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(7) ABSTRACT

The present invention discloses a liquid crystal display panel
and a liquid crystal display device, the liquid crystal display
panel includes: a plurality of data lines and a plurality of
scan lines, wherein the plurality of data lines intersect with
the plurality of scan lines to define X rows and Y columns
of pixel units arranged in a matrix, S types of different
polarity inversion positions are existed from an i-th column
of pixel unit to an [i+(U-1)]-th column of pixel unit, where
0<i<Y, U=z4, S=z2, and U is a polarity inversion repetition
period in a scan line direction. The liquid crystal display
panel and the liquid crystal display device provided by the

(51) Int.CL present invention can alleviate the phenomenon of horizon-
G09IG 3/36 (2006.01) tal equidistant horizontal stripes, and can reduce the problem
GO2F 1/1362 (2006.01) of excessive power consumption and temperature increase
GO2F 1/133 (2006.01) caused by driving.
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LIQUID CRYSTAL DISPLAY PANEL AND
LIQUID CRYSTAL DISPLAY DEVICE

FIELD OF THE DISCLOSURE

[0001] The present invention relates to the field of display
technologies, and in particular to a liquid crystal display
panel and a liquid crystal display device.

BACKGROUND OF THE DISCLOSURE

[0002] With the development of display technology, liquid
crystal display (LCD) has gradually replaced the cathode ray
tube (CRT) display device due to its advantages of lightness,
thinness and low radiation. It is the most common display
device in information terminals such as computers, smart
phones, mobile phones, car navigation devices, and e-books.
[0003] Inthe liquid crystal panel display driving signal, in
order to prevent the liquid crystal molecules from being
cured, the AC driving method is used for driving. The
commonly used inversion driving method is a little inversion
driving mode, column inversion driving mode, row inver-
sion driving mode, and 142 line inversion driving mode.
Wherein, the 1+2 line inversion driving mode has better
display quality and the power consumption is slightly lower
than the dot inversion, so it is the most commonly used
inversion driving method at present. However, in the case of
the 1+2 line inversion driving mode, the temperature of the
driving chip can reach 120° C. or even exceed 120° C.
Therefore, the process of attaching the heat sink has to be
taken to lower the operating temperature of the driving chip,
which increases the production cost of the entire panel.
Therefore, more and more N Line inversion driving methods
are being used at present, and this driving method is a
method of performing polarity inversion every N rows of
pixel units. Therefore, the polarity inversion positions occur
at the pixel positions of the same row, and the larger the
value of N, the more significant the temperature at which the
driving chip operates is lowered.

[0004] However, the output of the N Line inversion driv-
ing method in one frame of image is a kind of switching
polarity of a time series loop. The problem of insufficient
pixel charging due to the RC (Resistance Capacitance) delay
effect causes a phenomenon of horizontal equidistant hori-
zontal stripes on the liquid crystal panel, and the phenom-
enon of horizontal equidistant horizontal stripes is more
pronounced when the value of N is larger.

SUMMARY OF THE DISCLOSURE

[0005] 1In order to solve the above problems in the prior
art, the present invention provides a liquid crystal display
panel and a liquid crystal display device.

[0006] Specifically, a liquid crystal display panel accord-
ing to an embodiment of the present invention includes: a
plurality of data lines and a plurality of scan lines, wherein
the plurality of data lines intersect with the plurality of scan
lines to define X rows and Y columns of pixel units arranged
in a matrix, and X and Y are positive integers, S types of
different polarity inversion positions are existed from an i-th
column of pixel unit to an [i+(U-1)]-th column of pixel unit,
where 0<i<Y, Uz4, Sz2, and U is a polarity inversion
repetition period in a scan line direction.

[0007] In an embodiment of the invention, a polarity of a
j-th pixel of the i-th column of pixel unit is opposite to a
polarity of a (j+V)-th pixel of the i-th column of pixel unit,
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where j and V are positive integers and V=4, and V is a
polarity inversion period in a data line direction.

[0008] Inanembodiment of the invention, a polarity of the
i-th column of pixel unit is the same as a polarity of an
(i+U)-th column of pixel unit.

[0009] Inaddition, a liquid crystal display device provided
by an embodiment of the present invention includes: a
timing controller, a source driving circuit, a gate driving
circuit, and any one of the foregoing liquid crystal display
panels; the timing controller is respectively connected to the
source driving circuit and the gate driving circuit configured
to perform timing control on the source driving circuit and
the gate driving circuit; the source driving circuit is con-
nected to the liquid crystal display panel configured to
provide a data driving signal to the plurality of data lines;
and the gate driving circuit is connected to the liquid crystal
display panel configured to provide a scan driving signal to
the plurality of scan lines.

[0010] In an embodiment of the invention, the source
driving circuit includes: a first switching unit, configured to
receive a first polarity digital signal, and rearrange each
polarity position of the first polarity digital signal according
to a polarity of each polarity position in the first polarity
digital signal to obtain a second polarity digital signal; a
polarity conversion unit, configured to perform polarity
conversion on the second polarity digital signal to obtain a
first polarity conversion signal; and a second switching unit,
configured to perform position recovery on the first polarity
switching signal according to the polarity of each polarity
position in the first polarity digital signal, and obtain a
second polarity switching signal configured to control S
different polarity inversion positions between the i-th col-
umn of the pixel unit and the [1+(U-1)]-th column of the
pixel unit.

[0011] In an embodiment of the invention, the first switch
unit comprises N first switch modules, the first polarity
digital signal comprises a plurality of sub polarity digital
signals, each of the first switch modules is configured to
receive the sub polarity digital signals according to a set
interval; the polarity conversion unit comprises N polarity
conversion modules, the polarity conversion module com-
prises a positive polarity conversion module and a negative
polarity conversion module; when the polarity conversion
module corresponding to a K-th stage first switch module is
a positive polarity conversion module, the polarity conver-
sion module corresponding to a (K+1)-th stage first switch
module is a negative polarity conversion module, where N

and K are both positive integers, and 1< K< N.

[0012] Inanembodiment ofthe invention, a first stage first
switch module and a N-th stage first switch module each
comprise one first switch, a second stage first switch module
to a (N-1)-th stage first switch module each comprise two
first switches and one second switch; in the first stage first
switch module, an input end of the first switch receives the
first polarity digital signal, and a first output end of the first
switch and a second output end of the first switch respec-
tively connect two polarity conversion modules having
different polarity conversion functions; in a M-th stage first
switch module, an input end of the second switch receives
the first polarity digital signal, and a first output end of the
second switch and a second output end of the second switch
are respectively connected to input ends of the two first
switches, the first output end of the first switch and the
second output end of the first switch are respectively con-
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nected to the two polarity conversion modules having dif-
ferent polarity conversion functions, where M is a positive
integer, and 1<M<N; and in the N-th stage first switch
module, the input end of the first switch receives the first
polarity digital signal, and the first output end of the first
switch and the second output end of the first switch are
respectively connected to the two polarity conversion mod-
ules having different polarity conversion functions.

[0013] Inanembodiment ofthe invention, in the first stage
first switch module, the input end of the first switch receives
the first polarity digital signal, the first output end of the first
switch 1s connected to the first stage polarity conversion
module, and the second output end of the first switch is
connected to the second stage polarity conversion module;
in the M-th stage first switch module, the input end of the
second switch receives the first polarity digital signal, the
first output end and the second output end of the second
switch are respectively connected to the input ends of the
two first switches, the first output ends of the first switches
are respectively connected to the polarity conversion module
of an upper stage and a lower stage, the second output ends
of the first switches are respectively connected to the polar-
ity conversion module of the current stage and the polarity
conversion module of the lower/upper stage; and in the N-th
stage first switch module, the input end of the first switch
receives the N-th polarity digital signal, the first output end
of the first switch is connected to the (N=1)-th stage polarity
conversion module, and the second output end of the first
switch is connected to the N-th stage polarity conversion
module.

[0014] In an embodiment of the invention, the source
driving circuit further comprises a data latch unit and a level
shifting unit, the data latch unit comprises N data latches, the
level shifting unit comprises N level shifters, and a P-th
stage data latch and a P-th stage level shifter are sequentially
connected between a P-th stage switching module and a P-th
stage polarity conversion module, where P is a positive
integer and 1< P<N.

[0015] In an embodiment of the invention, the second
switching unit comprises N second switching modules, and
the second polarity switching signal comprises a plurality of
sub polarity conversion signals, each of the second switch
modules is configured to output the sub polarity conversion
signal according to a polarity of each of the polarity posi-
tions of the first polarity digital signal.

[0016] In an embodiment of the invention, a first stage
second switch module and a N-th stage second switch
module respectively comprise a third switch, a second stage
second switch module to a (N-1)-th stage second switch
module respectively comprises two third switches and one
fourth switch; in the first stage second switch module, a first
input end and a second input end of the third switch are
respectively connected to the two polarity conversion mod-
ules having different polarity conversion functions, an out-
put end of the third switch outputs a second polarity switch-
ing signal; in a M-th stage second switch module, the first
input end and the second input end of the third switch are
respectively connected to the two polarity conversion mod-
ules having different polarity conversion functions, the out-
put end of the third switch is connected to an input end of
the fourth switch, an output end of the fourth switch outputs
a second polarity switching signal; and in the N-th stage
second switch module, the first input end and the second
input end of the third switch are respectively connected to
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the two polarity conversion modules having different polar-
ity conversion functions, the output end of the third switch
outputs a second polarity switching signal.

[0017] Inanembodiment ofthe invention, in the first stage
second switch module, the first input end of the third switch
is connected to the first stage polarity conversion module,
the second input end of the third switch is connected to the
second stage polarity conversion module, the output end of
the third switch outputs a second polarity switching signal;
in the M-th stage second switch module, the first input end
of the third switch is respectively connected to an upper
stage and a lower stage polarity conversion module, the
second input end of the third switch is respectively con-
nected to the current stage polarity conversion module and
the lower/upper stage polarity conversion module, the out-
put end of the third switch is connected to the input end of
the fourth switch, and the output end of the fourth switch
outputs a second polarity switching signal; and in the N-th
stage second switch module, the first input end of the third
switch is connected to the N-th of stage the polarity con-
version module, the second input end of the third switch is
connected to the (N-1)-th stage polarity conversion module,
the output of the third switch outputs a second polarity
switching signal.

[0018] In an embodiment of the invention, the source
driving circuit further comprises an output buffer unit,
configured to buffer the first second polarity switching
signal, the output buffer unit comprises N output buffers, and
a g-th stage output buffer is connected between a g-th stage
polarity conversion module and a g-th stage second switch

meodule, where q is a positive integer and 1<<q<N,
[0019] In an embodiment of the invention, the timing
controller is configured to receive a first polarity digital
signal, and rearrange the polarity positions corresponding to
the first polarity digital signal to obtain a second polarity
digital signal; and the source driving circuit is configured to
perform polarity switching and position recovery on the
second polarity digital signal to obtain a first polarity
switching signal for controlling S different polarity inversion
positions between the i-th column of the pixel unit and the
[i+(U-1)]-th column of the pixel unit.

