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(57) ABSTRACT

A data driving circuit includes a processing module for deter-
mining grayscale levels will be displayed by pixels on an nth
scanning line and judging driving voltage polarities of the
pixels; a storing module for storing duty cycles of charging
voltages corresponding to grayscale levels of pixels on a
liquid crystal panel; a switching module for reading duty
cycles of charging voltages corresponding to the grayscale
levels will be displayed by the pixels on the nth scanning line
from the storing module and controlling charging times of the
pixels according to the readout charging voltages; and a volt-
age selecting module for selecting charging voltages corre-
sponding to the pixels on the nth scanning line according to
the processing module determined grayscale levels will be
displayed by the pixels and judged driving voltage polarities
of the pixels, and supplying the selected charging voltages to
the pixels through the switching module.
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DATA DRIVING CIRCUIT FOR DRIVING
LIQUID CRYSTAL PANEL AND DRIVING
METHOD OF LIQUID CRYSTAL PANEL

TECHNICAL FIELD

[0001] The present invention relates to the field of liquid
crystal display, and particularly to a data driving circuit for
driving a liquid crystal panel and a driving method of liquid
crystal panel.

DESCRIPTION OF RELATED ART

[0002] Generally speaking, the human eye has a much
higher sensitivity to the brightness change in a relatively dark
environment than that in a relatively bright environment. This
biological instinct facilitates our ancient ancestors when the
night comes still having enough ability to discern approach-
ing danger in the dark.

[0003] By some modern visual experiments, we have
known that a relationship formula between perception of
human eye and brightness is: Y=AX", where Y indicates the
brightness, A indicates the perception of human eye, T is
about in the range of 2.2-2.5. The relationship formula cus-
tomarily is termed as “I" curve (or referred to as gamma
curve)”, and (1/A)"" indicates the sensitivity of the percep-
tion of human eye to brightness change.

[0004] Since the above-described visual characteristic of
human eye, during the display process of liquid crystal dis-
play apparatus, it is needed to adjust the brightness of dis-
played color, so that the human eye can observe a better
display effect. In order to obtain the linear response relation-
ship of brightness and perception of human eye, it is neces-
sary to configure the liquid crystal display apparatus to adopt
a gamma curve adjustment. In the gamma curve, the longitu-
dinal axis represents brightness (or transmittance), and the
horizontal axis generally represents grayscale (or digitized
video data).

[0005] Nowadays, the proposed solutions of improving dis-
play quality of liquid crystal display apparatus most are
gamma corrections performed in source driver ICs. The con-
ventional gamma correction is to generate a set of gamma
voltages by pre-designing a set of gamma resistances during
circuit design to match with an internal gamma resistance
integrated in the source driver IC. After the source driver IC
receives digitized video data from a timer controller TCON, it
refers to the set of gamma voltages and then outputs grayscale
response driving voltages on corresponding data lines, and
thereby achieving the purpose of displaying different gray-
scales.

[0006] When the conventional liquid crystal display appa-
ratus charges liquid crystal pixels, each liquid crystal pixel is
charged by a fixed voltage, and the fixed voltage is generated
by the gamma correction circuit. Such gamma circuit is
equipped with a series of resistors and thereby generates a set
of gamma voltages by voltage-dividing of the resistors. When
the source driver IC charges each liquid crystal pixel, the
gamma voltages are outputted as reference voltages for the
charge of each liquid crystal pixel. For example, with regard
to a 6-bit output signal, when wanting to display a certain
grayscale level e.g., sixtieth grayscale level L60 on a liquid
crystal pixel, the source driver IC would find out the voltage
V60 from the gamma voltages corresponding to .60 accord-
ing to the digitized video data from the TCON, and output the
voltage of V60 on the liquid crystal pixel to charge the liquid
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crystal pixel. However, inthe prior art, in one aspect, since the
quantity of gamma voltages is large, the expense of resistors
cause a cost. In another aspect, the gamma resistors would
excessively occupy the space of PCB board, resulting in a
large area of the PCB board and influencing the size of liquid
crystal panel. Moreover, the layout design of PCB board
becomes complexity and the wiring of gamma voltages is
difficult to be realized.

SUMMARY

[0007] In view of the above shortcomings of prior art, an
objective of the present invention is to provide a data driving
circuit for driving a liquid crystal panel. The data driving
circuit includes a processing module, a storing module, a
switching module and a voltage selecting module. The pro-
cessing module is for determining grayscale levels will be
displayed by pixels on an nth scanning line and judging
driving voltage polarities of the pixels on the nth scanning
line. The storing module is for storing duty cycles of charging
voltages corresponding to grayscale levels of pixels on the
liquid crystal panel. The switching module is for reading out
duty cycles of charging voltages corresponding to the gray-
scale levels will be displayed by the pixels on the nth scanning
line from the storing module, and controlling charging times
of the pixels on the nth scanning line according to the readout
duty cycles of the charging voltages corresponding to the
grayscale levels will be displayed by the pixels on the nth
scanning line. The voltage selecting module is for selecting
charging voltages corresponding to the pixels on the nth scan-
ning line according to the grayscale levels will be displayed
by the pixels on the nth scanning determined by the process-
ing module and the driving voltage polarities of the pixels on
the nth scanning line judged by the processing module, and
supplving the selected charging voltages corresponding to the
pixels on the nth scanning line through the switching module
to corresponding pixels on the nth scanning line.

