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(57) ABSTRACT

The present disclosure relates to a driving circuit and a
driving method of liquid crystal panels. The driving circuit
includes a timing control chip receiving video signals and
analyzing frame turn-on signals and column data voltage
signals corresponding to a needed grayscale, calculating a
pre-charge time period needed for the subpixels to be
displayed in a real-time manner and obtaining pre-charge
control signals in accordance with the pre-charge time
period. The driving circuit also includes a scanning driving
circuit receiving the frame turn-on signals and generating
the row-scanning-dtiving voltage signals, overlapping the
pre-charge control signals and the row-scanning-driving
voltage signals to obtain the row-scanning-driving signals,
and transforming the row-scanning-driving signals into row-
scanning-driving voltage, then transmitting the row-scan-
ning-driving voltage to a corresponding scanning line. In
this way, the power consumption and the temperature of the

G09G 3720 (2006.01) driving circuit are reduced, and the sharpness of the display
G09IG 3/36 (2006.01) images is enhanced.
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Receiving the video signals and analyzing the frame turn-on signals and
column data voltage signalscorresponding to a needed grayscale [
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calculating the pre-charge time period needed to display the sub-pixels in a real-time
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the driving circuit receives the video signals and analyzes the frame turn-on
signals and column data voltage signals (Sn) corresponding to a needed

™
grayscale 1001
\ J
extracting the column data voltage signals of the subpixels of a previous
frame to be displayed in a real-time manner to calculate a first data voltage,
extracting the column data voltage signals of the subpixels of the current
frame to be displayed in the real-time manner to calculate a second data
voltage, the subpixels being located in a previous column and in the
corresponding same row, and extracting the column data voltage signals of
the current frame of the subpixels to be displayed in the real-time manner to 1002
calculate a third data voltage from the analyzed column data voltage signals.
The pre-charge time period is adopted as a time period of the pre-charge
control signals to obtain pre-charge control signals.
A
row-scanning-driving voltage signals are generated in accordance with the
frame turn-on signals. B
1003
\ 4
the pre-charge control signals and the row-scanning-driving voltage signals
are overlapped to be row-scanning-driving signals. ™
10041
A
the row-scanning-driving voltage signals are transformed into row-scanning-
driving voltage. N
70 10042
\ 4
the driving capability of the row-scanning-driving voltage is enhanced. ™~
10043
A
the row-scanning-driving voltage is transmitted to the corresponding
scanning line. B
& 1005
.| the column data voltage signals are transformed into the data voltage, and
” are then transmitted to the corresponding data line. \1006

FIG. 10
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DRIVING CIRCUITS OF LIQUID CRYSTAL
PANELS AND THE DRIVING METHOD
THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present disclosure relates to liquid crystal
display technology, and more particularly to a driving circuit
of liquid crystal panels and the driving method thereof.
[0003] 2. Discussion of the Related Art

[0004] A driving circuit having a resolution of 720*1280
of liquid crystal panels is shown as in FIG. 1 as an example.
The driving circuit 10 includes a plurality of scanning lines
(X) arranged along a row direction, and the scanning lines
(X) are parallel to each other. In FIG. 1, there are 2160
scanning lines (X). The driving circuit 10 also includes a
plurality of data lines (Y) parallel to each other. In FIG. 1,
there are 3840 columns. The data line (Xm) and the scanning
line (Ym) intersect with each other, wherein m is a positive
integer in a range between 1 and 2160, and n is a positive
integer in a range between 1 and 3840. A plurality of
subpixels 110 are arranged at the intersections of the scan-
ning lines (X) and the data lines (Y). Specifically, each of the
subpixels 110 includes a field effect tube (FET) (T) and a
capacitor unit (A), which is also known as pixel electrode.
The FET (T) includes a gate (), a source (S), and a drain
(D). The capacitor (A) includes liquid crystal capacitor (Clc)
and a storage capacitor (Cs). One end of the storage capaci-
tor (Cs) connects to the drain (D) and the source (S). As
shown in FIG. 1, one end of the storage capacitor (Cs)
connects to the drain (D), and the other end of the storage
capacitor (Cs) connects to the common voltage (Vcom). The
gate (G) of the FET (T) of the subpixels 110 in the same row
connects to the corresponding scanning line (X). Similarly,
the source (8) of the FET (T) of the subpixels 110 in the
same column connect to the corresponding data line (Y). In
this way, the gate (G) of the subpixels 110 may be turned on
or off by configuring the scanning voltage (VGm) of the
scanning line (Xm) to be high or low. When the VGm is
turned on, the data voltage (VSn) of the data line (Y) of the
subpixels 110 in the column may be received such that the
drain (D) or the capacitor unit (A) may be charged and the
data voltage corresponding to the grayscale may be received.
In this way, the subpixels 110 displays images corresponding
to the grayscale when being driven by the voltage of the
scanning line (X) and the data line (Y). The scanning lines
(X) are turned on in sequence, and the data voltage for
displaying the grayscale is written via the data line (Y) such
that the images may be displayed normally.