[0020] In an embodiment of the invention, the timing
controller comprises a plurality of storage units, each storage
unit comprises N storages, and the first polarity digital signal
comprises a plurality of sub polarity digital signals. each of
the storages configured to receive one sub polarity digital
signal according to a preset rule.

[0021] In an embodiment of the invention, the source
driving circuit comprises: a polarity converting unit, con-
figured to perform polarity switching on the second polarity
digital signal to obtain a second polarity switching signal;
and a switch recovery unit, configured to perform position
recovery on the second polarity switching signal according
to a position of the first polarity digital signal to obtain the
first polarity switching signal; the polarity conversion unit
comprises N polarity conversion modules, and the polarity
conversion module comprises a positive polarity conversion
module and a negative polarity conversion module; when a
K-th stage polarity conversion module is a positive polarity
conversion module, a (K+1)-th stage polarity conversion
module is a negative polarity conversion module, where N

and K are positive integers, and 1S K<N; the switch
recovery unit comprises N switch recovery modules, and the
second polarity switching signal comprises a plurality of sub
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polarity conversion signals, the switch recovery module is
configured to perform position recovery on the sub polarity
conversion signal according to a position of the first polarity
digital signal, a K-th stage switch recovery module com-
prises a plurality of switches, the input of which is connected
to the K-th stage polarity conversion module, and the output
of the switch is configured to control the polarity of different
first polarity digital signals.

[0022] In an embodiment of the invention, the source
driving circuit further comprises a data latch unit and a level
shifting unit, the data latch unit comprises N data latches,
and the level shifting unit comprises N level shifters, a K-th
stage data latch and a K-th stage level shifter of are sequen-
tially connected between a K-th stage storage unit of and the
K-th stage polarity conversion module; and the source
driving circuit further comprises an output buffer unit, and
the output buffer unit comprises N output buffers, a K-th
stage output buffer is connected between the K-th stage
polarity conversion module and the K-th stage switch recov-
ery module.

[0023] Compared with the prior art, the present invention
has the following beneficial effects: the liquid crystal display
panel provided by the embodiment of the present invention
and any two columns of pixel units of the liquid crystal
display have different polarity reversal positions, thereby
reducing the phenomenon of horizontal equidistant horizon-
tal stripes, and reducing the problem of excessive power
consumption and temperature increase caused by driving.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a schematic diagram of a liquid crystal
display panel according to an embodiment of the present
invention.

[0025] FIG. 2 is a schematic diagram of another liquid
crystal display panel according to an embodiment of the
present invention.

[0026] FIG. 3 is a schematic diagram of still another liquid
crystal display panel according to an embodiment of the
present invention.

[0027] FIG. 4 is a schematic diagram of the other liquid
crystal display panel according to an embodiment of the
present invention.

[0028] FIG. 5 is a schematic diagram of another liquid
crystal display panel according to an embodiment of the
present invention.

[0029] FIG. 6 is a schematic diagram of still another liquid
crystal display panel according to an embodiment of the
present invention.

[0030] FIG. 7 is a schematic diagram of the other liquid
crystal display panel according to an embodiment of the
present invention.

[0031] FIG. 8 is a schematic diagram of a liquid crystal
display device according to an embodiment of the present
invention.

[0032] FIG. 9 is a schematic diagram of a source driving
circuit according to an embodiment of the present invention.
[0033] FIG. 10 is a schematic structural diagram of a pixel
unit according to an embodiment of the present invention.
[0034] FIG. 11 is a schematic diagram of a driving signal
output result according to an embodiment of the present
invention.

[0035] FIG. 12 is a schematic diagram of another source
driving circuit according to an embodiment of the present
invention.
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[0036] FIG. 13 is a schematic diagram of still another
source driving circuit according to an embodiment of the
present invention.

[0037] FIG. 14 is a schematic structural diagram of a pixel
matrix driving apparatus according to an embodiment of the
present invention.

[0038] FIG. 15 is a schematic structural diagram of a
timing controller according to an embodiment of the present
invention.

[0039] FIG. 16 is a schematic diagram of a source driving
circuit according to an embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0040] The present invention will be further described in
detail below with reference to specific embodiments, but the
embodiments of the present invention are not limited
thereto.

[0041] It should be noted that when an element is referred
to as “connected” to another element, it can be directly
connected to the other element or the central element. The
terms “vertical”, “horizontal”, “left”, “right”, and the like, as
used herein, are for illustrative purposes only and are not
intended to be the only embodiment.

Embodiment 1

[0042] Referring to FIG. 1, FIG. 1 is a schematic diagram
of a liquid crystal display panel according to an embodiment
of the present invention. The liquid crystal display panel
provided by the embodiment includes: a plurality of data
lines parallel to each other and a plurality of scan lines
parallel to each other.

[0043] The plurality of data lines and the plurality of scan
lines are vertically aligned with each other, and the plurality
of data lines intersect with the plurality of scan lines to
define X rows and Y columns of pixel units arranged in a
matrix, and X and Y are positive integers. Furthermore, there
are S different polarity inversion positions between the i-th
column of the pixel unit to the [i+(U-1)]-th column of the
pixel unit, where 0<i<Y, Uz4, S=2.

[0044] Specifically, the polarity inversion position refers
to a position where the polarity changes in any column of
pixel units. For example, the i-th column of the j-th pixel to
the [j+(V-1)]-th pixel of the pixel unit are all of the first
polarity P such as a positive polarity, and the (j+V)-th pixel
is a second polarity N such as a negative polarity, then the
(j+V)-th pixel is the position where the polarity changes.
Each column of pixel units is correspondingly connected to
one data line, and each row of pixel units is correspondingly
connected to one scan line. The data line is used to provide
a data driving signal for the corresponding pixel unit, and the
scan line is used to provide a scan driving signal for the
corresponding pixel unit.

[0045] There are S different polarity inversion positions
between the i-th column pixel unit and the [i+(U-1)]-th
column pixel unit. For example, in FIG. 1, the value of U is
10, and the polarity inversion repeat period corresponding to
the direction of the scan line is 10 columns of pixel units; the
value of V is 8, and the polarity inversion period corre-
sponding to the direction of the data line is 8 pixels; and the
adjacent two columns of pixel units have the same polarity
inversion position, so that the value of S is 5.



US 2020/0027412 Al

[0046] Specifically, the U-column pixel unit in each of the
polarity inversion repeating periods in the scan line direction
in the X rows and Y columns of pixel units has a plurality
of different polarity inversion positions. However, the polar-
ity inversion positions of all the data lines of the conven-
tional N Line inversion driving method occur in the pixel
positions of the same row, so that horizontal equidistant
horizontal stripes appear on the liquid crystal display panel.
The driving method of this embodiment shifts the pixels of
the polarity inversion position between different data lines,
thereby reducing the problem of insufficient pixel charging
due to the RC delay effect. Thereby, the phenomenon of
horizontal equidistant horizontal stripes on the liquid crystal
display panel is slowed down, and the display quality of the
liquid crystal display panel is improved.

[0047] The polarity of the i-th column of the j-th pixel of
the pixel unit is opposite to the polarity of the (j+V)-th pixel,

where j and V are positive integers and V=4, and V is a
period in which the polarity of each column of pixel units is
inverted (or a polarity inversion period in the direction of the
data line), for example, as shown in FIG. 1, when j is taken
as 1, and V is taken as 8, the polarity of the first pixel umt
to the eighth pixel unit of the pixel unit of the i-th column
is the first polarity P such as positive polarity. The ninth pixel
unit of the i-th pixel unit is opposite in polarity to the first
pixel unit, and has a second polarity N such as a negative
polarity.

[0048] When the V value is larger, the power consumption
and temperature generated by the driving in the embodiment
are lower, and the service life and display quality of the
liquid crystal display panel can be improved.

[0049] The polarity of the pixel unit of the i-th column is
the same as the polarity of the pixel unit of the (i+U)-th
column.

[0050] Specifically, the polarity of all the pixel units in the
pixel unit of the i-th column is the same as the polarity of all
the pixel units of the corresponding position in the pixel unit
of the (i+U)-th column, that is, the polarity inversion rep-
etition period in the scan line direction in the X rows and Y
columns of pixel units is the U column pixel unit.

[0051] The driving method of the embodiment can reduce
the horizontal equidistant horizontal stripes phenomenon by
distributing the polarity conversion position to different
pixel positions, and improve the display quality of the liquid
crystal display panel. At the same time, the power consump-
tion and temperature generated by the driving can be
reduced, the display quality of the liquid crystal display
panel can be improved, and the service life of the liquid
crystal display panel can be improved.

Embodiment 2

[0052] Referring to FIG. 2, FIG. 2 is a schematic diagram
of still another liquid crystal display panel according to an
embodiment of the present invention. The liquid crystal
display panel provided by the embodiment includes: a
plurality of data lines parallel to each other and a plurality
of scan lines parallel to each other.

[0053] The plurality of data lines and the plurality of scan
lines are vertically aligned with each other, and the plurality
of data lines intersect with the plurality of scan lines to
define X rows and Y columns of pixel units arranged in a
matrix, and X and Y are positive integers, wherein the pixel
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units in the i-th column have S polarity inversion positions
between the pixel units in the [i+(U-1)]-th column, where
0<i<Y, Uz4, Sz2.

[0054] Specifically, the polarity inversion position refers
to a position where the polarity changes in any column of
pixel units. If the first pixel to the a-th pixel of the pixel unit
in the i-th column are both positive polarity and the (a+1)-th
pixel is negative polarity, the (a+1)-th pixel is a position
where the polarity changes. Each column of pixel units is
correspondingly connected to one data line, and each row of
pixel units is correspondingly connected to one scan line.
The data line is used to provide a data driving signal for the
corresponding pixel unit, and the scan line is used to provide
a scan driving signal for the corresponding pixel unit.
[0055] There are a plurality of different polarity inversion
positions between the i-th column pixel unit and the [i+(U-
1)]-th column pixel unit. For example, as shown in FIG. 2,
there are eight different polarity inversion positions between
D1 and D16, and the polarity inversion repetition period
corresponding to the scan line direction is 16 columns of
pixel units, and the polarity inversion period in the data line
direction is 8 pixels. Further, the i-th column pixel unit and
the (i+1)-th column pixel unit have different polarity inver-
sion positions.

[0056] Specifically, the polarity inversion positions of the
column of pixel units in the single polarity inversion rep-
etition period in the X rows and Y columns of pixel units are
different. However, the polarity inversion positions of all the
data lines of the conventional N Line inversion driving
method occur in the pixel positions of the same row, so that
horizontal equidistant horizontal stripes appear on the liquid
crystal display panel. The driving method of this embodi-
ment shifts the pixels of the polarity inversion position
between different data lines, thereby reducing the problem of
insufficient pixel charging due to the RC delay effect.
Thereby, the phenomenon of horizontal equidistant horizon-
tal stripes on the liquid crystal display panel is slowed down,
and the display quality of the liquid crystal display panel is
improved.