[0008] In an exemplary embodiment, when the processing
module judges that there is a positive polarity voltage driven
pixel among the pixels on the nth scanning line and deter-
mines that a grayscale level will be displayed by the positive
polarity voltage driven pixel falls in between [(max+3)/2]th
grayscale level to [max]th grayscale level, the voltage select-
ing module selects a first charging voltage and supplies the
first charging voltage through the switching module to the
positive polarity voltage driven pixel, the switching module
controls a charging time of the positive polarity voltage driven
pixel according to a duty cycle of the first charging voltage
corresponding to the grayscale level will be displayed by the
positive polarity voltage driven pixel readout from the storing
module. The [max]th grayscale level indicates the maximum
grayscale level determined by the processing module.
[0009] Inan exemplary embodiment, when the processing
module judges that there is a positive polarity voltage driven
pixel among the pixels on the nth scanning line and deter-
mines that a grayscale level will be displayed by the positive
polarity voltage driven pixel falls in between Oth grayscale
level to [(max+1)/2]th grayscale level, the voltage selecting
module selects a second charging voltage and supplies the
second charging voltage through the switching module to the
positive polarity voltage driven pixel, the switching module
controls a charging time of the positive polarity voltage driven
pixel according to a duty cycle of the second charging voltage
corresponding to the grayscale level will be displayed by the
positive polarity voltage driven pixel readout from the storing
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module. A [max]th grayscale level indicates the maximum
grayscale level determined by the processing module.
[0010] In an exemplary embodiment, when the processing
module judges that there is a negative polarity voltage driven
pixel among the pixels on the nth scanning line and deter-
mines that a grayscale level will be displayed by the negative
polarity voltage driven pixel falls in between Oth grayscale
level to [(max+1)/2]th grayscale level, the voltage selecting
module selects a third charging voltage and supplies the third
charging voltage through the switching module to the nega-
tive polarity voltage driven pixel, the switching module con-
trols a charging time of the negative polarity voltage driven
pixel according to a duty cycle of the third charging voltage
corresponding to the grayscale level will be displayed by the
negative polarity voltage driven pixel readout from the storing
module. A [max]th grayscale level indicates the maximum
grayscale level determined by the processing module.
[0011] In an exemplary embodiment, when the processing
module judges that there is a negative polarity voltage driven
pixel among the pixels on the nth scanning line and deter-
mines that a grayscale level will be displayed by the negative
polarity voltage driven pixel falls in between [(max+3)/2]th
grayscale level to [max]th grayscale level, the voltage select-
ing module selects a fourth charging voltage and supplies the
fourth charging voltage through the switching module to the
negative polarity voltage driven pixel, the switching module
controls a charging time of the negative polarity voltage
driven pixel according to a duty cycle of the fourth charging
voltage corresponding to the grayscale level will be displayed
by the negative polarity voltage driven pixel readout from the
storing module. The [max]th grayscale level indicates the
maximum grayscale level determined by the processing mod-
ule.

[0012] Another objective of the present invention is to pro-
vide a driving method of liquid crystal panel. The driving
method includes: determining grayscale levels will be dis-
plaved by pixels on an nth scanning line and judging driving
voltage polarities of the pixels on the nth scanning line; read-
ing out duty cycles of charging voltages corresponding to the
grayscale levels will be displayed by the pixels on the nth
scanning line; and selecting charging voltages corresponding
to the pixels on the nth scanning line according to the deter-
mined grayscale levels will be displayed by the pixels on the
nth scanning and the judged driving voltage polarities of the
pixels on the nth scanning line, and supplying the selected
charging voltages corresponding to the pixels on the nth scan-
ning line to corresponding pixels on the nth scanning line.
[0013] Inanexemplary embodiment, whenitis judged that
there is a positive polarity voltage driven pixel among the
pixels on the nth scanning line and determined that a gray-
scale level will be displayed by the positive polarity voltage
driven pixel falls in between [(max+3)/2]th grayscale level to
[max]th grayscale level, selecting a first charging voltage,
supplying the first charging voltage to the positive polarity
voltage driven pixel, and controlling a charging time of the
positive polarity voltage driven pixel according to a readout
duty cycle of the first charging voltage corresponding to the
grayscale level will be displayed by the positive polarity
voltage driven pixel. The [max]th grayscale level indicates
the maximum grayscale level of determining.