[0005] In order to avoid the direct-current blocking effect
and the direct-current residual effect of the liquid crystal
panels, an alternating current (AC) voltage has to be applied
to two ends of the liquid crystal. The common electrode
(Vcom) is the reference voltage of the AC voltage. That s,
the data voltage (VSn) owns a positive polarity and a
negative polarity. In FIG. 1, VDDA owns positive polarity
when comparing to the Vcom, and VSSA owns the negative
polarity when comparing to the Vcom. Thus, during the
driving operations of the liquid crystal panel, the drain
voltage (V,), which is also called as pixel voltage, is
charged from a positive polarity to a negative polarity and
then from the negative polarity to the positive polarity by the
data voltage of the data line (Y). Thus, the charging process
has to be completed during the turn-on time period of the
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FET (T) of each of the scanning line (Xm). In order to
achieve this object, during the pre-charge operations, the
data voltage (VSn) of the previous row having the same
polarity has to be applied to the current row, and thus the
polarity of the drain voltage (V) of the subpixels 110 of the
current row is inversed, which ensures the liquid crystal
capacitor (Clc) can quickly achieve the voltage level corre-
sponding to the grayscale needed. In addition, due to the
increasing resolution and the refresh rate of the liquid crystal
panel, the turn-on time period for each of the scanning line
(Xm) is greatly reduced, which results in insufficient charg-
ing time period.

[0006] FIGS. 2, 3, 4a, and 45 relate to the conventional
driving method having the same predetermined pre-charge
time period. FIG. 2 is a schematic view of the pre-charge
scanning voltage waveforms for dot inversion and column
inversion of FIG. 1, wherein CKV represents the clock pulse
control signals and Gm represents the pre-charge scanning
voltage waveform corresponding to the scanning line (Xm).
Gm may also be called as row-scanning-driving voltage
signals, and may be converted into row scanning voltage
(VGm). Before the data voltage (VSn) for displaying cor-
responding grayscale is inputted to the data line (Y), the
scanning line (X) is turned on to apply the pre-charge
operations to the subpixels 110 to be displayed. For instance,
during the time period (t2), the voltage waveforms corre-
sponding to G1 and G2 turn on the subpixels 110 corre-
sponding to the scanning lines (X1, X2). At this moment, as
shown in FIG. 44, the data voltage (V2) corresponding to the
subpixels 110, ), is inputted to the data line (Y1) of the
subpixels 110, ,, in the same column and in the next row.
This operation pre-charge the subpixels 110, ;, in the X2
row, and the polarity of the data voltage (V1), as shown in
FIG. da, is charged by the data voltage (V2) corresponding
to the subpixels 110, ,, and then is inversed. During the time
period (13), the data voltage (V3) needed for displaying the
corresponding grayscale of the subpixels 110, ,, is written.
FIG. 3 is an example, wherein V2>V3>V1. This method
intends to reduce the charging time period needed for
inversing the negative polarity of the previous frame to the
positive polarity, wherein the polarity of V3 is positive in
view of Vcom. However, as the pre-charge time period (12)
is a fixed value, such as a clock period (CKV) shown in FIG.
2, the subpixels 110, ,, may reach the data voltage level of
V2 during the time period (t2). When writing the data
voltage (V3) corresponding to the needed grayscale, the V2
drops to be V3, which extends the pre-charge time petiod to
be t4. This has not achieved the object of reducing the
charging time period. On the contrary, the pre-charge time
period is increased.

[0007] Such pre-charge method pre-charges the subpixels
110 on each of the scanning lines (X), and the pre-charge
time period are the same. That is, t1=t2=t3=. . . tm. As the
data voltage corresponding to the subpixels 110 in the
previous row is charged to the subpixels 110 in the current
row and in the same column, some of the frames that are not
needed to be pre-charged may be turned on or the pre-charge
time period for some of the frames is too long, which results
in higher power consumption and higher temperate of the
driving circuit. At the same time, as the scanning line (X) is
turned on in advance, the abnormal data voltage may be
written into the liquid crystal panel, which results in a bad
sharpness of the display images.
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[0008] In view of the above, conventional technology
cannot satisfy the demands toward low power consumption
and high sharpness of the liquid crystal panels.

SUMMARY

[0009] The present disclosure relates to a driving circuit of
the liquid crystal panels and the driving method thereof. The
driving circuit may calculate the pre-charge time period for
the subpixels in a real-time manner. In this way, the power
consumption and the temperature of the driving circuit is
reduced, and the sharpness of the display images is
enhanced.

[0010] In one aspect, a driving circuit of liquid crystal
panels includes: a timing control chip receiving video sig-
nals and analyzing frame turn-on signals and column data
voltage signals corresponding to a needed grayscale, extract-
ing the column data voltage signals of the subpixels of a
previous frame to be displayed in a real-time manner to
calculate a first data voltage, extracting the column data
voltage signals of the subpixels of the current frame to be
displayed in the real-time manner to calculate a second data
voltage, the subpixels being located in a previous column
and in the corresponding same row, and extracting the
column data voltage signals of the current frame of the
subpixels to be displayed in the real-time manner to calcu-
late a third data voltage from the analyzed column data
voltage signals; calculating a pre-charge time period needed
for charging from the first data voltage to the third data
voltage in accordance with the second data voltage in the
real-time manner so as to adopt the pre-charge time period
as a time period of the pre-charge control signals to obtain
pre-charge control signals; a scanning driving circuit com-
prising a shift register, a logic operator, and a potential
shifter, the shift register receiving the frame turn-on signals
and generating the row-scanning-driving voltage signals, the
logic operator receiving the pre-charge control signals and
overlapping the pre-charge control signals and the row-
scanning-driving voltage signals to obtain the row-scanning-
driving signals, and the scanning driving circuit transform-
ing the row-scanning-driving signals to the row-scanning-
driving voltage so as to transmit the row-scanning-driving
voltage to a corresponding scanning line.