[0057] The polarity of the j-th pixel of the pixel unit of the
i-th column is opposite to the polarity of the (j+V)-th pixel,
where j and V are positive integers and V=4, and V is a
period in which the polarity of each column of pixel units is
reversed. For example, when j is taken as 1, and V is taken
as 8, the polarity of the first pixel to the eighth pixel of the
pixel unit of the i-th column is the first polarity P such as
positive polarity, the ninth pixel of the pixel unit of the i-th
column is opposite in polarity to the first pixel, and is the
second polarity N such as a negative polarity.

[0058] When the V value is larger, the power consumption
and temperature generated by the driving in the embodiment
are lower, and the service life and display quality of the
liquid crystal display panel can be improved.

[0059] The polarity of the pixel unit of the i-th column is
the same as the polarity of the pixel unit of the (i+U)-th
column. For example, as shown in FIG. 2, the polarity of D1
is the same as the polarity of D17.

[0060] Specifically, the polarities of all the pixels in the
pixel unit of the i-th column are the same as the polarities of
all the pixels in the corresponding positions in the pixel umt
of the (i+U)-th column, that is, the polarity inversion rep-
etition period in the scan line direction in the X rows and Y
columns of pixel units is a U column pixel unit, for example,
16 columns of pixel units.
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[0061] The polarity of the pixel unit of the i-th column is
opposite to the polarity of the pixel unit of the (i+2)-th
column. For example, the polarities of the pixel units such
as D1 and D3 and D2 and D4 shown in FIG. 2 are opposite.
[0062] Specifically, the polarity of all pixels in the i-th
column of pixel units is opposite to the polarity of all pixels
in corresponding positions in the (i+2)-th column of pixel
units.

[0063] The i-th column pixel unit and the i-th column
electrode have different polarity inversion positions.
[0064] Specifically, the position in which the pixel inver-
sion is reversed in the i-th column of the pixel unit and the
position in which the polarity is inverted in the (i+4)-th
column of the pixel region occur at the pixel position of the
pixel unit of the different row.

[0065] The driving method of the embodiment can reduce
the horizontal equidistant horizontal stripes phenomenon by
distributing the polarity conversion position to different
pixel positions, and improve the display quality of the liquid
crystal display panel. At the same time, the power consump-
tion and temperature generated by the driving can be
reduced, the display quality of the liquid crystal display
panel can be improved, and the service life of the liquid
crystal display panel can be improved.

Embodiment 3

[0066] In order to better illustrate the liquid crystal display
panel of the present invention, the present embodiment will
be described in detail based on a specific liquid crystal
display panel.

[0067] Referring to FIG. 3 and FIG. 4 together, FIG. 3 is
a schematic diagram of still another liquid crystal display
panel according to an embodiment of the present invention.
FIG. 4 is a schematic diagram of the other liquid crystal
display panel according to an embodiment of the present
invention. This embodiment provides a pixel unit of 12 rows
and 8 columns, wherein the value of U is 8, the value of V
is 4, and the value of S is 4.

[0068] Specifically, the polarity inversion positions of any
two adjacent columns of pixel units are different. For
example, the polarity inversion position of the pixel unit D1
of the first column occurs at the pixel position of the pixel
unit G2 of the second row, the pixel position of the pixel unit
G6 of the sixth row, and the pixel position of the pixel umt
G10 of the tenth row; the polarity inversion position of the
pixel unit D2 of the second column occurs at the pixel
position of the pixel unit G4 in the fourth row, the pixel
position of the pixel unit G8 in the eighth row, and the pixel
position of the pixel unit G12 in the twelfth row.

[0069] Specifically, the arrangement of pixel polarities
between any two columns of pixel units in the first column
to the eighth column is different. For example, the first pixel
of the pixel unit of the first column is a first polarity P such
as a positive polarity pixel, the second pixel to the fifth pixel
of the pixel unit of the first column are arranged with a
second polarity N such as a negative polarity pixel, the sixth
pixel to the ninth pixel of the pixel unit of the first column
are arranged as positive polarity pixels, the pixels from the
tenth pixel to the twelfth pixel of the pixel unit of the first
column are negative polarity; the first pixel and the second
pixel of the pixel unit of the eighth column are arranged as
positive pixels, the third pixel to the sixth pixel of the pixel
unit of the eighth column are arranged as negative polarity
pixels, the pixels from the seventh pixel to the tenth pixel of
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the pixel unit of the eighth column are positive polarity, the
eleventh pixel and the twelfth pixel of the pixel unit of the
eighth column are arranged as negative polarity pixels.

[0070] Specifically, for every 4 pixels in any column of
pixel units, the polarity is reversed once. For example, the
second pixel to the fifth pixel of the pixel unit D1 of the first
column are both of the second polarity N such as a negative
polarity, and the sixth pixel to the ninth pixel of the pixel unit
D1 of the first column are both of the first polarity P such as
a positive polarity.

[0071] Specifically, the polarity inversion positions of the
first column pixel unit D1 and the third column pixel unit D3
are both the pixel position of the second row pixel unit G2,
the pixel position of the sixth row pixel unit G6, and the
pixel position of the tenth row pixel unit G10. The polarity
inversion positions of the second column pixel unit D2 and
the fourth column pixel unit D4 are both the pixel position
of the fourth row pixel unit G4, the pixel position of the
eighth row pixel unit G8, and the pixel position of the 12th
row pixel unit G12. The polarity inversion positions of the
fifth column pixel unit D5 and the seventh column pixel unit
D7 are both the pixel position of the first row pixel unit G1,
the pixel position of the fifth row pixel unit G5, and the pixel
position of the ninth row pixel unit G9. The polarity inver-
sion positions of the sixth column pixel unit D6 and the
eighth column pixel unit D8 are the pixel position of the
third row pixel unit G3, the pixel position of the seventh row
pixel unit G7, and the pixel position of the eleventh row
pixel unit G11.

[0072] Specifically, the polarity of the first column pixel
unit D1 is opposite to the polarity of the pixel position
corresponding to the third column pixel unit D3. The polar-
ity of the second column pixel unit D2 is opposite to the
polarity of the pixel position of the fourth column pixel unit
D4. The polarity of the fifth column pixel unit D5 is opposite
to the polarity of the pixel position of the seventh column
pixel unit D7. The polarity of the sixth column pixel unit D6
is opposite to the polarity of the pixel position corresponding
to the eighth column pixel unit D8.

[0073] Specifically, the first column pixel unit D1 and the
fifth column pixel unit D5 have different polarity inversion
positions. The second column pixel unit D2 and the sixth
column pixel unit D6 have different polarity inversion
positions. The third column pixel unit D3 and the seventh
column pixel unit D7 have different polarity inversion
positions. The fourth column pixel unit D4 and the eighth
column pixel unit D8 have different polarity inversion
positions.

[0074] This embodiment provides a driving method in
which the V value is 4, and by assigning the polarity
conversion position to different pixel positions, thereby
reducing the horizontal equidistant horizontal stripes in the
liquid crystal display panel and improving the display qual-
ity of the liquid crystal display panel. At the same time, the
power consumption and temperature generated by the driv-
ing can be reduced.

Embodiment 4

[0075] Inorder to better illustrate the liquid crystal display
panel of the present invention, the present embodiment will
be described in detail based on a specific liquid crystal
display panel.
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[0076] Please refer to FIG. 2 again. This embodiment
provides a pixel unit of 12 rows and 20 columns, wherein the
value of V is 8 and the value of U is 16.

[0077] Specifically, the polarity inversion positions of any
two adjacent columns of pixel units are different. For
example, the polarity inversion position of the first column
pixel unit D1 occurs at the pixel position of the ninth row
pixel unit G9, and the polarity inversion position of the
second column pixel unit D2 occurs in the pixel position of
the fifth row pixel unit G5.

[0078] Specifically, the arrangements of pixel polarities
between any two columns of pixel units from the first
column to the sixteenth column are different. The arrange-
ments of pixel polarities in the pixel units from the seven-
teenth column to the twentieth column are the same as the
arrangement of the pixel units in the first column to the
fourth column, respectively.

[0079] Specifically, the first pixel to the eighth pixel of the
pixel unit of the first column are arranged with a first polarity
P such as a positive polarity pixel, the ninth pixel to the
twelfth pixel are arranged with a second polarity N such as
a negative polarity pixel, the first pixel and the seventh pixel
of the pixel unit of the sixteenth column are arranged as
positive polarity pixels, and the eighth pixel to the twelfth
pixel are arranged as negative polarity pixels.

[0080] Specifically, for every 8 pixels in any column of
pixel units, the polarity is reversed once. For example, the
first pixel to the eighth pixel of the pixel unit D3 in the third
column are all negative polarity, and the ninth pixel to the
twelfth pixel are all positive polarity.

[0081] Specifically, the polarity inversion position of the
first column pixel unit D1 and the third column pixel unit D3
is the pixel position of the ninth row pixel unit G9. The
polarity inversion position of the second column pixel unit
D2 and the fourth column pixel unit D4 is the pixel position
of the fifth row pixel unit G5. The polarity inversion
positions of the fifth column pixel unit D5 and the seventh
column pixel unit D7 are the pixel position of the second
row pixel unit G2 and the pixel position of the tenth row
pixel unit G10. The polarity inversion position of the sixth
column pixel unit D6 and the eighth column pixel unit D8
is the pixel position of the sixth row pixel unit G6. The
polarity inversion positions of the ninth column pixel unit
D9 and the eleventh column pixel unit D11 are the pixel
position of the third row pixel unit G3 and the pixel position
of the eleventh row pixel unit G11. The polarity inversion
position of the tenth column pixel unit D10 and the twelfth
column pixel unit D12 is the pixel position of the seventh
row pixel unit G7. The polarity inversion positions of the
thirteenth column pixel unit D13 and the fifteenth column
pixel unit D15 are the pixel position of the fourth row pixel
unit G4 and the pixel position of the twelfth row pixel unit
G12. The polarity inversion position of the fourteenth col-
umn pixel unit D14 and the sixteenth column pixel unit D16
is the pixel position of the eighth row pixel unit G8.
[0082] Specifically, the polarity of the first column pixel
unit D1 is opposite to the polarity of the pixel position
corresponding to the third column pixel unit D3. The polar-
ity of the second column pixel unit D2 is opposite to the
polarity of the pixel position of the fourth column pixel unit
D4. The polarity of the fifth column pixel unit D5 is opposite
to the polarity of the pixel position of the seventh column
pixel unit D7. The polarity of the sixth column pixel unit D6
is opposite to the polarity of the pixel position corresponding
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to the eighth column pixel unit D8, and so on, the polarity
of the pixel unit of the i-th column is opposite to the polarity
of the pixel unit of the (i+2)-th column.

[0083] Specifically, the first column pixel unit D1 and the
fifth column pixel unit D5 have different polarity inversion
positions. The second column pixel unit D2 and the sixth
column pixel unit D6 have different polarity inversion
positions. The third column pixel unit D3 and the seventh
column pixel unit D7 have different polarity inversion
positions. The fourth column pixel unit D4 and the eighth
column pixel unit D8 have different polarity inversion
positions, and so on. The pixel unit in the i-th column has
different polarity inversion positions from the pixels in the
(i+4)-th column.