[0014] Inanexemplary embodiment, whenitis judged that
there is a positive polarity voltage driven pixel among the
pixels on the nth scanning line and determined that a gray-
scale level will be displayed by the positive polarity voltage
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driven pixel falls in between Oth grayscale level to [(max+1)/
2]th grayscale level, selecting a second charging voltage,
supplying the second charging voltage to the positive polarity
voltage driven pixel, and controlling a charging time of the
positive polarity voltage driven pixel according to a readout
duty cycle of the second charging voltage corresponding to
the grayscale level will be displayed by the positive polarity
voltage driven pixel. A [max|th grayscale level indicates the
maximum grayscale level of determining.

[0015] Inanexemplary embodiment, when itis judged that
there is a negative polarity voltage driven pixel among the
pixels on the nth scanning line and determined that a gray-
scale level will be displayed by the negative polarity voltage
driven pixel falls in between Oth grayscale level to [(max+1)/
2]th grayscale level, selecting a third charging voltage, sup-
plying the third charging voltage to the negative polarity
voltage driven pixel, and controlling a charging time of the
negative polarity voltage driven pixel according to a readout
duty cycle of the third charging voltage corresponding to the
grayscale level will be displayed by the negative polarity
voltage driven pixel. A [max]|th grayscale level indicates the
maximum grayscale level of determining.

[0016] Inanexemplary embodiment, when itis judged that
there is a negative polarity voltage driven pixel among the
pixel on the nth scanning line and determined that a grayscale
level will be displayed by the negative polarity voltage driven
pixel falls in between [(max+3)/2]th grayscale level to [max]
th grayscale level, selecting a fourth charging voltage, sup-
plying the fourth charging voltage to the negative polarity
voltage driven pixel, and controlling a charging time of the
negative polarity voltage driven pixel according to a readout
duty cycle of the fourth charging voltage corresponding to the
grayscale level will be displayed by the negative polarity
voltage driven pixel. The [max]th grayscale level indicates
the maximum grayscale level of determining.

[0017] Accordingly, with regard to the data driving circuit
for driving liquid crystal panel and the driving method of
liquid crystal panel of the present invention, there is no nec-
essary need of the gamma resistor when designing the data
driving circuit, the cost is down and the area of PCB is
reduced. Moreover, the wiring space of PCB design is
increased and the complexity of PCB design is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above embodiments will become more readily
apparent to those ordinarily skilled in the art after reviewing
the following detailed description and accompanying draw-
ings.

[0019] FIG. 1isaschematic block diagram ofa data driving
circuit for driving a liquid crystal panel in accordance with an
exemplary embodiment of the present invention.

[0020] FIG. 2is a schematic flow chart of a driving method
of liquid crystal panel in accordance with an exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0021] The present invention will now be described more
specifically with reference to the following embodiments. It
is to be noted that the following descriptions of embodiments
are presented herein for purpose of illustration and descrip-
tion only. It is not intended to be exhaustive or to be limited to
the precise form disclosed.
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[0022] FIG.1isaschematic block diagram ofa data driving
circuit for driving a liquid crystal panel in accordance with an
exemplary embodiment.

[0023] Referring to FIG. 1, the data driving circuit (or
referred to as source driver IC) in accordance with the exem-
plary embodiment includes: a processing module 10, a stor-
ing module 20, a switching module 30 and a voltage selecting
module 40.

[0024] Specifically, the processing module 10 may include
a shift register, a first set of data registers and a second set of
data registers. The quantity of the dataregisters in the first and
second sets of data registers is equal to the column quantity of
pixels arranged in a matrix on the liquid crystal panel. The
shift register controls an action time of the data driving circuit
according to a horizontal clock signal (H clock) and a hori-
zontal synchronizing signal (H sync) to sequentially turn on
latched first set of data registers. The first set of data registers
receive and sequentially store digitized video data (or gray-
scales) will be displayed by pixels on the nth (herein, n is a
natural number) scanning line, after the digitized video data
all are sequentially stored in the first set of data registers,
relying on a next horizontal synchronizing signal, all the data
(i.e., the digitized video data will be displayed by the pixels on
the nth scanning line) simultaneously transfer to the second
set of data registers. At this time, the shift register is triggered
by the next horizontal synchronizing signal to store digitized
video data (or grayscales) will be displayed by pixels on the
(n+1)th scanning line to the first set of data registers. The
second set of data registers calculate out grayscale levels of
the pixels on the nth scanning line according to the received
digitized video data will be displayed by the pixels on the nth
scanning line, and judge driving voltage polarities for the
pixels on the nth scanning line.

[0025] The storing module 20 is configured (i.e., structured
and arranged) for storing duty cycles of charging voltages
corresponding to grayscale levels of pixels (or referred to as
all levels of grayscale) on the liquid crystal panel.