[0011] In another aspect, a driving circuit of liquid crystal
panels includes: a timing control chip receiving video sig-
nals and analyzing frame turn-on signals and column data
voltage signals corresponding to a needed grayscale; calcu-
lating a pre-charge time period needed for displaying the
subpixels to be displayed in a real-time manner in accor-
dance with the column data voltage signals, and obtaining
pre-charge control signals in accordance with the pre-charge
time period; a scanning driving circuit receiving the frame
turn-on signals and generating the row-scanning-driving
voltage signals, receiving the pre-charge control signals and
overlapping the pre-charge control signals and the row-
scanning-driving voltage signals to obtain the row-scanning-
driving signals, and transforming the row-scanning-driving
signals to the row-scanning-driving voltage so as to transmit
the row-scanning-driving voltage to a corresponding scan-
ning line.

[0012] Wherein the timing control chip extracts the col-
umn data voltage signals of the subpixels of a previous
frame to be displayed in a real-time manner to calculate a
first data voltage, extracts the column data voltage signals of
the subpixels of the current frame to be displayed in the
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real-time manner to calculate a second data voltage, the
subpixels being located in a previous column and in the
corresponding same row, extracts the column data voltage
signals of the current frame of the subpixels to be displayed
in the real-time manner to calculate a third data voltage from
the analyzed column data voltage signals, and calculates the
pre-charge time for charging from the first data voltage to
the third data voltage in accordance with the second data
voltage in the real-time manner, and the pre-charge time
period is adopted as the a time period of the pre-charge
control signals to obtain pre-charge control signals.

[0013] Wherein the scanning driving circuit includes a
shift register, a logic operator, and a potential shifter, the
shift register receiving the frame turn-on signals and gen-
erating the row-scanning-driving voltage signals, the logic
operator receiving the pre-charge control signals and over-
lapping the pre-charge control signals and the row-scanning-
driving voltage signals to obtain the row-scanning-driving
signals, and the scanning driving circuit transforming the
row-scanning-driving signals to the row-scanning-driving
voltage so as to transmit the column-scanning-driving volt-
age to a corresponding scanning line.

[0014] Wherein the scanning driving circuit further
includes an output buffer enhancing a driving capability of
the row-scanning-driving voltage and transmitting the
enhanced row-scanning-driving voltage to the correspond-
ing scanning line.

[0015] Wherein the driving circuit further includes a data
driving circuit receiving the column data voltage signals,
transforming the column data voltage signals to the data
voltage, and transmitting the data voltage to the data line.

[0016] In another aspect, a driving method of liquid crys-
tal panels includes: (S1) receiving video signals by a driving
circuit and analyzing frame turn-on signals and column data
voltage signals corresponding to a needed grayscale; (S2)
calculating a pre-charge time period needed for the subpix-
els to be displayed in accordance with the column data
voltage signals in a real-time manner, and obtaining the
pre-charge control signals in accordance with the pre-charge
time period; (S3) generating row-scanning-driving voltage
signals in accordance with the frame turn-on signals; (S4)
overlapping the pre-charge control signals and the column
scanning driving voltage signals, and transforming the row-
scanning-driving signals to the row-scanning-driving volt-
age; and (S5) transmitting the row-scanning-driving voltage
to a corresponding scanning line.

[0017] Wherein the step (S2) further includes: extracting
the column data voltage signals of the subpixels of a
previous frame to be displayed in a real-time manner to
calculate a first data voltage, extracting the column data
voltage signals of the subpixels of the current frame to be
displayed in the real-time manner to calculate a second data
voltage, the subpixels being located in a previous column
and in the corresponding same row, and extracting the
column data voltage signals of the current frame of the
subpixels to be displayed in the real-time manner to calcu-
late a third data voltage from the analyzed column data
voltage signals; calculating a pre-charge time period needed
for charging from the first data voltage to the third data
voltage in accordance with the second data voltage in the
real-time manner so as to adopt the pre-charge time period
as a time period of the pre-charge control signals to obtain
pre-charge control signals.
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[0018] Wherein the step (S4) further includes: (S41) over-
lapping the pre-charge control signals and row-scanning-
driving voltage signals to obtain the row-scanning-driving
signals; and (S42) transforming the row-scanning-driving
signals to the row-scanning-driving voltage.

[0019] Wherein after the step (S42), the method further
includes step (S43) of enhancing a driving capability of the
row-scanning-driving voltage.

[0020] Wherein after the step (S1) and before the step
(S5), the method further includes:

[0021] (S6) transforming the row-scanning-driving sig-
nals to the row-scanning-driving voltage so as to transmit
the column-scanning-driving voltage to a corresponding
scanning line.