[0084] Please refer to FIG. 5, FIG. 6, and FIG. 7, respec-
tively. FIG. 5 is a schematic diagram of another liquid
crystal display panel according to an embodiment of the
present invention. FIG. 6 is a schematic diagram of still
another liquid crystal display panel according to an embodi-
ment of the present invention. FIG. 7 is a schematic diagram
of the other liquid crystal display panel according to an
embodiment of the present invention. FIG. 5§ to FIG. 7
respectively provide three 12-row and 20-column pixel
units, wherein V has a value of 8, and U has a value of 16.
The liquid crystal display panel of the embodiment may
further include other forms of pixel units of X rows and Y
columns, wherein U and V may be valued according to the
actually used liquid crystal display panel. It will be apparent
to those skilled in the art that various modifications can be
readily made to these embodiments and the general prin-
ciples described herein can be applied to other embodiments
without the inventive work. Therefore, the present invention
is not limited to the embodiments described above, and those
skilled in the art should be able to make modifications and
changes within the scope of the invention without departing
from the scope of the invention.

[0085] This embodiment provides a plurality of driving
modes in which the V value is taken as 8, and the pixels of
different data lines that need to be reversed in polarity are
staggered by allocating the polarity switching positions to
different pixel positions. Thereby, the horizontal equidistant
horizontal stripes phenomenon in the liquid crystal display
panel is reduced, the display quality of the liquid crystal
display panel is improved, and at the same time, the power
consumption and temperature generated by the driving can
be reduced.

Embodiment 5

[0086] This embodiment describes the liquid crystal dis-
play device proposed by the present invention in detail based
on the above embodiments. As shown in FIG. 8, the liquid
crystal display device of the embodiment includes the liquid
crystal display panel, the timing controller, the source driv-
ing circuit and the gate driving circuit provided by any of the
above embodiments. Wherein, the timing controller is
respectively connected to the source driving circuit and the
gate driving circuit, and the timing controller is used for
timing control of the source driving circuit and the gate
driving circuit; the source driving circuit is connected to the
liquid crystal display panel, and the source driving circuit is
configured to supply the data driving signal to the plurality
of data lines DL; the gate driving circuit is connected to the
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liquid crystal display panel, and the gate driving circuit is
configured to supply the scan driving signals to the plurality
of scan lines SL.

Embodiment 6

[0087] Referring to FIG. 9, FIG. 9 is a schematic diagram
of a source driving circuit according to an embodiment of
the present invention. The source driving circuit of this
embodiment includes:

[0088] a first switching unit, configured to receive a first
polarity digital signal, and rearrange each polarity position
of the first polarity digital signal according to a polarity of
each polarity position in the first polarity digital signal to
obtain a second polarity digital signal;

[0089] a polarity conversion unit, configured to perform
polarity conversion on the second polarity digital signal to
obtain a first polarity conversion signal; and

[0090] a second switching unit, configured to perform
position recovery on the first polarity switching signal
according to a polarity of each polarity position in the first
polarity digital signal to obtain a second polarity switching
signal.

[0091] In the embodiment of the present invention, the
position of the first polarity digital signal is rearranged by
the first switching unit to obtain the second polarity digital
signal. And performing polarity switching on the second
polarity digital signal after the position rearrangement by the
polarity conversion unit, thereby obtaining the first polarity
switching signal. And recovering the position of the first
polarity switching signal by using the second switching unit,
so that the output driving signal is output to a corresponding
position of the display panel. Therefore, the source driving
circuit is applicable not only to the conventional polarity
inversion method but also to the interleaved polarity inver-
sion method. Further, the phenomenon of horizontal equi-
distant horizontal stripes of the display panel is reduced, and
the temperature at which the driving chip operates can also
be reduced.

[0092] The source driving circuit of the embodiment of the
invention is applicable not only to the dot inversion driving
mode, column inversion driving method, line inversion
driving method, the 142 line inversion driving mode and the
N Line inversion driving mode, but also to the interleaved
polarity inversion method. The interleaved polarity inver-
sion method means that there are S different polarity inver-
sion positions between the i-th column sub-pixel of the pixel
matrix and the [1+(U-1)]-th column sub-pixel, where U is
the polarity inversion repetition period in the direction of the
scan line. Specifically, the liquid crystal display panel
includes a plurality of data lines parallel to each other and a
plurality of scan lines parallel to each other. The plurality of
data lines and the plurality of scan lines are vertically
arranged to each other. The plurality of data lines intersect
with the plurality of scan lines to define a matrix of X rows
and Y columns arranged in a matrix, and X and Y are
positive integers, wherein the i-th column sub-pixel and the
[1+(U-1)]-th column sub-pixel have different polarity inver-
sion positions, where 0<i<Y, U= 4, S==2.

[0093] Specifically, the polarity inversion position refers
to a position where the polarity changes in any one of the
columns of sub-pixels. When the first sub-pixel to the a-th
sub-pixel of the i-th sub-pixel are all positive polarity, and
the (a+1)-th sub-pixel is negative polarity, the (a+1)-th
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sub-pixel is a position where the polarity changes. Each
column of sub-pixels is connected to one data line, and each
row of sub-pixels is connected to one scan line. The data line
is used to provide a data signal for the corresponding
sub-pixel driving circuit, and the scan line is used to provide
a scan signal for the corresponding sub-pixel driving circuit.

[0094] For example, referring to FIG. 10, the pixel matrix
includes 16 rows and 16 columns of sub-pixels. The polarity
inversion position of the first column sub-pixel D1 occurs at
the pixel position of the ninth row sub-pixel G9. The polarity
inversion position of the second column sub-pixel D2 occurs
at the pixel position of the fifth row sub-pixel G5 and the
pixel position of the thirteenth row sub-pixel G13. The
polarity inversion position of the third column sub-pixel D3
occurs in the ninth row sub-pixel G9, and so on, which is an
interleaved polarity inversion method.

[0095] The interleaved polarity inversion method can
reduce the horizontal equidistant horizontal stripes by
assigning the polarity conversion position to different pixel
positions, and improve the display quality of the liquid
crystal display panel. At the same time, the power consump-
tion and temperature generated by the driving can be
reduced, the display quality of the liquid crystal display
panel can be improved, and the service life of the liquid
crystal display panel can be improved.

[0096] Referring to FIG. 11, the implementation of the
interleave polarity inversion method for performing polarity
inversion every 8 rows is required to output a driving signal
as shown in FIG. 11. That is, the combination A (the polarity
arrangement of the sub-pixels is PPNN), the combination B
(the polarity of the sub-pixels is NNPP), the combination C
(the polarity of the sub-pixels is PNNP), the combination D
(the polarity of the sub-pixels is NPPN), the combination E
(the polarity of the sub-pixels is PNPN) and the combination
F (the polarity of the sub-pixels is NPNP) in FIG. 11 can be
output. At present, the driving circuit for the source driver
can only realize the combination of the four polarity outputs
of the combination C to the combination F, but the combi-
nation of the two polarity outputs of the combination A and
the combination B cannot be realized. Therefore, the current
source driver circuit is not suitable for the interleaved
polarity inversion method.

[0097] Ina specific embodiment, the source driving circuit
includes an N-level source driver. That is, the source driving
circuit includes N source drivers, and each of the source
drivers includes one first switching module, one polarity
switching module, and one second switching module.
Wherein each source driver receives a plurality of rows of
first polarity digital signals transmitted by TCON (Timing
Controller), and each row of first polarity digital signals
reflects the polarity of each row of pixel units. As shown in
FIG. 10, the first polarity digital signal as the first row of the
pixel matrix is PNNPPNNPPNNPPNNP.

[0098] In aspecific embodiment, the first switching unit is
configured to receive the first polarity digital signal, rear-
range each polarity position of the first polarity digital signal
according to a polarity of each polarity position in the first
polarity digital signal to obtain a second polarity digital
signal.

[0099] Specifically, the first switch unit includes an
N-level first switch module, that is, the first switch unit
includes N first switch modules, the first polarity digital
signal includes a plurality of sub polarity digital signals, and
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each of the first switching modules is configured to receive
the sub polarity digital signals at set intervals.

[0100] Further, when the first switching unit receives the
first polarity digital signal, the sub polarity digital signal is
correspondingly transmitted to the first switching module
according to the set interval. The first switch module rear-
ranges the position according to the polarity characteristics
of each sub polarity digital signal, thereby obtaining a sub
polarity digital signal after the position rearrangement, all
sub polarity digital signals after position rearrangement
constitute a second polarity digital signal, for example,
transmitting the sub polarity digital signal received by the
first stage first switching module to the second stage first
switching module, the first stage first switch module and the
second stage first switch module control different polarity
positions, thereby realizing position rearrangement.

[0101] Further, the polarity of each sub-pixel correspond-
ing to the first polarity digital signal represents one sub
polarity digital signal, and each first switch module receives
the sub polarity digital signal according to the set interval,
the setting interval is set according to the number of the first
switch modules. If the number of the first switch modules is
m, the set interval is every m sub polarity digital signals. If
the number of the first switch modules is four, then the set
interval is every four sub polarity digital signals. That is,
each first switch module receives one sub polarity digital
signal of one of the first polarity digital signals according to
every four sub polarity digital signals.

[0102] For example, as shown in FIGS. 10 and 12, The
first polarity digital signal of the first row includes a total of
16 sub polarity digital signals, and the number of the first
switching modules is four, then transmit the polarity data of
the first sub polarity digital signal, the fifth sub polarity
digital signal, the ninth sub polarity digital signal and the
thirteenth sub polarity digital signal of the first polarity
digital signal of the row to the first stage first switching
module; transmit the polarity data of the second sub polarity
digital signal, the sixth sub polarity digital signal, the tenth
sub polarity digital signal, and the fourteenth sub polarity
digital signal to the second stage first switching module;
transmit the polarity data of the third sub polarity digital
signal, the seventh sub polarity digital signal, the eleventh
sub polarity digital signal, and the fifteenth sub polarity
digital signal to the third stage first switching module; and
transmit the polarity data of the fourth sub polarity digital
signal, the eighth sub polarity digital signal, the twelfth sub
polarity digital signal, and the sixteenth sub polarity digital
signal to the fourth stage first switching module, and so on.

[0103] In a specific embodiment, the polarity switching
unit is configured to perform polarity conversion on the
second polarity digital signal to obtain a first polarity
switching signal, wherein the first polarity switching signal
is an analog signal.

[0104] The polarity conversion unit is configured to per-
form polarity conversion on the sub polarity digital signal
that is rearranged by the first switch module, transmit the sub
polarity digital signal received by the first stage first switch
module to the second stage first switch module. The polarity
conversion module corresponding to the first switch module
of the second stage is a negative polarity conversion module,
and the polarity of the analog signal output by the sub
polarity digital signal through the polarity conversion mod-
ule is negative polarity. The analog signal corresponding to

Jan. 23,2020

all the sub polarity digital signals after the polarity conver-
sion is the first polarity switching signal.

[0105] Specifically, the polarity conversion unit includes
an N-level polarity conversion module, that is, the polarity
conversion unit includes N polarity conversion modules, the
polarity conversion module includes a positive polarity
conversion module and a negative polarity conversion mod-
ule. And when the polarity conversion module correspond-
ing to the first switch module of the K-th stage is a positive
polarity conversion module, the polarity conversion module
corresponding to the first switch module of the (K+1)-th
stage 1s a negative polarity conversion module, where N and
K are both positive integers, and 1<K<N.