[0026] The switching module 30 may be a metal-oxide-
semiconductor (MOS) transistor(s). The switching module
30 is configured for reading out duty cycles of charging
voltages corresponding to grayscale levels of pixels on the nth
scanning line from the storing module 20 and controlling
charging times of the pixels on the nth scanning line accord-
ing to the readout duty cycles of charging voltages corre-
sponding to the grayscales of the pixels on the nth scanning
line. Herein, the duty cycle of charging voltage is a ratio of a
working time of charging voltage (i.e., duration of high level
signal) to the whole pixel charging time in a pixel charging
process.

[0027] Thevoltage selecting module 40 may be a digital to
analog converter (or referred to as multiplexer). The voltage
selecting module 40 is configured for selecting charging volt-
ages corresponding to the pixels on the nth scanning line
according to the grayscale levels will be displayed by the
pixels on the nth scanning and the driving voltage polarities of
the pixels on the nth scanning line after reading out the gray-
scale levels of the pixels on the nth scanning line and the
driving voltage polarities of the pixels on the nth scanning line
from the processing module 10, and further for supplying the
charging voltages corresponding to the pixels on the nth scan-
ning line through the switching module 30 to corresponding
pixels on the nth scanning line.

[0028] When the processing module 10 judges that there is
a positive polarity voltage driven pixel (i.e., generally a pixel
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will be driven by positive polarity voltage) among the pixels
on the nth scanning line and calculates out that a grayscale
level of the positive polarity voltage driven pixel falls in
between [(max+3)/2]th grayscale level to [max]th grayscale
level, the voltage selecting module 40 selects a first charging
voltage and supplies the first charging voltage through the
switching module 30 to the positive polarity voltage driven
pixel on the nth scanning line, the switching module 30 con-
trols a charging time of the positive polarity voltage driven
pixel according to a duty cycle of the first charging voltage
corresponding to the grayscale level of the positive polarity
voltage driven pixel on the nth scanning line readout from the
storing module 20, so that the positive polarity voltage driven
pixel on the nth scanning line can carry out different grayscale
display. Where, the [max]th grayscale level indicates the
maximum grayscale level calculated out by the processing
module 10.

[0029] When the processing module 10 judges out that
there is a positive polarity voltage driven pixel among the
pixels on the nth scanning line and calculates out that a
grayscale level of the positive polarity voltage driven pixel
falls in between Oth grayscale level to [(max+1)/2]th gray-
scale level, the voltage selecting module 40 selects a second
charging voltage and supplies the second charging voltage
through the switching module 30 to the positive polarity
voltage driven pixel on the nth scanning line, the switching
module 30 controls a charging time of the positive polarity
voltage driven pixel according to a duty cycle of the second
charging voltage corresponding to the grayscale level of the
positive polarity voltage driven pixel on the nth scanning line
readout from the storing module 20, so that the positive polar-
ity voltage driven pixel on the nth scanning line can carry out
different grayscale display. Where, a [max]th grayscale level
indicates the maximum grayscale level being able to be cal-
culated out by the processing module 10.

[0030] Herein, it is indicated that the first charging voltage
has a value larger than that of the second charging voltage.
[0031] In addition, when the processing module 10 judges
out that there is a negative polarity voltage driven pixel among
the pixels on the nth scanning line and calculates out that a
grayscale level of the negative polarity voltage driven pixel
falls in between Oth grayscale level to [(max+1)/2]th gray-
scale level, the voltage selecting module 40 selects a third
charging voltage and supplies the third charging voltage
through the switching module 30 to the negative polarity
voltage driven pixel on the nth scanning line, the switching
module 30 controls a charging time of the negative polarity
voltage driven pixel according to a duty cycle of the third
charging voltage corresponding to the grayscale level of the
negative polarity voltage driven pixel on the nth scanning line
readout from the storing module 20, so that the negative
polarity voltage driven pixel on the nth scanning line can
carry out different grayscale display. Where, a [max]th gray-
scale level indicates the maximum grayscale level being able
to be calculated out by the processing module 10.

[0032] When the processing module 10 judges out that
there is a negative polarity voltage driven pixel among the
pixels on the nth scanning line and calculates out that a
grayscale level of the negative polarity voltage driven pixel
that falls in between [(max+3)/2]th grayscale level to [max]th
grayscale level, the voltage selecting module 40 selects out a
fourth charging voltage and supplies the fourth charging volt-
age through the switching module 30 to the negative polarity
voltage driven pixel on the nth scanning line, the switching
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module 30 controls a charging time of the negative polarity
voltage driven pixel according to a duty cycle of the fourth
charging voltage corresponding to the grayscale level of the
negative polarity voltage driven pixel on the nth scanning line
readout from the storing module 20, so that the negative
polarity voltage driven pixel on the nth scanning line can
carry out different grayscale display. Where, the [max]th
grayscale level indicates the maximum grayscale level being
able to be calculated out by the processing module 10.
[0033] Herein, it is indicated that the third charging voltage
has a value smaller than that of the fourth charging voltage.
[0034] FIG.2is a schematic flow chart of a driving method
of liquid crystal panel in accordance with an exemplary
embodiment of the present invention.