[0022] In view of the above, the timing control chip of the
driving circuit receives video signals and analyzed the frame
turn-on signals and column data voltage signals correspond-
ing to a needed grayscale. The timing control chip calculates
the pre-charge time period needed to display the subpixels in
a real-time manner in accordance with the column data
voltage signals. Further, the pre-charge control signals is
obtained in accordance with the pre-charge time period. The
scanning driving circuit receives the frame turn-on signals
and generates the row-scanning-driving voltage signals. The
scanning driving circuit further receives the pre-charge
control signals and overlaps it with the scanning driving
signals. The scanning driving circuit transforms the row-
scanning-driving signals to the row-scanning-driving volt-
age so as to transmit the row-scanning-driving voltage to a
corresponding scanning line. The pre-charge time period for
the subpixels is calculated in the real-time manner, and thus
the pre-charge time period for each row are prevented from
over-charge. In this way, the power consumption and the
temperature of the driving circuit is reduced, which over-
comes the sharpness issue caused by turning on the scanning
line in advance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a schematic view of a conventional
driving circuit of liquid crystal panel.

[0024] FIG. 2 is a schematic view of the pre-charge
scanning voltage waveforms for dot inversion and column
inversion of FIG. 1.

[0025] FIG. 3 is a schematic view of the charging process
of the subpixels needed to be displayed of the current frame
of FIG. 2.

[0026] FIG. 4a is a schematic view of the liquid crystal
polarity of the data voltage of the subpixels needed to be
displayed of the previous frame of FIG. 3.

[0027] FIG. 4b is a schematic view of the liquid crystal
polarity of the data voltage of the subpixels needed to be
displayed of the current frame of FIG. 3.

[0028] FIG. 5is a schematic view of the driving circuit of
the liquid crystal panel in accordance with a first embodi-
ment.

[0029] FIG. 6 is a schematic view of the pre-charge
scanning voltage waveforms for dot inversion and column
inversion of FIG. 5.

[0030] FIG. 7 is a schematic view of the charging process
of the subpixels needed to be displayed of the current frame
of FIG. 6.

[0031] FIG. 8 is a schematic view of the driving circuit of
the liquid crystal panel in accordance with a second embodi-
ment.
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[0032] FIG. 9 is a schematic view of the driving circuit of
the liquid crystal panel in accordance with a third embodi-
ment.

[0033] FIG. 10 is a flowchart illustrating the driving
method of the liquid crystal panel in accordance with a
fourth embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0034] Embodiments of the invention will now be
described more fully hereinafter with reference to the
accompanying drawings, in which embodiments of the
invention are shown.

[0035] FIG. 5 is a schematic view of the driving circuit of
the liquid crystal panel in accordance with a first embodi-
ment. The driving circuit 50 includes the following compo-
nents.

[0036] A timing control chip 510 receives video signals
and analyzes frame turn-on signals (STV) and correspond-
ing grayscale column data voltage signals (Sn), wherein Sn
is an exemplary data voltage waveform corresponding to the
data line (Yn) located in the n-th column. The timing control
chip 510 calculates the column data voltage signals (Sn) in
a real-time manner to obtain a pre-charge time period (Tm)
needed to display the sub-pixel 110, wherein m represents
the scanning line (Xm) located in the m-th row has to be
connected so as to display the sub-pixel unit 110. In addition,
the pre-charge control signals (PCC) may be obtained in
accordance with the pre-charge time period (Tm).

[0037] A scanning driving circuit 520 receives the frame
turn-on signals (STV) to generate row-scanning-driving
voltage signals (gm), and receives the pre-charge control
signals (PCC). The scanning driving circuit 520 overlaps the
pre-charge control signals (PCC) and the row-scanning-
driving voltage signals (gm) and transforms into a row-
scanning-driving voltage (VGm). Afterward, the row-scan-
ning-driving  voltage (Vg,,) is transmitted to the
corresponding scanning line (Xm).

[0038] The pre-charge control signals (PCC) includes the
row-pre-charge control signals (PCCm) for all of the sub-
pixel units 110 of the current frame. The row-pre-charge
control signals (PCCm) may be obtained by the pre-charge
time period (Tm) of the current sub-pixel unit 110, wherein
the pre-charge time period (Tm) is adopted as the time
period (or the width of the pulse) of the row-pre-charge
control signals (PCCm), and the high-level voltage or volt-
age signals are the same with the row-scanning-driving
voltage signals (gm).

[0039] In other examples, the timing control chip 510 may
obtain the row-pre-charge control signals (PCCm) in accor-
dance with the pre-charge time period (Tm). The scanning
driving circuit 520 receives the row-pre-charge control
signals (PCCm). The timing control chip 510 overlaps the
row-scanning-driving voltage signals (gm) and the row-pre-
charge control signals (PCCm) and transforms into the
row-scanning-driving voltage (VGm). Afterward, the row-
scanning-driving voltage (VGm) is transmitted to the cor-
responding scanning line (Xm).