[0106] For example, see FIG. 12, the polarity conversion
module corresponding to the first switch module of the first
stage is a positive polarity conversion module, the polarity
conversion module corresponding to the first switch module
of the second stage is a negative polarity conversion module,
the polarity conversion module corresponding to the first
switch module of the third stage is a positive polarity
conversion module, and the polarity conversion module
corresponding to the first level switch module of the fourth
stage is a negative polarity conversion module.

[0107] In a specific embodiment, a second switching unit,
configured to perform position recovery on the first polarity
switching signal according to a polarity of each polarity
position in the first polarity digital signal, to obtain a second
polarity switching signal, where the second polarity switch-
ing signal is an analog signal.

[0108] Further, the second switch unit includes an N-level
second switch module, that is, the second switch unit
includes N second switch modules, the second polarity
switching signal includes a plurality of sub polarity conver-
sion signals, each of the second switch modules is config-
ured to output the sub polarity conversion signal according
to a polarity of each of the polarity positions of the first
polarity digital signal.

[0109] The second polarity switching signal is a position
recovery of the first polarity switching signal after the
position of the first switching unit is rearranged by the
second switching unit. For example, the sub polarity digital
signal received by the first stage first switch module is
transmitted to the second stage first switch module, and the
analog signal corresponding to the sub polarity digital signal
is restored to the original pixel position by the second stage
second switch module. That is, the analog signal controlled
by the second switching module of the first stage is restored,
so that the second switching module of the first stage
correctly controls the polarity of its corresponding pixel
position.

[0110] Forexample, as shown in FIGS. 10 and 12, the first
polarity digital signal of the first row includes a total of 16
sub polarity digital signals, and the number of the second
switch modules is four. The second switch module of the
first stage controls the polarity of the position of the first sub
polarity digital signal according to the sub polarity conver-
sion signal corresponding to the first sub polarity digital
signal of the first polarity digital signal of the row, the
second switch module of the first stage controls the polarity
of the position of the fifth sub polarity digital signal accord-
ing to the sub polarity conversion signal corresponding to
the fifth sub polarity digital signal of the first polarity digital
signal of the row, the second switch module of the first stage
controls the polarity of the position of the ninth sub polarity
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digital signal according to the sub polarity conversion signal
corresponding to the ninth sub polarity digital signal of the
first polarity digital signal of the row, the second switch
module of the first stage controls the polarity of the position
of the thirteenth sub polarity digital signal according to the
corresponding sub polarity conversion signal of the thir-
teenth sub polarity digital signal of the first polarity digital
signal of the row; the second switch module of the second
stage controls the polarity of the position of the second sub
polarity digital signal according to the sub polarity conver-
sion signal corresponding to the second sub polarity digital
signal of the first polarity digital signal of the row, the
second switch module of the second stage controls the
polarity of the position of the sixth sub polarity digital signal
according to the sub polarity conversion signal correspond-
ing to the sixth sub polarity digital signal of the first polarity
digital signal of the row, the second switch module of the
second stage controls the polarity of the position of the tenth
sub polarity digital signal according to the sub polarity
conversion signal corresponding to the tenth sub polarity
digital signal of the first polarity digital signal of the row, the
second switch module of the second stage controls the
polarity of the position of the fourteenth sub polarity digital
signal according to the sub polarity conversion signal cor-
responding to the fourteenth sub polarity digital signal of the
first polarity digital signal of the row, and so on, to complete
the polarity setting the pixel matrix.

[0111] Inaspecific embodiment, the first switch module of
the first stage and the first switch module of the N-th stage
respectively include a first switch, the first switch module of
the second stage to the first switch module of the (N-1)-th
stage respectively includes two first switches and one second
switch. Wherein, in the first switch module of the first stage,
the input end of the first switch receives the first polarity
digital signal, and the first output end and the second output
end respectively connect two polarity conversion modules
having different polarity conversion functions; in the first
switch module of the M-th stage, the input end of the second
switch receives the first polarity digital signal, and the first
output end and the second output end are respectively
connected to the input ends of the two first switches, the first
output end and the second output end of the first switch are
respectively connected to the two polarity conversion mod-
ules having different polarity conversion functions, wherein
M is a positive integer, and 1<M<N; in the first switch
module of the N-th stage, the input end of the first switch
receives the first polarity digital signal, and the first output
end and the second output end are respectively connected to
the two polarity conversion modules having different polar-
ity conversion functions.

[0112] Specifically, in the first switch module of the first
stage, the input end of the first switch receives the first
polarity digital signal, the first output end is connected to the
polarity conversion module of the first stage, and the second
output end is connected to the polarity conversion module of
the second stage; in the first switch module of the M-th
stage, the input end of the second switch receives the first
polarity digital signal, and the first output end and the second
output end of the second switch are respectively connected
to the input ends of the two first switches, the first output end
of the first switch is respectively connected to the polarity
conversion module of the upper stage and the next stage, the
second output end of the first switch is respectively con-
nected to the polarity conversion module of the current stage
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and the polarity conversion module of the lower/upper stage;
in the first switch module of the N-th stage, the input end of
the first switch receives the N-th polarity digital signal, the
first output end of the first switch is connected to the polarity
conversion module of the (N-1)-th stage, the second output
end of the first switch is connected to the N-th stage polarity
conversion module.

[0113] Further, the first switch module of the first stage
and the N-th stage first switch module respectively include
one first switch, the first switch module of the second stage
to the first switch module of the (N-1)-th stage respectively
include two first switches and one second switch. Wherein
one output of the first switch module of the first stage is
connected to the first stage polarity conversion module, the
other output end is connected to one output end of one of the
first switch modules of the second stage, and the output of
the first switch of the second stage first switch module is
further connected to the second stage polarity conversion
module; input of the second switch of the first switch module
of B-th stage inputs the B-th first polarity digital signal, one
output end of the second switch of the B-th stage first switch
module is connected to the input end of one of the first
switch modules of the B-th stage, the other output is
connected to the input end of the other one of the first switch
modules of the B-th stage; one output of one of the first
switches of the first switch module of the B-th stage is
connected to the B-th polarity switching module, the other
output end of the first switch in the first switch module of the
B-th stage is connected to one output end of one of the first
switch modules of the C-th stage, and the output of the first
switch of the first switch module of the C-th stage is further
connected to the C-th polarity switching module; one output
of the other one of the first switch modules of the B-th stage
is connected to one output of one of the first switch modules
of the D-th stage, the other output end of the first switch in
the first switch module of the B-th stage is connected to one
output end of one of the first switch modules of the E-th
stage, and the output end of the first switch in the first switch
module of the E-th stage is connected to the E-th stage

polarity conversion module, where 2<B<N-1, C and D
are B+1 or B-1, when C is B+1, then D is B-1, when C is
B-1, then D is B+1 and E is B+2 or B-2, and A, B, C, D and
E are positive integers; one output of the first switch module
of the N-th stage is connected to the N-th polarity conversion
module. The other output end is connected to one output end
of one of the first switch modules of the (N-1)-th stage, and
the output end of the first switch of the first switch module
of the (N-1)-th stage is connected to the (N-1)-th polarity
conversion module.

[0114] In a specific embodiment, the second switch mod-
ule of the first stage and the second switch module of the
N-th stage respectively include a third switch, the second
switch module of the second stage to the second switch
module of the (N-1)-th stage respectively includes two third
switches and one fourth switch. Wherein, in the second
switch module of the first stage, the first input end and the
second input end of the third switch are respectively con-
nected to the two polarity conversion modules having dif-
ferent polarity conversion functions, and the output end
thereof outputs a second polarity conversion signal; in the
second switch module of the M-th stage, the first input end
and the second input end of the third switch are respectively
connected to the two polarity conversion modules having
different polarity conversion functions, and the output end
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thereof is connected to the input end of the fourth switch, the
output end of the fourth switch outputs a second polarity
switching signal; in the second switch module of the N-th
stage, the first input end and the second input end of the third
switch are respectively connected to the two polarity con-
version modules having different polarity conversion func-
tions, and the output end outputs a second polarity conver-
sion signal.

[0115] Specifically, in the second switch module of the
first stage, the first input end of the third switch is connected
to the polarity conversion module of the first stage, the
second input end is connected to the polarity conversion
module of the second stage, and the output end outputs a
second polarity conversion signal; in the second switch
module of the M-th stage, the first input end of the third
switch is respectively connected to the polarity conversion
module of the upper stage and the next stage, the second
input end of the third switch is respectively connected to the
polarity conversion module of the current stage and the
polarity conversion module of the lower/upper stage, an
output end of the third switch is connected to an input end
of the fourth switch, and an output end of the fourth switch
outputs a second polarity switching signal; in the second
switch module of the N-th stage, the first input end of the
third switch is connected to the polarity conversion module
of the N-th stage, the second input end is connected to the
polarity conversion module of the (N-1)-th stage, and the
output end outputs a second polarity conversion signal.

[0116] Further, the second switch unit includes an N-th
stage second switch module, the first stage second switch
module and the N-th second switch module respectively
include one third switch, the second switch module of the
second stage to the second switch module of the (N-1)-th
stage respectively include two third switches and one fourth
switch. Wherein, one input end of the third switch of the first
stage second switch module is connected to the first stage
polarity conversion module, the other input terminal is
connected to one input terminal of one of the second switch
modules of the second stage, the input end of the third switch
of the second stage second switch module is further con-
nected to the second stage polarity conversion module, and
the output end of the third switch of the first stage second
switch module outputs a second polarity switching signal;
one input of one third switch of the second switch module
of the B-th stage is connected to the B-th polarity conversion
module, the other input of the third switch of the second
switch module of the B-th stage is connected to one input of
one of the second switch modules of the C-th stage, and the
input end of the third switch of the C-th stage second switch
module is further connected to the C-th polarity switching
module; one input of the other third switch of the second
switch module of the B-th stage is connected to one input of
one of the third switch modules of the D-th stage, the other
input of the third switch of the second switch module of the
B-th stage is connected to one input of one of the third
switch modules of the second stage, and the input end of the
third switch of the second switch module of the E-th stage
is connected to the E stage polarity conversion module; an
output end of one of the second switch modules of the B-th
stage is connected to one input of the fourth switch of the
second switch module of the B-th stage, the output of the
other one of the second switch modules of the B-th stage is
connected to the other input of the fourth switch of the
second switch module of the B-th stage, an output end of the
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fourth switch of the second switch module of the B-th stage
outputs a B-th second polarity switching signal; one input of
the third switch of the second switch module of the N-th
stage is connected to the N-th stage polarity conversion
module, the other input terminal is connected to one input
terminal of one of the second switch modules of the (N-1)-
th stage, and the input end of the third switch of the second
switch module of the (N-1)-th stage is connected to the
(N-1)-th polarity conversion module, the output of the third
switch of the N-th stage second switch module outputs an
N-th stage second polarity switching signal.