[0035] Referring to FIG. 1 and FIG. 2, in an operation 201,
the processing module 10 determines grayscale levels will be
displayed by pixels on an nth scanning line and judges driving
voltage polarities of the pixels on the nth scanning line. In the
operation, the processing module 10 may include a shift
register, a first set of data registers and a second set of data
registers. The quantity of the data registers in the first and
second sets of data registers is identical to the column quan-
tity of pixels arranged in a matrix on the liquid crystal panel.
[0036] The shift register controls an action time of the data
driving circuit according to a horizontal clock signal (H
clock) and a horizontal synchronizing signal (H sync) to
sequentially turn on latched first set of data registers. The first
set of data registers receive and sequentially store digitized
video data (or grayscale levels) will be displayed by the pixels
on the nth scanning line, and after the digitized video data all
are sequentially stored in the first set of data registers, relying
on a next horizontal synchronizing signal, all the data (i.e., the
digitized video data (or grayscale levels) will be displayed by
the pixels on the nth scanning line) simultaneously transfer to
the second set of data registers. At this time, the shift register
is triggered by the next horizontal synchronizing signal to
store digitized video data (or grayscale levels) will be dis-
played by pixels on the (n+1)th scanning line to the first set of
data registers. The second set of data registers calculate out
gray scale levels of the pixels on the nth scanning line accord-
ing to the received digitized video data will be displayed by
the pixels on the nth scanning line, and judge driving voltage
polarities for the pixels on the nth scanning line.

[0037] Inan operation 202, the switching module 30 reads
out duty cycles of charging voltages corresponding to the
grayscale levels will be displayed by the pixels on the nth
scanning line. Herein, the storing module 20 is configured for
storing duty cycles of charging voltages corresponding to
grayscale levels of pixels (or referred to as all levels of gray-
scale) on the liquid crystal panel. The switching module 30
reads out the duty cycles of charging voltages corresponding
to the grayscale levels of the pixels on the nth scanning line
from the storing module 20 and controls charging times of the
pixels on the nth scanning line according to the readout duty
cycles of charging voltages corresponding to the grayscale
levels of the pixels on the nth scanning line. The duty cycle of
charging voltage indicates a ratio of a working time of charg-
ing voltage (i.e., duration of high level signal) to the whole
pixel charging time in a pixel charging process.

[0038] Inanoperation 203, the voltage selecting module 40
selects charging voltages corresponding to the pixels on the
nth scanning line according to the grayscale levels will be
displayed by the pixels on the nth scanning line determined by
the processing module 10 and the driving voltage polarities of
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the pixels on the nth scanning line judged by the processing
module 10, and further supplies the selected charging volt-
ages corresponding to the pixels on the nth scanning line
through the switching module 30 to corresponding pixels on
the nth scanning line.

[0039] Furthermore, in the above operation, when the pro-
cessing module 10 judges that there is a positive polarity
voltage driven pixel among the pixels on the nth scanning line
and calculates out that a grayscale level of the positive polar-
ity voltage driven pixel falls in between [(max+3)/2]th gray-
scale level to [max]th grayscale level, the voltage selecting
module 40 selects a first charging voltage and supplies the
first charging voltage through the switching module 30 to the
positive polarity voltage driven pixel on the nth scanning line,
the switching module 30 controls a charging time of the
positive polarity voltage driven pixel according to a duty
cycle of the first charging voltage corresponding to the gray-
scale level of the positive polarity voltage driven pixel on the
nth scanning line readout from the storing module 20, so that
the positive polarity voltage driven pixel on the nth scanning
line can carry out different grayscale display. Where, the
[max]th grayscale level indicates the maximum grayscale
level calculated out by the processing module 10.

[0040] When the processing module 10 judges that there is
a positive polarity voltage driven pixel among the pixels on
the nth scanning line and calculates out that a grayscale level
of the positive polarity voltage driven pixel falls in between
Oth grayscale level to [ (max+1)/2]th grayscale level, the volt-
age selecting module 40 selects a second charging voltage
and supplies the second charging voltage through the switch-
ing module 30 to the positive polarity voltage driven pixel on
the nth scanning line, the switching module 30 controls a
charging time of the positive polarity voltage driven pixel
according to a duty cycle of the second charging voltage
corresponding to the grayscale level of the positive polarity
voltage driven pixel on the nth scanning line readout from the
storing module 20, so that the positive polarity voltage driven
pixel on the nth scanning line can carry out different grayscale
display. Where, a [max|th grayscale level indicates the maxi-
mum grayscale level being able to be calculated out by the
processing module 10.

