

The data signal outputted by the data driving chip is con-
tinuous. Time interval does not exist between the data signals
of two TFTs corresponding to two adjacent scan lines. In
order to provide time for sharing charges, the present disclo-
sure may change output time sequence of the data driving
chip and add the interval time between two adjacent data
signals. However, the data driving chip needs to be rede-
signed, which increases design difficulty and design cost.

The second example uses the external circuit of the data
driving chip to add the interval time between two adjacent
data signals. To be specific, the second switch unit is con-
nected between each of the data lines and the data driving
chip, thus, the step A1 is added before the step A: controlling
the second switch unit to turn off.

The step C comprises: controlling the second switch unit to
turn on after the preset delay time, and determining whether
the TFTs corresponding to the current-row of scan line
receive the data signal, namely determining whether the TFTs
corresponding to the current-row of scan line receive the data
signal through determining whether the second switch unit
turns on. Thus, the second switch unit is used for controlling
the output of the data signal to without changing the original
data driving chip, which is easy to adjust time of sharing
charges between the pixel electrodes, thereby increasing
reusability of the circuit.

The present disclosure is described in detail in accordance
with the above exemplary examples. However, this present
disclosure is not limited to the exemplary examples. The
switch units of the present disclosure may choose control-
lable semiconductor switches, such as a TFT, a metal-oxide-
semiconductor field-effect transistor (MOSFET), a bipolar
Junction transistor (BJT). On the premise of keeping the con-
ception and the scope of the present disclosure, all modifica-
tions, equivalent replacements and improvements, etc. should
be considered to belong to the protection scope of the present
disclosure.

The invention claimed is:

1. A liquid crystal (LC) panel, comprising:

a plurality of thin film transistors (TFTs);

scan lines;

data lines:

a scan driving chip that drives the scan lines; and
a data driving chip that drives the data lines;
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wherein the data lines and the scan lines crisscrossed each
other; gate electrodes of each row of TF T are connected
with one scan line, source electrodes of each column of
TEFTs are connected with one data line, and a drain
electrode of each of the TFTs is connected with a pixel
electrode; the scan driving chip comprises a compensa-
tion driving unit coupled to the scan lines;

the compensation driving unit drives the TFTs correspond-

ing to a next-row of scan line to turn on when the scan
driving chip drives the TETs corresponding to a current-
row of scan line to turn on or after the scan driving chip
drives the TFTs corresponding to the current-row of scan
line to turn on; the compensation driving unit drives the
TFTs corresponding to the next-row of scan line to turn
off when the TFTs corresponding to the current-row of
scan line receive a data signal of the data driving chip or
before the TFTs corresponding to the current-row of
scan line receive the data signal of the data driving chip,
wherein a second switch unit is connected between each
of the data lines and the data driving chip, and a control
end of the second switch unit is coupled to a second
driving unit; the second driving unit drives the second
switch unit to turn on after a preset delay time when the
scan driving chip drives the TFTs corresponding to the
current-row of scan line to turn on or after the scan
driving chip drives the TFTs corresponding to the cur-
rent-row of scan line to turn on; the TFTs corresponding
to the current-row of scan line receive the data signal of
the data driving chip through the second switch unit after
the preset delay time; the next-row of scan line drives the
corresponding TFTs to turn off when the preset delay
time ends or before the preset delay time ends.

2. The LC panel of claim 1, further comprising a first
switchunit, and a control end of the first switch unit is coupled
to a first driving unit, the first switch unit is connected
between adjacent data lines;

wherein the first driving unit drives the first switch unit to

turn on when the scan driving chip drives the TFTs
corresponding to the current-row of scan line to turn on
or after the scan driving chip drives the TFTs corre-
sponding to the current-row of scan line to turn on; the
first driving unit drives the first switch unit to turn off
when the TFTs corresponding to the current-row of scan
line receive the data signal of the data driving chip or
before the TFTs corresponding to the current-row of
scan line receive the data signal of the data driving chip.

3. The LC panel of claim 2, wherein the first switch unit is
connected between each of the data lines and one of the
adjacent data lines.

4. A liquid crystal (LC) panel, comprising;

scan lines;

data lines;

a scan driving chip that drives the scan lines; and

a data driving chip that drives the data lines;

wherein the data lines and the scan lines crisscross with

each other; the scan driving chip comprises a compen-
sation driving unit coupled to the scan lines; time of
driving each of the scan lines is one scanning interval in
one frame picture of the LC panel; the compensation
driving unit outputs a first driving signal and a second
driving signal in one scanning interval of each of the
scan lines, the first driving signal and the second driving
signal drive thin film transistor (TFTs) to turn on;

15

20

25

40

45

50

60

12

the compensation driving unit outputs the first driving sig-
nal of a next-row of scan line when the compensation
driving unit outputs the second driving signal of a cur-
rent-row of scan line or after the compensation driving
unit outputs the second driving signal of the current-row
of scan line; and the compensation driving unit termi-
nates output of the first driving signal of the next-row of
scan line when the TFTs corresponding to the current-
row of scan line receive the data signal of the data driving
chip or before the TFTs corresponding to the current-
row of scan linereceive the data signal of the data driving
chip; when output of the second driving signal of the
current-row of scan line is terminated, the compensation
driving unit outputs the second driving signal of the
next-row of scan line.

5. The LC panel of claim 4, wherein a second switch unit is
connected between each of the data lines and the data driving
chip, and a control end of the second switch unit is coupled to
a second driving unit; the second driving unit drives the
second switch unit to turn on at a preset delay time when the
scan driving chip drives the TFTs corresponding to the cur-
rent-row of scan line to turn on or after the scan driving chip
drives the TFTs corresponding to the current-row of scan line
to turn on; the TFTs cotresponding to the current-row of scan
line receive the data signal of the data driving chip through the
second switch unit after the preset delay time; the next-row of
scan line drives the corresponding TFTs to turn off when the
corresponding TFTs to turn off when the preset delay time
ends or before the preset delay time ends.

6. The LC panel of claim 4, further comprising a first
switch unit, and a control end of the first switch unit is coupled
to a first driving unit, the first switch unit is connected
between adjacent data lines;

wherein the first driving unit drives the first switch unit to

turn on when the scan driving chip drives the TFTs
corresponding to the current-row of scan line to turn on
or after the scan driving chip drives the TFTs corre-
sponding to the current-row of scan line to turn on; the
first driving unit drives the first switch unit to turn off
when the TFTs corresponding to the current-row of scan
line receive data sisal of the data driving chip or before
the TFTs corresponding to the current-row of scan line
receive the data signal of the data driving chip.

7. The LC panel of claim 6, wherein the first switch unit is
connected between each of the data lines and one of the
adjacent data lines.

8. The LC panel of claim 7, wherein a second switch unit is
connected between each of the data lines and the data driving
chip, and a control end of the second switch unit is coupled to
a second driving unit; the second driving unit drives the
second switch unit to turn on at a preset delay time when the
scan driving chip drives the TFTs corresponding to the cur-
rent-row of scan line to turn on or after the scan driving chip
drives the TFTs corresponding to the current-row of scan line
to turn on; the TFTs corresponding to the current-row of scan
line receive the data signal of the data driving chip through the
second switch unit after the preset delay time the next-row of
scan line drives the corresponding TFTs to turn off when the
corresponding TFTs to turn off when the preset delay time
ends or before the preset delay time ends.
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