[0117] The embodiment of the present invention may
connect an input end of a switch of the same form as the first
switch at each output end of the first switch of the first switch
module to the N-th first switch module of the first stage.
Similarly, an input of a switch of the same form as the first
switch can be connected at each output of the switches.
Similarly, each input end of the third switch of the second
switch module of the first stage to the second switch module
of the N-th stage is connected to the output end of a switch
of the same form as the third switch. Similarly, the output
terminal of a switch of the same form as the third switch can
be connected to each input end of the switches, thereby
implementing the structure of the source driving circuit of
the embodiment of the present invention. It will be apparent
to those skilled in the art that various modifications can be
readily made to these embodiments and the general prin-
ciples described herein can be applied to other embodiments
without the inventive work. Therefore, the present invention
is not limited to the embodiments described above, and those
skilled in the art should be able to make modifications and
changes within the scope of the invention without departing
from the scope of the invention.

[0118] Further, please refer to FIG. 12, the embodiment
provides a source driving circuit, and the source driving
circuit includes four source drivers. The first switch module
of the first stage includes a first switch SW1. The second
stage first switch module includes one second switch SW2,
one first switch SW3 and one first switch SW4. The third
stage first switch module includes one second switch SW5,
one first switch SW6 and one first switch SW7. The first
stage switch module of the fourth stage includes a first
switch SW8. The first stage second switch module includes
a third switch SW9. The second stage second switch module
includes one fourth switch SW10, one third switch SW11
and one third switch SW12. The third stage second switch
module includes one fourth switch SW13, one third switch
SW14 and one third switch SW15. The fourth stage second
switch module includes a third switch SW16. Wherein, the
input end of each first switch module (i.e., the Q1 end of the
first switch SW1, the Q1 end of the second switch SW2, the
Q1 end of the second switch SW5, and the Q1 end of the first
switch SW8) is used to receive the sub polarity digital signal
according to the set interval. The Q2 end of the first switch
SW1 is correspondingly connected to the first stage data
latch. The first stage level shifter, the first stage polarity
conversion module (positive polarity conversion module),
and the first stage output buffer are sequentially connected to
the Q1 end of the first stage data latch and the third switch
SW9. The Q3 end of the first switch SW1 is connected to the
Q3 end of the first switch SW3, and the Q2 end of the second
switch SW2 is connected to the Q1 end of the first switch
SW3. The Q3 end of the second switch SW2 is connected to
the Q1 end of the first switch SW4, and the Q2 end of the
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first switch SW3 is connected to the Q2 end of the first
switch SW1. The Q3 end of the first switch SW3 is also
connected to the second stage data latch. The second stage
level shifter, the second stage polarity conversion module
(negative polarity conversion module), and the second stage
output buffer are sequentially connected to the Q2 end of the
second stage data latch and the third switch SW11. The Q2
end of the first switch SW4 is connected to the Q2 end of the
first switch SW7. The Q3 end of the first switch SW4 is
connected to the Q3 end of the first switch SW8. The Q2 end
of the second switch SW5 is connected to the Q1 end of the
first switch SW6. The Q3 end of the second switch SW5 is
connected to the Q1 end of the first switch SW7. The Q2 end
of the first switch SW6 is connected to the Q2 end of the first
switch SW1. The Q3 end of the first switch SW6 is con-
nected to the Q3 end of the first switch SW3. The Q2 end of
the first switch SW7 is also connected to the third stage data
latch. The third stage level shifter, the third level polarity
conversion module (positive polarity conversion module),
and the third stage output buffer are sequentially connected
to the Q1 end of the third stage data latch and the third
switch SW15. The Q3 end of the first switch SW7 is
connected to the Q3 end of the first switch SW§. The Q2 end
of the first switch SW8 is connected to the Q2 end of the first
switch SW7. The Q3 end of the first switch SW8 is also
connected to the fourth stage data latch. The fourth stage
level shifter, the fourth stage polarity conversion module
(negative polarity conversion module), and the fourth stage
output buffer are sequentially connected to the Q2 terminal
of the fourth stage data latch and the third switch SW16. The
Q2 end of the third switch SW9 is connected to the Q2 end
of the third switch SW11. The Q3 end of the third switch
SW9 transmits its corresponding sub polarity conversion
signal to its corresponding pixel position according to the
sub polarity digital signal obtained by the first stage first
switch module, to control the polarity of the pixel position.
The Q1 end of the third switch SW11 is connected to the Q1
end of the third switch SW9. The Q3 end of the third switch
SW11 is connected to the Q1 end of the fourth switch SW10.
The Q1 end of the third switch SW12 is connected to the Q1
end of the third switch SW15. The Q2 end of the third switch
SW12 is connected to the Q2 end of the third switch SW16.
The Q3 end of the third switch SW12 is connected to the Q2
end of the fourth switch SW10. The Q3 end of the fourth
switch SW10 transmits its corresponding sub polarity con-
version signal to its corresponding pixel position according
to the sub polarity digital signal obtained by the second stage
first switching module, to control the polarity of the pixel
position. The Q1 end of the third switch SW14 is connected
to the Q1 end of the third switch SW9. The Q2 end of the
third switch SW14 is connected to the Q2 end of the third
switch SW11. The Q3 end of the third switch SW14 is
connected to the Q1 end of the fourth switch SW13. The Q2
end of the third switch SW15 is connected to the Q2 end of
the third switch SW16. The Q3 end of the third switch SW15
is connected to the Q2 end of the fourth switch SW13. The
Q3 end of the fourth switch SW13 transmits its correspond-
ing sub polarity conversion signal to its corresponding pixel
position according to the sub polarity digital signal obtained
by the third stage first switching module, to control the
polarity of the pixel position. The Q1 end of the third switch
SW16 is connected to the Q1 end of the third switch SW15.
The Q3 end of the third switch SW16 transmits its corre-
sponding sub polarity conversion signal to its corresponding
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pixel position according to the sub polarity digital signal
obtained by the first stage first switching module of the
fourth stage to control the polarity of the pixel position.

[0119] For example, see FIG. 10 and FIG. 12, taking the
first row of sub-pixels in FIG. 10 as an example, transmitting
the first polarity digital signal corresponding to the first row
of sub-pixels to the first switching unit, transmitting the first
sub polarity digital signal of the first polarity digital signal
of the row to the first stage first switching module, trans-
mitting the second sub polarity digital signal of the first
polarity digital signal of the row to the second stage second
switching module, transmitting the third sub polarity digital
signal of the first polarity digital signal of the row to the third
stage third switch module, and transmitting the fourth sub
polarity digital signal of the first polarity digital signal of the
row to the fourth stage fourth switch module. The polarity
required for the first sub polarity digital signal is P, the
polarity required for the second sub polarity digital signal is
N, the polarity required for the third sub polarity digital
signal is N, and the polarity required for the fourth sub
polarity digital signal is P. The Q1 end of the first switch
SW1 is connected to the Q2 end of the first switch SW1. The
Q1 end of the second switch SW2 is connected to the Q2 end
of the second switch SW2. The Q1 end of the first switch
SW3 is connected to the Q3 end of the first switch SW3. The
Q1 end of the first switch SW4 is connected to the Q2 end
of the first switch SW4. The Q1 end of the second switch
SWS5 is connected to the Q3 end of the second switch SW5.
The Q1 end of the first switch SW6 is connected to the Q3
end of the first switch SW6. The Q1 end of the first switch
SW7 is connected to the Q3 end of a switch SW7. The Q1
end of the first switch SW8 is connected to the Q2 end of the
first switch SW8. The Q1 end of the third switch SW9 is
connected to the Q3 end of the third switch SW9. The Q1
end of the fourth switch SW10 is connected to the Q3 end
of the fourth switch SW10. The Q2 end of the third switch
SW11 is connected to the Q3 end of the third switch SW11.
The Q1 end of the third switch SW12 is connected to the Q3
end of the third switch SW12. The Q2 end of the fourth
switch SW13 is connected to the Q3 end of the fourth switch
SW13. The Q2 end of the third switch SW14 is connected
to the Q3 end of the third switch SW14. The Q2 end of the
third switch SW15 is connected to the Q3 end of the third
switch SW15. The Q1 end of the third switch SW16 is
connected to the Q3 end of the third switch SW16. By
arranging the switches inside the source driving circuit in the
above manner, the arrangement of the PNNPs can be real-
ized. For example, the fifth row of sub-pixels in FIG. 10 will
be described as an example, transmitting the first polarity
digital signal corresponding to the fifth row of sub-pixels to
the first switching unit, transmitting the first sub polarity
digital signal of the first polarity digital signal of the row to
the first stage first switching module, transmitting the second
sub polarity digital signal of the first polarity digital signal
of the row to the second stage first switching module,
transmitting the third sub polarity digital signal of the first
polarity digital signal of the row to the third stage third
switch module, and transmitting the fourth sub polarity
digital signal of the first polarity digital signal of the row to
the fourth stage first switching module. The polarity required
for the first sub polarity digital signal is P, the polarity
required for the second sub polarity digital signal is P, the
polarity required for the third sub polarity digital signal is N,
and the polarity required for the fourth sub polarity digital



US 2020/0027412 Al

signal is N. The Q1 end of the first switch SW1 is connected
to the Q2 end of the first switch SW1. The Q1 end of the
second switch SW2 is connected to the Q3 end of the second
switch SW2. The Q1 end of the first switch SW3 is con-
nected to the Q3 end of the first switch SW3. The Q1 end of
the first switch SW4 is connected to the Q2 end of the first
switch SW4. The Q1 end of the second switch SW5 is
connected to the Q2 end of the second switch SW5. The Q1
end of the first switch SW6 is connected to the Q3 end of the
first switch SW6. The Q1 end of the first switch SW7 is
connected to the Q2 end of a switch SW7. The Q1 end of the
first switch SW8 is connected to the Q3 end of the first
switch SW8. The Q1 end of the third switch SW9 is
connected to the Q3 end of the third switch SW9. The Q2
end of the fourth switch SW10 is connected to the Q3 end
of the fourth switch SW10. The Q2 end of the third switch
SW11 is connected to the Q3 end of the third switch SW11.
The Q1 end of the third switch SW12 is connected to the Q3
end of the third switch SW12. The Q1 end of the fourth
switch SW13 is connected to the Q3 end of the fourth switch
SW13. The Q2 end of the third switch SW14 is connected
to the Q3 end of the third switch SW14. The Q1 end of the
third switch SW15 is connected to the Q3 end of the third
switch SW15. The Q2 end of the third switch SW16 is
connected to the Q3 end of the third switch SW16. By
connecting the switches inside the source drive circuit in the
above manner, the arrangement of PNNPs can be realized,
and so on. PPNN, NNPP, PNNP, NPPN, PNPN, and NPNP
can be realized by the source driving circuit of this embodi-
ment. Therefore, the source driving circuit of the embodi-
ment is applicable not only to the conventional polarity
inversion mode but also to the interleaved polarity inversion
mode. Further, the phenomenon of horizontal equidistant
horizontal stripes of the display panel is reduced, and the
temperature at which the driving chip operates can also be
reduced.