[0041] Herein, it is indicated that the first charging voltage
has a value is larger than that of the second charging voltage.
[0042] In addition, when the processing module 10 judges
that there is a negative polarity voltage driven pixel among the
pixels on the nth scanning line and calculates out that a
grayscale level of the negative polarity voltage driven pixel
falls in between Oth grayscale level to [(max+1)/2]th gray-
scale level, the voltage selecting module 40 selects a third
charging voltage and supplies the third charging voltage
through the switching module 30 to the negative polarity
voltage driven pixel on the nth scanning line, the switching
module 30 controls a charging time of the negative polarity
voltage driven pixel according to a duty cycle of the third
charging voltage corresponding to the grayscale level of the
negative polarity voltage driven pixel on the nth scanning line
readout from the storing module 20, so that the negative
polarity voltage driven pixel on the nth scanning line can
carry out different grayscale display. Where, a [max]th gray-
scale level indicates the maximum grayscale level being able
to be calculated out by the processing module 10.

[0043] When the processing module 10 judges that there is
a negative polarity voltage driven pixel among the pixels on
the nth scanning line and calculates out that a grayscale level
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of the negative polarity voltage driven pixel that falls in
between [(max+3)/2]th grayscale level to [max]th grayscale
level, the voltage selecting module 40 selects a fourth charg-
ing voltage and supplies the fourth charging voltage through
the switching module 30 to the negative polarity voltage
driven pixel on the nth scanning line, the switching module 30
controls a charging time of the negative polarity voltage
driven pixel according to a duty cycle of the fourth charging
voltage corresponding to the grayscale level of the negative
polarity voltage driven pixel on the nth scanning line readout
from the storing module 20, so that the negative polarity
voltage driven pixel on the nth scanning line can carry out
different grayscale display. Where, the [max]th grayscale
level indicates the maximum grayscale level being able to be
calculated out by the processing module 10.

[0044] Herein, it is indicated that the third charging voltage
has value smaller than that of the fourth charging voltage.
[0045] In summary, according to the various embodiments
of the present invention, since the switching module 30 sup-
plies the charging voltages of the pixels on the nth scanning
line selected by the voltage selecting module 40 to the pixels
on the nth scanning line, and further controls the charging
times of the pixels on the nth scanning line according to the
duty cycles of charging voltages corresponding to the gray-
scale levels of the pixels on the nth scanning line, so that the
pixels on the nth scanning line can carry out different gray-
scale display. Accordingly, there is no necessary need of the
gamma resistor when designing the data driving circuit, the
expense of resistor is saved and the area of PCB is reduced so
that the cost 1s down. Moreover, the wiring space of PCB
design is increased and the complexity of PCB design is
reduced, so that the product development cycle is consider-
ably shortened.

[0046] While the invention has been described in terms of
what is presently considered to be the most practical and
preferred embodiments, it is to be understood that the inven-
tion needs not be limited to the disclosed embodiment. On the
contrary, it is intended to cover various modifications and
similar arrangements included within the spirit and scope of
the appended claims which are to be accorded with the broad-
est interpretation so as to encompass all such modifications
and similar structures.

What is claimed is:

1. A data driving circuit for driving a liquid crystal panel,

comptising:

aprocessing module, configured for determining grayscale
levels will be displayed by pixels on an nth scanning line
and judging driving voltage polarities of the pixels on
the nth scanning line;

a storing module, configured for storing duty cycles of
charging voltages corresponding to grayscale levels of
pixels on the liquid crystal panel;

aswitching module, configured for reading out duty cycles
of charging voltages corresponding to the grayscale lev-
els will be displayed by the pixels on the nth scanning
line from the storing module, and for controlling charg-
ing times of the pixels on the nth scanning line according
to the readout duty cycles of the charging voltages cor-
responding to the grayscale levels will be displayed by
the pixels on the nth scanning line; and

a voltage selecting module, configured for selecting the
charging voltages corresponding to the pixels on the nth
scanning line according to the grayscale levels will be
displayed by the pixels on the nth scanning line deter-
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mined by the processing module and the driving voltage
polarities of the pixels on the nth scanning line judged by
the processing module, and for supplying the selected
charging voltages corresponding to the pixels on the nth
scanning line through the switching module to corre-
sponding pixels on the nth scanning line.

2. The data driving circuit according to claim 1, wherein
when the processing module judges that there is a positive
polarity voltage driven pixel among the pixels on the nth
scanning line and determines that a grayscale level will be
displayed by the positive polarity voltage driven pixel falls in
between [(max+3)/2]th grayscale level to [max]th grayscale
level, the voltage selecting module selects a first charging
voltage and supplies the first charging voltage through the
switching module to the positive polarity voltage driven pixel,
the switching module controls a charging time of the positive
polarity voltage driven pixel according to a duty cycle of the
first charging voltage corresponding to the grayscale level
will be displayed by the positive polarity voltage driven pixel
readout from the storing module, and the [max]th grayscale
level indicates the maximum grayscale level determined by
the processing module.