[0040] Referring to FIG. 1 or FIG. 4a or 45, convention-
ally, the sub-pixel units 110 in each row has the same
pre-charge time period. In the embodiment, the pre-charge
time period (Tm) for the sub-pixel unit 110 may be obtained
in the real-time manner in accordance with the column data
voltage signals (Sn). Referring to FIGS. 4a and 4b, the
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subpixel 110, ,, in the second row is taken as an example.
The charge time needed for charging V1 to V3 is calculated
in accordance with the data voltage of the previous frame
(V1) and the data voltage (V3) of the current frame, wherein
V1 is obtained by the column-data voltage (S1) of the
previous frame and V3 is obtained by the column-data
voltage (S1) of the current frame. The charge time is adopted
as the pre-charge time period (T2). The pre-charge time
period (T2) may be adopted as the time period of charging
control signals to obtain the pre-charge control signals
(PCC2). Similarly, the pre-charge time period (Tm) of the
sub-pixel unit 110 located in each of the rows of the current
frame may be calculated so as to obtain the row-pre-charge
control signals (PCCm) for the sub-pixel unit 110 located in
each of the rows.

[0041] Referring to FIGS. 6 and 7, FIG. 6 is a schematic
view of the pre-charge scanning voltage waveforms for dot
inversion and column inversion of FIG. 5. FIG. 7 is a
schematic view of the charging process of the subpixels
needed to be displayed of the current frame of FIG. 6.
[0042] As shown in FIG. 6, five exemplary row-scanning-
driving voltage signals (gm) are shown. The display module
120 receives the frame turn-on signals (STV) to generate the
row-scanning-driving voltage signals, including g1, g2, g3,
g4, and g5. The row-scanning-driving voltage signals (gl-
g5) are overlapped with the pre-charge control signals
(PCC), including PCC1, PCC2, PCC3, PCC4, and PCCS, to
obtain the row-scanning-driving voltage signals, including
G1, G2, G3, G4, and G5. Afterward, the digital signals (Gm)
are transformed into simulated signals (Vgm), i.e., row-
scanning-driving voltage, and then are transmitted into the
corresponding scanning line (Xm). As such, within the
pre-charge time period (Tm), the data voltage (Vs) for
displaying the sub-pixel unit 110 is charged to correspond-
ing sub-pixel unit 110 in advance, such that the polarity is
inversed, wherein m=1, 2, 3, 4 and 5. This avoids the
over-charge issue. As shown in FIGS. 7 and 45, the subpixel
110, ,, is taken as an example. The data voltage of the
previous frame (V1) is charged to be data voltage of the
current frame (V3) within pre-charge time period (T2).
Thus, the pre-charge time period for each row may be
different, which greatly reduce the pre-charge time period
(Tm). In this way, the power consumption and the tempera-
ture of the driving circuit is reduced, which overcomes the
sharpness issue caused by turning on the scanning line in
advance.

[0043] Compared to the conventional technology, the
present disclosure compares the data voltage of the current
frame (V3) with the data voltage of the previous frame (V1)
of the subpixel 110 , ,,, and determines whether the subpixel
has to be pre-charged and calculates the pre-charged time
period needed. As such, the over-charge issue is avoid, and
the power consumption and the temperature of the driving
circuit is reduced. At the same time, the sharpness issue of
the displayed image is enhanced.

[0044] FIG. 8 is a schematic view of the driving circuit of
the liquid crystal panel in accordance with a second embodi-
ment. The driving circuit 80 includes the components below.
[0045] A timing control chip 810 receives video signals
and analyzes the frame turn-on signals (STV) and corre-
sponding grayscale column data voltage signals (Sn). The
timing control chip 810 calculates the column data voltage
signals (Sn) in a real-time manner to obtain the pre-charge
time period (Tm) needed to display the sub-pixel unit 110.
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In addition, the pre-charge control signals (PCC) may be
obtained in accordance with the pre-charge time period
(Tm).

[0046] The pre-charge control signals (PCC) includes the
row-pre-charge control signals (PCCm) for all of the sub-
pixel units 110 of the current frame, which is the same with
the first embodiment.

[0047] The scanning driving circuit 820 receives the frame
turn-on signals (STV) to generate row-scanning-driving
voltage signals (gm), and receives the pre-charge control
signals (PCC). The scanning driving circuit 820 overlaps the
pre-charge control signals (PCC) and the row-scanning-
driving voltage signals (gm) and transforms into the row-
scanning-driving voltage (V,,). Afterward, the row-scan-
ning-driving voltage (V,) is transmitted to the
corresponding scanning line (Xm). The timing control chip
810 calculates the pre-charge time period (Tm) of the
sub-pixel unit 110 in accordance with the column data
voltage signals (Sn). The timing control chip 810 may obtain
the pre-charge control signals (PCC) of the previous frame
in accordance with the pre-charge time period (Tm). Spe-
cifically, the column data voltage signals (Sn) of the previ-
ous frame of the subpixel 110,, ,, is analyzed in the real-time
manner to obtain a first data voltage, such as V1. The column
data voltage signals (Sn) of the subpixels of the current
frame of the subpixel 110, ), is analyzed in the real-time
manner to obtain a second data voltage, such as V2, and the
subpixels are located in a previous column and in the
corresponding same row. The column data voltage signals
(Sn) of the subpixels of the current frame of the subpixel
110, ,, is analyzed in the real-time manner to obtain a third
data voltage, such as V3. In addition, a needed pre-charge
time period (Tm) is calculated for charging from the first
data voltage (V1) to the third data voltage (V3) in accor-
dance with the second data voltage (V2) in the real-time
manner so as to adopt the pre-charge time period (Tm) as a
time period of the pre-charge control signals to obtain
pre-charge control signals (PCC). Specifically, the pre-
charge time period (Tm) is adopted as the time period (or the
width of the pulse) of the pre-charge control signals (PCC)
so as to obtain the pre-charge control signals, which is the
same with the first embodiment.