[0120] It should be understood that one output of all the
first switch and the second switch of the present invention is
the first output end, and the other output end is the second
output end. That is, when the first output of the first switch
and the second switch is Q2, the second output is Q3, when
the first output of the first switch and the second switch is
Q3, the second output is Q2. Similarly, all the input termi-
nals of all the third switch and the fourth switch of the
present invention are the first input end, and the other input
end is the second input end. That is, when the first input of
the third switch and the fourth switch is Q1, the second input
is Q2, when the first input of the third switch and the fourth
switch is Q2. then the second input is Q1.

[0121] Further, referring to FIG. 13, the embodiment
provides a source driving circuit, where the source driving
circuit includes six source drivers. The first switch module
of the first stage includes a first switch SW1. The second
stage first switch module includes one second switch SW2,
one first switch SW3 and one first switch SW4. The third
stage first switch module includes one second switch SW5,
one first switch SW6 and one first switch SW7. The fourth
stage first switch module includes one second switch SW8,
one first switch SW9 and one first switch SW10. The fifth
stage first switch module includes one second switch SW11,
one first switch SW12 and one first switch SW13, the sixth
stage first switch module includes a first switch SW16, the
first stage second switch module includes a third switch
SW15, the second stage second switch module includes a
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fourth switch SW16, a third switch SW17 and a third switch
SW18. The third stage second switch module includes a
fourth switch SW19, a third switch SW20, and a third switch
SW21. The fourth stage second switch module includes one
fourth switch SW22, one third switch SW23 and one third
switch SW24. The fifth stage second switch module includes
one fourth switch SW25, one third switch SW26 and one
third switch SW27. The sixth stage second switch module
includes a third switch SW28. Wherein, the input end of the
first switch module of each stage (i.e., the Q1 end of the first
switch SW1, the Q1 end of the second switch SW2, the Q1
end of the second switch SW5, the Q1 end of the second
switch SW8, the Q1 end of the second switch SW11, and the
Q1 end of the first switch SW14) is used to receive the sub
polarity digital signal according to the set interval. The Q2
end of the first switch SW1 is correspondingly connected to
the first stage data latch. The first stage level shifter, the first
stage polarity conversion module (positive polarity conver-
sion module), and the first stage output buffer are sequen-
tially connected to the Q1 end of the first stage data latch and
the third switch SW15. The Q3 end of the first switch SW1
is connected to the Q3 end of the first switch SW3. The Q2
end of the second switch SW2 is connected to the Q1 end of
the first switch SW3. The Q3 end of the second switch SW2
is connected to the Q1 end of the first switch SW4. The Q2
end of the first switch SW3 is connected to the Q2 end of the
first switch SW1. The Q3 end of the first switch SW3 is also
connected to the second stage data latch. The second stage
level shifter, the second stage polarity conversion module
(negative polarity conversion module), and the second stage
output buffer are sequentially connected to the Q2 end of the
second stage data latch and the third switch SW17. The Q2
end of the first switch SW4 is connected to the Q2 end of the
first switch SW7. The Q3 end of the first switch SW4 is
connected to the Q3 end of the first switch SW9. The Q2 end
of the second switch SW5 is connected to the Q1 end of the
first switch SW6. The Q3 end of the second switch SW5 is
connected to the Q1 end of the first switch SW7. The Q2 end
of the first switch SW6 is connected to the Q2 end of the first
switch SW1. The Q3 end of the first switch SW6 is con-
nected to the Q3 end of the first switch SW3. The Q2 end of
the first switch SW7 is also connected to the third stage data
latch. The third stage level shifter, the third stage polarity
conversion module (positive polarity conversion module),
and the third stage output buffer are sequentially connected
to the Q1 end of the third stage data latch and the third
switch SW21. The Q3 end of the first switch SW7 is
connected to the Q3 end of the first switch SW9. The Q2 end
of the second switch SW8 is connected to the Q1 end of the
first switch SW9. The Q3 end of the second switch SW8 is
connected to the Q1 end of the first switch SW10. The Q2
end of the first switch SW9 is connected to the Q2 end of the
first switch SW7. The Q3 end of the first switch SW9 is also
connected to the fourth stage data latch. The fourth stage
level shifter, the fourth stage polarity conversion module
(negative polarity conversion module), and the fourth stage
output buffer are sequentially connected to the Q2 end of the
fourth stage data latch and the third switch SW23. The Q2
end of the first switch SW10 is connected to the Q2 end of
the first switch SW13. The Q3 end of the first switch SW10
is connected to the Q3 end of the first switch SW14. The Q2
end of the second switch SW11 is connected to the Q1 end
of the first switch SW12. The Q3 end of the second switch
SW11 is connected to the Q1 end of the first switch SW13.
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The Q2 end of the first switch SW12 is connected to the Q2
end of the first switch SW7. The Q3 end of the first switch
SW12 is connected to the Q3 end of the first switch SW9.
The Q2 end of the first switch SW13 is also connected to the
fifth stage data latch. The fifth stage level shifter, the fifth
stage polarity conversion module (positive polarity conver-
sion module), and the fifth stage output buffer are sequen-
tially connected to the Q1 end of the fifth stage data latch and
the third switch SW27. The Q3 end of the first switch SW13
1s connected to the Q3 end of the first switch SW14. The Q2
end of the first switch SW14 is connected to the Q2 end of
the first switch SW13. The Q3 end of the first switch SW14
is also connected to the 6th stage data latch. The sixth stage
level shifter, the sixth stage polarity conversion module
(negative polarity conversion module), and the sixth stage
output buffer are sequentially connected to the Q2 end of the
sixth stage data latch and the third switch SW28. The Q2 end
of the third switch SW15 is connected to the Q2 end of the
third switch SW17. The Q3 end of the third switch SW15
transmits its corresponding sub polarity conversion signal to
its corresponding pixel position according to the sub polarity
digital signal obtained by the first stage first switch module,
to control the polarity of the pixel position. The Q1 end of
the third switch SW17 is connected to the Q1 end of the third
switch SW15. The Q3 end of the third switch SW17 is
connected to the Q1 end of the fourth switch SW16. The Q1
end of the third switch SW18 is connected to the Q1 end of
the third switch SW21. The Q2 end of the third switch SW18
is connected to the Q2 end of the third switch SW23. The Q3
end of the third switch SW18 is connected to the Q2 end of
the fourth switch SW16. The Q3 end of the fourth switch
SW16 transmits its corresponding sub polarity conversion
signal to its corresponding pixel position according to the
sub polarity digital signal obtained by the second stage first
switching module, to control the polarity of the pixel posi-
tion. The Q1 end of the third switch SW20 is connected to
the Q1 end of the third switch SW15. The Q2 end of the third
switch SW20 is connected to the Q2 end of the third switch
SW17. The Q3 end of the third switch SW20 is connected
to the Q1 end of the fourth switch SW19. The Q2 end of the
third switch SW21 is connected to the Q2 end of the third
switch SW23. The Q3 end of the third switch SW21 is
connected to the Q2 end of the fourth switch SW19. The Q3
end of the fourth switch SW19 transmits its corresponding
sub polarity conversion signal to its corresponding pixel
position according to the sub polarity digital signal obtained
by the third stage first switching module, to control the
polarity of the pixel position. The Q1 end of the third switch
SW23 is connected to the Q1 end of the third switch SW21.
The Q3 end of the third switch SW23 is connected to the Q1
end of the fourth switch SW22. The Q1 end of the third
switch SW24 is connected to the Q1 end of the third switch
SW27. The Q2 end of the third switch SW24 is connected
to the Q2 end of the third switch SW28. The Q3 end of the
third switch SW24 is connected to the Q2 end of the fourth
switch SW22. The Q3 end of the fourth switch SW22
transmits its corresponding sub polarity conversion signal to
its corresponding pixel position according to the sub polarity
digital signal obtained by the first stage first switch module,
to control the polarity of the pixel position. The Q1 end of
the third switch SW26 is connected to the Q1 end of the third
switch SW21. The Q2 end of the third switch SW26 is
connected to the Q2 end of the third switch SW23. The Q3
end of the third switch SW26 is connected to the Q1 end of

Jan. 23,2020

the fourth switch SW25. The Q2 end of the third switch
SW27 is connected to the Q2 end of the third switch SW28.
The Q3 end of the third switch SW27 is connected to the Q2
end of the fourth switch SW25. The Q3 end of the fourth
switch SW25 transmits its corresponding sub polarity con-
version signal to its corresponding pixel position according
to the sub polarity digital signal obtained by the fifth stage
first switching module, to control the polarity of the pixel
position. The Q1 end of the third switch SW28 is connected
to the Q1 end of the third switch SW27. The Q3 terminal of
the third switch SW28 transmits its corresponding sub
polarity conversion signal to its corresponding pixel position
according to the sub polarity digital signal obtained by the
sixth stage first switching module to control the polarity of
the pixel position.

[0122] In the embodiment of the present invention, PPP .
..NNN...,NNN...PPP...can also be realized by
increasing the number of source drivers. For example, if the
number of source drivers is siX, the polarity of the pixel unit
can realize the arrangement of PPPNNN and NNNPPP.

[0123] Forexample, see FIG. 13, if the polarity of the first
to third sub polarity digital signals of a row of sub-pixels is
positive polarity, and the polarity of the fourth to sixth sub
polarity digital signals is negative polarity, transmitting the
first sub polarity digital signal to the first stage first switch
module, transmitting the second sub polarity digital signal to
the second stage first switch module, transmitting the third
sub polarity digital signal to the third stage first switch
module, transmitting the fourth sub polarity digital signal to
the fourth stage first switch module, transmitting the fifth
sub polarity digital signal to the fifth stage first switch
module, and transmitting the sixth sub polarity digital signal
to the sixth stage first switch module. The Q1 end of the first
switch SW1 is connected to the Q2 end of the first switch
SW1. The Q1 end of the second switch SW2 is connected to
the Q3 end of the second switch SW2. The Q1 end of the first
switch SW3 is connected to the Q3 end of the first switch
SW3. The Q1 end of the first switch SW4 is connected to the
Q2 end of the first switch SW4. The Q1 end of the second
switch SW5 is connected to the Q3 end of the second switch
SW5. The Q1 end of the first switch SW6 is connected to the
Q3 end of the first switch SW6. The Q1 end of the first
switch SW7 is connected to the Q2 end of a switch SW7.
The Q1 end of the second switch SW8 is connected to the
Q3 end of the second switch SW8. The Q1 end of the first
switch SW9 is connected to the Q3 end of the first switch
SW9. The Q1 end of the first switch SW10 is connected to
the Q3 end of the first switch SW10. The Q1 end of the
second switch SW11 is connected to the Q2 end of the
second switch SW11. The Q1 end of the first switch SW12
is connected to the Q3 end of the first switch SW12. The Q1
end of the first switch SW13 is connected to the Q3 end of
the first switch SW10. The Q1 end of the first switch SW14
is connected to the Q3 end of the first switch SW14. The Q1
end of the third switch SW15 is connected to the Q3 end of
the third switch SW15. The Q2 end of the fourth switch
SW16 is connected to the Q3 end of the fourth switch SW16.
The Q2 end of the third switch SW17 is connected to the Q3
end of the third switch SW17. The Q1 end of the third switch
SW18 is connected to the Q3 end of the third switch SW18.
The Q2 end of the fourth switch SW19 is connected to the
Q3 end of the fourth switch SW19. The Q2 end of the third
switch SW20 is connected to the Q3 end of the third switch
SW20. The Q1 end of the third switch SW21 is connected
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to the Q3 end of the third switch SW21. The Q2 end of the
fourth switch SW22 is connected to the Q3 end of the fourth
switch SW22. The Q2 end of the third switch SW23 is
connected to the Q3 end of the third switch SW23. The Q2
end of the third switch SW24 is connected to the Q3 end of
the third switch SW21. The Q1 end of the fourth switch
SW25 is connected to the Q3 end of the fourth switch SW25.
The Q2 end of the third switch SW26 is connected to the Q3
end of the third switch SW26. The Q2 end of the third switch
SW27 is connected to the Q3 end of the third switch SW27.
The Q2 end of the third switch SW28 is connected to the Q3
end of the third switch SW28. By connecting the switches
inside the source drive circuit in the above manner, the
arrangement of PPPNNN can be realized, and so on. The
source driving circuit of the embodiment can realize the
polarity arrangement manner of PNPNPN, NPNPNP, etc., so
that the source driving circuit of the embodiment is not only
applicable to the conventional polarity inversion mode. It
can also be applied to the interleaved polarity inversion
method, thereby reducing the horizontal equidistant hori-
zontal stripes of the display panel, and also reducing the
temperature at which the driving chip operates.