3. The data driving circuit according to claim 1, wherein
when the processing module judges that there is a positive
polarity voltage driven pixel among the pixels on the nth
scanning line and determines that a grayscale level will be
displayed by the positive polarity voltage driven pixel falls in
between Oth grayscale level to [(max+1)/2]th grayscale level,
the voltage selecting module selects a second charging volt-
age and supplies the second charging voltage through the
switching module to the positive polarity voltage driven pixel,
the switching module controls a charging time of the positive
polarity voltage driven pixel according to a duty cycle of the
second charging voltage corresponding to the grayscale level
will be displayed by the positive polarity voltage driven pixel
readout from the storing module, and a [max]th grayscale
level indicates the maximum grayscale level determined by
the processing module.

4. The data driving circuit according to claim 1, wherein
when the processing module judges that there is a negative
polarity voltage driven pixel among the pixels on the nth
scanning line and determines that a grayscale level will be
displayed by the negative polarity voltage driven pixel falls in
between Oth grayscale level to [(max+1)/2]th grayscale level,
the voltage selecting module selects a third charging voltage
and supplies the third charging voltage through the switching
module to the negative polarity voltage driven pixel, the
switching module controls a charging time of the negative
polarity voltage driven pixel according to a duty cycle of the
third charging voltage corresponding to the grayscale level
will be displayed by the negative polarity voltage driven pixel
readout from the storing module, and a [max]th grayscale
level indicates the maximum grayscale level determined by
the processing module.

5. The data driving circuit according to claim 1, wherein
when the processing module judges that there is a negative
polarity voltage driven pixel among the pixels on the nth
scanning line and determines that a grayscale level will be
displayed by the negative polarity voltage driven pixel falls in
between [(max+3)/2]th grayscale level to [max]th grayscale
level, the voltage selecting module selects a fourth charging
voltage and supplies the fourth charging voltage through the
switching module to the negative polarity voltage driven
pixel, the switching module controls a charging time of the
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negative polarity voltage driven pixel according to a duty
cycle of the fourth charging voltage corresponding to the
grayscale level will be displayed by the negative polarity
voltage driven pixel readout from the storing module, and the
[max]th grayscale level indicates the maximum grayscale
level determined by the processing module.

6. The data driving circuit according to claim 2, wherein
when the processing module judges that there is a positive
polarity voltage driven pixel among the pixels on the nth
scanning line and determines that a grayscale level will be
displayed by the positive polarity voltage driven pixel falls in
between Oth grayscale level to [(max+1)/2]th grayscale level,
the voltage selecting module selects a second charging volt-
age and supplies the second charging voltage through the
switching module to the positive polarity voltage driven pixel,
the switching module controls a charging time of the positive
polarity voltage driven pixel according to a duty cycle of the
second charging voltage corresponding to the grayscale level
will be displayed by the positive polarity voltage driven pixel
readout from the storing module, and a [max]|th grayscale
level indicates the maximum grayscale level determined by
the processing module.

7. The data driving circuit according to claim 6, wherein
when the processing module judges that there is a negative
polarity voltage driven pixel among the pixels on the nth
scanning line and determines that a grayscale level will be
displayed by the negative polarity voltage driven pixel falls in
between Oth grayscale level to [(max+1)/2]th grayscale level,
the voltage selecting module selects a third charging voltage
and supplies the third charging voltage through the switching
module to the negative polarity voltage driven pixel, the
switching module controls a charging time of the negative
polarity voltage driven pixel according to a duty cycle of the
third charging voltage corresponding to the grayscale level
will be displayed by the negative polarity voltage driven pixel
readout from the storing module, and a [max]|th grayscale
level indicates the maximum grayscale level determined by
the processing module.

8. The data driving circuit according to claim 7, wherein
when the processing module judges that there is a negative
polarity voltage driven pixel among the pixels on the nth
scanning line and determines that a grayscale level will be
displayed by the negative polarity voltage driven pixel falls in
between [(max+3)/2]th grayscale level to [max]th grayscale
level, the voltage selecting module selects a fourth charging
voltage and supplies the fourth charging voltage through the
switching module to the negative polarity voltage driven
pixel, the switching module controls a charging time of the
negative polarity voltage driven pixel according to a duty
cycle of the fourth charging voltage corresponding to the
grayscale level will be displayed by the negative polarity
voltage driven pixel readout from the storing module, and the
[max]th grayscale level indicates the maximum grayscale
level determined by the processing module.

9. A driving method of liquid crystal panel, comprising:

determining grayscale levels will be displayed by pixels on

an nth scanning line and judging driving voltage polari-
ties of the pixels on the nth scanning line;

reading out duty cycles of charging voltages corresponding

to the grayscale levels will be displayed by the pixels on
the nth scanning; and

selecting charging voltages corresponding to the pixels on

the nth scanning line according to the determined gray-
scale levels will be displayed by the pixels on the nth
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scanning line and the judged driving voltage polarities of
the pixels on the nth scanning line, and supplying the
selected charging voltages corresponding to the pixels
on the nth scanning line to corresponding pixels on the
nth scanning line.