[0048] It can be understood that, as shown in FIGS. 6 and
7, the charging time periods respectively for the conditions
from the first data voltage (V1) to the second data voltage
(V2), and from the second data voltage (V2) to the third data
voltage (V3), are dependent from the first data voltage, the
second voltage, and the third voltage. Under the circum-
stance V1<V2<V3, the charging time period for the condi-
tion of charging the first data voltage (V1) until the third data
voltage (V3) in accordance with V2 is represented as “T".
Under the circumstance V1<V3<V2, the charging time
period for the condition of charging the first data voltage
(V1) until the third data voltage (V3) in accordance with V2
is represented as “I””. In general, is different from T’
Under the circumstance that V1 equals V3, there is no need
to inverse the polarity of the subpixel. Thus, for the sub-
pixel units 110 located in different rows, it is needed to
compare the third data voltage of the previous frame with the
second data voltage of the corresponding column of the
current frame and the first data voltage of the previous
frame. Afterward, it is determined whether the subpixel has
to be pre-charged and the pre-charged time period is calcu-
lated.
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[0049] The scanning driving circuit 820 includes a shift
register 8201, a logic operator 8202, and a potential shifter
8203.

[0050] The shift register 8201 receives the frame turn-on
signals (STV) and generates the row-scanning-driving volt-
age signals (gm).

[0051] The logic operator 8202 receives the pre-charge
control signals (PCC) and overlaps the pre-charge control
signals (PCC) and the row-scanning-driving voltage signals
(gm) to obtain the row-scanning-driving signals (Gm).
[0052] The scanning driving circuit 820 transforms the
row-scanning-driving signals (Gm) to row-scanning-driving
voltage (VGm) so as to transmit the row-scanning-driving
voltage (VGm) to the corresponding scanning line (Xm).
[0053] The row-scanning-driving voltage signals (gm),
the pre-charge control signals (PCC), and the row-scanning-
driving signals (Gm) are digital signals, and are transformed
by the potential shifter 8203 to be the simulated voltage
(Vs,,) having a high potential. Afterward, the simulated
voltage (V,,) 1s transmitted to the corresponding scanning
line (Xm) to turn on the field effect transistor (T).

[0054] The scanning driving circuit 820 further includes
an output buffer §204.

[0055] The output buffer 8204 enhances the driving capa-
bility of the row-scanning-driving voltage (V,,). For
instance, the output buffer 8204 increases the input current,
and then transmits the enhanced row-scanning-driving volt-
age (V,,) to the corresponding scanning line (Xm).
[0056] In addition, the driving circuit 80 further includes
a data driving circuit 830 receiving the column data voltage
signals (Sn), transforming the column data voltage signals
(Sn) to the data voltage VSn, and transmitting the data
voltage to the data line (Yn).

[0057] The row data voltage signals (Sn) is also the digital
signals being transformed into simulated data voltage (Vsn)
by the data driving circuit, and then are transmitted to the
corresponding data line (Yn). In this way, the sub-pixel unit
110 located in the data line (Yn) are pre-charged and the
polarity is inversed.

[0058] Inview of the conventional technology and the first
embodiment, the present disclosure compares the third data
voltage to be written to the next subpixel with the second
data voltage of the corresponding column of the current
frame and the first data voltage of the previous frame.
Afterward, it is determined whether the current subpixel
needed to be pre-charged or the pre-charge time period
needed for charging from the first data voltage to the third
data voltage in accordance with the second data voltage is
calculated in the real-time manner. As such, the pre-charge
time period of the subpixel in all rows are prevented from
the over-charge issue. In this way, the power consumption
and the temperature of the driving circuit is reduced, and the
sharpness of the display images is enhanced.

[0059] FIG. 9 is a schematic view of the driving circuit of
the liquid crystal panel in accordance with a third embodi-
ment. The method includes the following steps.

[0060] In block 901, the driving circuit receives the video
signals and analyzes the frame turn-on signals and the
column data voltage signals corresponding to a needed
grayscale.

[0061] In block 902, the pre-charge time period needed to
display the sub-pixel is calculated in a real-time manner in
accordance with the column data voltage signals. In addi-
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tion, the pre-charge control signals may be obtained in
accordance with the pre-charge time period.

[0062] Inblock 903, row-scanning-driving voltage signals
are generated in accordance with the frame turn-on signals.
[0063] Inblock 904, the pre-charge control signals and the
row-scanning-driving voltage signals are overlapped and are
transformed into a row-scanning-driving voltage.

[0064] In block 905, the row-scanning-driving voltage is
transmitted to the corresponding scanning line.

[0065] The above method corresponds to operations of the
driving circuit 50 in the first embodiment. Specifically, the
block 901 and 902 correspond to the operations of the timing
control chip 510, and the block 903 and 904 correspond to
the operations of the timing control chip 520.

[0066] FIG. 10 is a flowchart illustrating the driving
method of the liquid crystal panel in accordance with a
fourth embodiment.

[0067] Inblock 1001, the driving circuit receives the video
signals and analyzes the frame turn-on signals and column
data voltage signals (Sn) corresponding to a needed gray-
scale.

[0068] In block 1002, extracting the column data voltage
signals of the subpixels of a previous frame to be displayed
in a real-time manner to calculate a first data voltage,
extracting the column data voltage signals of the subpixels
of the current frame to be displayed in the real-time manner
to calculate a second data voltage, the subpixels being
located in a previous column and in the corresponding same
row, and extracting the column data voltage signals of the
current frame of the subpixels to be displayed in the real-
time manner to calculate a third data voltage from the
analyzed column data voltage signals. The pre-charge time
period is adopted as a time period of the pre-charge control
signals to obtain pre-charge control signals.

[0069] In block 1003, row-scanning-driving voltage sig-
nals are generated in accordance with the frame turn-on
signals.

[0070] In block 1004, the pre-charge control signals and
the row-scanning-driving voltage signals are overlapped and
are transformed into a row-scanning-driving voltage.
[0071] In block 1005, the row-scanning-driving voltage is
transmitted to the corresponding scanning line.

[0072] The above method corresponds to operations of the
driving circuit 80 in the second embodiment. Specifically,
the block 1001 and 1002 correspond to the operations of the
timing control chip 810, and the block 1003 and 1004
correspond to the operations of the timing control chip §20.

[0073] The block 1004 further includes block 10041 and
10042.
[0074] In block 10041, the pre-charge control signals and

the row-scanning-driving voltage signals are overlapped to
be row-scanning-driving signals.

[0075] In block 10042, the row-scanning-driving voltage
signals are transformed into row-scanning-driving voltage.

[0076] In addition, the block 1004 further includes a block
10043.
[0077] In block 10043, the driving capability of the row-

scanning-driving voltage is enhanced.

[0078] In addition, a block 1006 is configured after the
block 1001 and before the block 1005.

[0079] In block 1006, the column data voltage signals are
transformed into the data voltage, and are then transmitted
to the corresponding data line.
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[0080] It can be understood that the block 1006 of trans-
mitting the data voltage to the corresponding data line is
executed simultaneously with the block 1005.

[0081] It is believed that the present embodiments and
their advantages will be understood from the foregoing
description, and it will be apparent that various changes may
be made thereto without departing from the spirit and scope
of the invention or sacrificing all of its material advantages,
the examples hereinbefore described merely being preferred
or exemplary embodiments of the invention.

What is claimed is:

1. A driving circuit of liquid crystal panels, comprising:

a timing control chip receiving video signals and analyz-
ing frame turn-on signals and column data voltage
signals corresponding to a needed grayscale, extracting
the column data voltage signals of the subpixels of a
previous frame to be displayed in a real-time manner to
calculate a first data voltage, extracting the column data
voltage signals of the subpixels of the current frame to
be displayed in the real-time manner to calculate a
second data voltage, the subpixels being located in a
previous column and in the corresponding same row,
and extracting the column data voltage signals of the
current frame of the subpixels to be displayed in the
real-time manner to calculate a third data voltage from
the analyzed column data voltage signals;

calculating a pre-charge time period needed for charging
from the first data voltage to the third data voltage in
accordance with the second data voltage in the real-
time manner so as to adopt the pre-charge time period
as a time period of the pre-charge control signals to
obtain pre-charge control signals;

a scanning driving circuit comprising a shift register, a
logic operator, and a potential shifter, the shift register
receiving the frame turn-on signals and generating the
row-scanning-driving voltage signals, the logic opera-
tor receiving the pre-charge control signals and over-
lapping the pre-charge control signals and the row-
scanning-driving voltage signals to obtain the row-
scanning-driving signals, and the scanning driving
circuit transforming the row-scanning-driving signals
to the row-scanning-driving voltage so as to transmit
the row-scanning-driving voltage to a corresponding
scanning line.

2. A driving circuit of liquid crystal panels, comprising;

a timing control chip receiving video signals and analyz-
ing frame turn-on signals and column data voltage
signals corresponding to a needed grayscale;

calculating a pre-charge time period needed for displaying
the subpixels to be displayed in a real-time manner in
accordance with the column data voltage signals, and
obtaining pre-charge control signals in accordance with
the pre-charge time period;

a scanning driving circuit receiving the frame turn-on
signals and generating the row-scanning-driving volt-
age signals, receiving the pre-charge control signals
and overlapping the pre-charge control signals and the
row-scanning-driving voltage signals to obtain the row-
scanning-driving signals, and transforming the row-
scanning-driving signals to the row-scanning-driving
voltage so as to transmit the row-scanning-driving
voltage to a corresponding scanning line.

3. The driving circuit as claimed in claim 2, wherein the

timing control chip extracts the column data voltage signals
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of the subpixels of a previous frame to be displayed in a
real-time manner to calculate a first data voltage, extracts the
column data voltage signals of the subpixels of the current
frame to be displayed in the real-time manner to calculate a
second data voltage, the subpixels being located in a previ-
ous column and in the corresponding same row, extracts the
column data voltage signals of the current frame of the
subpixels to be displayed in the real-time manner to calcu-
late a third data voltage from the analyzed column data
voltage signals, and calculates the pre-charge time for charg-
ing from the first data voltage to the third data voltage in
accordance with the second data voltage in the real-time
manner, and the pre-charge time period is adopted as the a
time period of the pre-charge control signals to obtain
pre-charge control signals.