10. The driving method according to claim 9, wherein
when it is judged that there is a positive polarity voltage
driven pixel among the pixels on the nth scanning line and
determined that a grayscale level will be displayed by the
positive polarity voltage driven pixel falls in between [(max+
3)/2]th grayscale level to [max|th grayscale level, selecting a
first charging voltage, supplying the first charging voltage to
the positive polarity voltage driven pixel, and controlling a
charging time of the positive polarity voltage driven pixel
according to a readout duty cycle of the first charging voltage
corresponding to the grayscale level will be displayed by the
positive polarity voltage driven pixel, and wherein the [max]
th grayscale level indicates the maximum grayscale level of
determining.

11. The driving method according to claim 9, wherein
when it is judged that there is a positive polarity voltage
driven pixel among the pixels on the nth scanning line and
determined that a grayscale level will be displayed by the
positive polarity voltage driven pixel falls in between Oth
grayscale level to [(max+1)/2]th grayscale level, selecting a
second charging voltage, supplying the second charging volt-
age to the positive polarity voltage driven pixel, and control-
ling a charging time of the positive polarity voltage driven
pixel according to a readout duty cycle of the second charging
voltage corresponding to the grayscale level will be displayed
by the positive polarity voltage driven pixel, and wherein a
[max]th grayscale level indicates the maximum grayscale
level of determining.

12. The driving method according to claim 9, wherein
when it is judged that there is a negative polarity voltage
driven pixel among the pixels on the nth scanning line and
determined that a grayscale level will be displayed by the
negative polarity voltage driven pixel falls in between Oth
grayscale level to [(max+1)/2]th grayscale level, selecting a
third charging voltage, supplying the third charging voltage to
the negative polarity voltage driven pixel, and controlling a
charging time of the negative polarity voltage driven pixel
according to areadout duty cycle of the third charging voltage
corresponding to the grayscale level will be displayed by the
negative polarity voltage driven pixel, and wherein a [max|th
grayscale level indicates the maximum grayscale level of
determining.

13. The driving method according to claim 9, wherein
when it is judged that there is a negative polarity voltage
driven pixel among the pixels on the nth scanning line and
determined that a grayscale level will be displayed by the
negative polarity voltage driven pixel falls in between [ (max+
3)/2]th grayscale level to [max]th grayscale level, selecting a
fourth charging voltage, supplying the fourth charging volt-
age to the negative polarity voltage driven pixel, and control-
ling a charging time of the negative polarity voltage driven
pixel according to a readout duty cycle of the fourth charging
voltage corresponding to the grayscale level will be displayed
by the negative polarity voltage driven pixel, and wherein the
[max]th grayscale level indicates the maximum grayscale
level of determining.

14. The driving method according to claim 10, wherein
when it is judged that there is a positive polarity voltage
driven pixel among the pixels on the nth scanning line and
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determined that a grayscale level will be displayed by the
positive polarity voltage driven pixel falls in between Oth
grayscale level to [(max+1)/2]th grayscale level, selecting a
second charging voltage, supplying the second charging volt-
age to the positive polarity voltage driven pixel, and control-
ling a charging time of the positive polarity voltage driven
pixel according to a readout duty cycle of the second charging
voltage corresponding to the grayscale level will be displayed
by the positive polarity voltage driven pixel, and wherein a
[max]th grayscale level indicates the maximum grayscale
level of determining.

15. The driving method according to claim 14, wherein
when it is judged that there is a negative polarity voltage
driven pixel among the pixels on the nth scanning line and
determined that a grayscale level will be displayed by the
negative polarity voltage driven pixel falls in between Oth
grayscale level to [(max+1)/2]th grayscale level, selecting a
third charging voltage, supplying the third charging voltage to
the negative polarity voltage driven pixel, and controlling a
charging time of the negative polarity voltage driven pixel
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according to a readout duty cycle of the third charging voltage
corresponding to the grayscale level will be displayed by the
negative polarity voltage driven pixel, and wherein a [max]th
grayscale level indicates the maximum grayscale level of
determining.

16. The driving method according to claim 15, wherein
when it is judged that there is a negative polarity voltage
driven pixel among the pixels on the nth scanning line and
determined that a grayscale level will be displayed by the
negative polarity voltage driven pixel falls in between [ (max+
3)/2]th grayscale level to [max]th grayscale level, selecting a
fourth charging voltage, supplying the fourth charging volt-
age to the negative polarity voltage driven pixel, and control-
ling a charging time of the negative polarity voltage driven
pixel according to a readout duty cycle of the fourth charging
voltage corresponding to the grayscale level will be displayed
by the negative polarity voltage driven pixel, and wherein the
[max]th grayscale level indicates the maximum grayscale
level of determining.
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