4. The driving circuit as claimed in claim 2, wherein the
scanning driving circuit comprises a shift register, a logic
operator, and a potential shifter, the shift register receiving
the frame turn-on signals and generating the row-scanning-
driving voltage signals, the logic operator receiving the
pre-charge control signals and overlapping the pre-charge
control signals and the row-scanning-driving voltage signals
to obtain the row-scanning-driving signals, and the scanning
driving circuit transforming the row-scanning-driving sig-
nals to the row-scanning-driving voltage so as to transmit
the column-scanning-driving voltage to a corresponding
scanning line.

5. The driving circuit as claimed in claim 4, wherein the
scanning driving circuit further comprises an output buffer
enhancing a driving capability of the row-scanning-driving
voltage and transmitting the enhanced row-scanning-driving
voltage to the corresponding scanning line.

6. The driving circuit as claimed in claim 2, wherein the
driving circuit further comprises a data driving circuit
receiving the column data voltage signals, transforming the
column data voltage signals to the data voltage, and trans-
mitting the data voltage to the data line.

7. The driving circuit as claimed in claim 3, wherein the
driving circuit further comprises a data driving circuit
receiving the column data voltage signals, transforming the
column data voltage signals to the data voltage, and trans-
mitting the data voltage to the data line.

8. The driving circuit as claimed in claim 4, wherein the
driving circuit further comprises a data driving circuit
receiving the column data voltage signals, transforming the
column data voltage signals to the data voltage, and trans-
mitting the data voltage to the data line.

9. The driving circuit as claimed in claim 5, wherein the
driving circuit further comprises a data driving circuit
receiving the column data voltage signals, transforming the
column data voltage signals to the data voltage, and trans-
mitting the data voltage to the data line.

10. A driving method of liquid crystal panels, comprising:

(S1) receiving video signals by a driving circuit and
analyzing frame turn-on signals and column data volt-
age signals corresponding to a needed grayscale;

(S2) calculating a pre-charge time period needed for the
subpixels to be displayed in accordance with the col-
umn data voltage signals in a real-time manner, and
obtaining the pre-charge control signals in accordance
with the pre-charge time period,

(S3) generating row-scanning-driving voltage signals in
accordance with the frame turn-on signals;
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(S4) overlapping the pre-charge control signals and the
column scanning driving voltage signals, and trans-
forming the row-scanning-driving signals to the row-
scanning-driving voltage; and

(S85) transmitting the row-scanning-driving voltage to a
corresponding scanning line.

11. The driving method as claimed in claim 10, wherein

the step (S2) further comprises:

extracting the column data voltage signals of the subpix-
els of a previous frame to be displayed in a real-time
manner to calculate a first data voltage, extracting the
column data voltage signals of the subpixels of the
current frame to be displayed in the real-time manner to
calculate a second data voltage, the subpixels being
located in a previous column and in the corresponding
same row., and extracting the column data voltage
signals of the current frame of the subpixels to be
displayed in the real-time manner to calculate a third
data voltage from the analyzed column data voltage
signals;

calculating a pre-charge time period needed for charging
from the first data voltage to the third data voltage in
accordance with the second data voltage in the real-
time manner so as to adopt the pre-charge time period
as a time period of the pre-charge control signals to
obtain pre-charge control signals.

12. The driving method as claimed in claim 10, wherein

the step (S4) further comprises:

(S41) overlapping the pre-charge control signals and
row-scanning-driving voltage signals to obtain the row-
scanning-driving signals; and

(S42) transforming the row-scanning-driving signals to
the row-scanning-driving voltage.

13. The driving method as claimed in claim 12, wherein
after the step (S42), the method further comprises step (S43)
of enhancing a driving capability of the row-scanning-
driving voltage.
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14. The driving method as claimed in claim 10, wherein
after the step (S1) and before the step (S5). the method
further comprises:

(S6) transforming the row-scanning-driving signals to the
row-scanning-driving voltage so as to transmit the
column-scanning-driving voltage to a corresponding
scanning line.

15. The driving method as claimed in claim 11, wherein
after the step (S1) and before the step (S5). the method
further comprises:

(S6) transforming the row-scanning-driving signals to the
row-scanning-driving voltage so as to transmit the
column-scanning-driving voltage to a corresponding
scanning line.

16. The driving method as claimed in claim 12, wherein
after the step (S1) and before the step (S5). the method
further comprises:

(S6) transforming the row-scanning-driving signals to the
row-scanning-driving voltage so as to transmit the
column-scanning-driving voltage to a corresponding
scanning line.

17. The driving method as claimed in claim 13, wherein
after the step (S1) and before the step (S5). the method
farther comprises:

(S6) transforming the row-scanning-driving signals to the
row-scanning-driving voltage so as to transmit the
column-scanning-driving voltage to a corresponding
scanning line.

18. The driving method as claimed in claim 14, wherein
after the step (S1) and before the step (S5). the method
farther comprises:

(S6) transforming the row-scanning-driving signals to the
row-scanning-driving voltage so as to transmit the
column-scanning-driving voltage to a corresponding
scanning line.
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