[0124] In a specific embodiment, a data latch unit and a
level shifting unit are further included. The data latch unit is
configured to store the second polarity digital signal. The
level shifting unit is configured to level convert the second
polarity digital signal. The data latch unit includes N data
latches. The level shifting unit includes N level shifters. The
P-th stage data latch and the P-th stage level converter are
sequentially connected between the P-th stage switching
module and the P-th stage polarity conversion module,
wherein P is a positive integer and 1<P=N.

[0125] In a specific embodiment, the method further
includes an output buffer unit, configured to buffer the first
polarity switching signal, the output buffer unit includes N
output buffers, and the g-th stage output buffer is connected
between the g-th stage polarity conversion module and the
g-th stage second switch module, where q is a positive
integer and 1=q=<N.

[0126] In the embodiment of the present invention, the
position of the first polarity digital signal is rearranged by
the first switching unit to obtain the second polarity digital
signal. Performing polarity switching on the second polarity
digital signal after the position rearrangement by the polarity
conversion unit, thereby obtaining the first polarity switch-
ing signal. Recovering the position of the first polarity
switching signal by using the second switching unit, so that
the output driving signal is output to a corresponding
position of the display panel. Therefore, the source driving
circuit is applicable not only to the conventional polarity
inversion method but also to the interleaved polarity inver-
sion method. Further, the phenomenon of horizontal equi-
distant horizontal stripes of the display panel is reduced, and
the temperature at which the driving chip operates can also
be reduced.

[0127] The embodiment of the invention further provides
a source driving method, the method including:

[0128] receiving a first polarity digital signal, rearranging
each polarity position of the first polarity digital signal
according to a preset rule according to a polarity of each
polarity position in the first polarity digital signal, and
obtaining a second polarity digital signal;
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[0129] performing polarity conversion on the second
polarity digital signal, and obtaining a first polarity switch-
ing signal; and

[0130] performing position recovery on the first polarity
switching signal according to a polarity of each polarity
position in the first polarity digital signal, and obtaining a
second polarity switching signal.

[0131] The method of the embodiment of the invention is
applicable not only to the traditional polarity inversion mode
but also to the interleaved polarity inversion mode. Further,
the phenomenon of horizontal equidistant horizontal stripes
of the display panel is reduced, and the temperature at which
the driving chip operates can also be reduced.

[0132] The embodiment of the invention further provides
a liquid crystal display including the above-mentioned
source driving circuit, so that the horizontal equidistant
horizontal stripes of the liquid crystal display can also
reduce the temperature during operation of the driving chip.

Embodiment 7

[0133] Referring to FIG. 14, FIG. 14 is a schematic
structural diagram of a pixel matrix driving apparatus
according to an embodiment of the present invention. The
pixel matrix driving device of this embodiment is applicable
to a liquid crystal display device, and includes:

[0134] a timing controller, configured to receive a first
polarity digital signal, and rearrange a polarity position
corresponding to the first polarity digital signal to obtain a
second polarity digital signal; and

[0135] a source driving circuit, configured to perform
polarity switching and position recovery on the second
polarity digital signal to obtain a first polarity switching
signal.

[0136] In the embodiment of the present invention, the
position rearrangement of the first polarity digital signal is
implemented by the timing controller to obtain the second
polarity digital signal. And performing polarity switching
and position recovery on the second polarity digital signal
after the position rearrangement through the source driving
circuit to obtain the first polarity switching signal, outputting
the output first polarity switching signal to a corresponding
position of the display panel, so that the pixel matrix driving
device is not only suitable for the conventional polarity
inversion mode. It can also be applied to the interleaved
polarity inversion method, thereby reducing the horizontal
equidistant horizontal stripes of the display panel, and also
reducing the temperature at which the driving chip operates.
[0137] The pixel matrix driving device of the embodiment
of the invention is applicable not only to the dot inversion
driving method, column inversion driving method, line
inversion driving method, 142 line inversion driving method
and the N Line inversion driving method, but also to the
interleaved polarity inversion method. The interleaved
polarity inversion method means that there are S different
polarity inversion positions between the i-th column sub-
pixel of the pixel matrix and the [1+(U-1)]-th column
sub-pixel, where U is the polarity inversion repetition period
in the direction of the scan line. Specifically, the liquid
crystal display panel includes a plurality of columns of data
lines parallel to each other and a plurality of rows of scan
lines parallel to each other. The plurality of columns of the
data lines and the plurality of rows of the scan lines are
vertically intersected with each other, and the plurality of
columns of the data lines and the plurality of rows of the
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scan lines intersect to form a matrix of X rows and Y
columns arranged in a matrix, and X and Y are positive
integers, wherein there are S different polarity inversion
positions between the i-th column sub-pixel and the [i+(U-
1)]-th column sub-pixel, where 0<i<Y, Uz4, Sz2.

[0138] Specifically, the polarity inversion position refers
to a position where the polarity changes in any one of the
columns of sub-pixels. When the first sub-pixel to the a-th
sub-pixel of the i-th sub-pixel are all positive polarity, and
the (a+1)-th sub-pixel is negative polarity, the (a+1)-th
sub-pixel is a position where the polarity changes. FEach
column of sub-pixels is correspondingly connected to one
data line, and each row of sub-pixels is correspondingly
connected to one scan line. The data line is used to provide
a data signal for a corresponding column of pixel units, and
the scan line is used to provide a scan signal for a corre-
sponding row of pixel units.

[0139] For example, referring again to FIG. 10, the pixel
matrix includes 16 rows and 16 columns of sub-pixels. The
polarity inversion position of the first column sub-pixel D1
occurs at the pixel position of the ninth row sub-pixel G9.
The polarity inversion position of the second column sub-
pixel D2 occurs at the pixel position of the fifth row
sub-pixel G5 and the pixel position of the thirteenth row
sub-pixel G15, the polarity inversion position of the third
column sub-pixel D3 occurs in the ninth row sub-pixel G9,
and so on, which is an interleaved polarity inversion method.
[0140] The interleaved polarity inversion method can
reduce the horizontal equidistant horizontal stripes by
assigning the polarity conversion position to different pixel
positions, and improve the display quality of the liquid
crystal display panel. At the same time, the power consump-
tion and temperature generated by the driving can be
reduced, the display quality of the liquid crystal display
panel can be improved, and the service life of the liquid
crystal display panel can be improved.

[0141] Referring again to FIG. 11, the implementation of
the interleave polarity inversion method for performing
polarity inversion every 8 rows is required to output a
driving signal as shown in FIG. 11. That is, the combination
A (the polarity of the sub-pixels is PPNN), the combination
B (the polarity of the sub-pixels is NNPP), the combination
C (the polarity of the sub-pixels is PNNP), the combination
D (the polarity of the sub-pixels is NPPN), the combination
E (the polarity of the sub-pixels is PNPN), the combination
F (the polarity of the sub-pixels is NPNP) in FIG. 11 can be
output. At present, the driving circuit for the source driver
can only realize the combination of the four polarity outputs
of the combination C to the combination F, but the combi-
nation of the two polarity outputs of the combination A and
the combination B cannot be realized. Therefore, the current
driving device is not suitable for the interleaved polarity
inversion method.

[0142] In a specific embodiment, the timing controller is
configured to receive the first polarity digital signal, and
rearrange the polarity positions corresponding to the first
polarity digital signal to obtain the second polarity digital
signal.

[0143] Ina specific embodiment, the first switching unit is
configured to receive the first polarity digital signal, and
rearrange each polarity position of the first polarity digital
signal according to a polarity of each polarity position in the
first polarity digital signal to obtain a second polarity digital
signal.
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[0144] Specifically, the timing controller includes a plu-
rality of storage units, each storage unit includes N storages,
and the first polarity digital signal includes a plurality of sub
polarity digital signals. Fach of the memories is configured
to receive one sub polarity digital signal according to a
preset rule. The polarity of each sub-pixel corresponding to
the first polarity digital signal represents a sub polarity
digital signal, that is, the sub polarity digital signal reflects
the polarity of its corresponding sub-pixel.

[0145] Further, when the timing controller receives the
first polarity digital signal, each sub polarity digital signal is
correspondingly transmitted to a memory according to a
preset rule. That is, when the timing controller receives the
first polarity digital signal, correspondingly transmitting the
same number of sub polarity digital signals to each storage
unit according to the number of memories in each storage
unit and the order of the first polarity digital signals in the
pixel matrix. And each memory receives one sub polarity
digital signal according to a preset rule. Wherein, when each
storage unit includes m storages, the storage unit corre-
spondingly receives m storages according to the order of the
first polarity digital signals in the pixel matrix. The preset
rule is that when a certain m sub polarity digital signals are
transmitted to a certain storage unit; the sub polarity digital
signals are transmitted according to the polarity of each sub
polarity digital signal to a certain memory corresponding to
the polarity of the storage unit. That is, if the polarity of the
sub polarity digital signal is positive polarity, a certain
polarity conversion module corresponding to a certain
memory transmitted by the sub polarity digital signal is also
a positive polarity conversion module. If the polarity of the
sub polarity digital signal is negative polarity, a certain
polarity conversion module corresponding to a certain
memory transmitted by the sub polarity digital signal is also
a negative polarity conversion module. And when a sub
polarity digital signal is transmitted to a certain storage of a
storage unit, the remaining sub polarity digital signals trans-
mitted to the storage unit can no longer be transmitted to the
storage, and the sub polarity digital signals rearranged
according to the preset rule are the second-polar digital
signals.

[0146] Further, each storage unit of each storage unit
transmits its received sub polarity digital signal correspond-
ingly to the polarity conversion module, and the number of
storages in each storage unit is equal to the polarity con-
version module in the source driving circuit. If there are N
polarity conversion modules, the number of the storage units
in each storage unit is also N, and the storage unit in each
storage unit sequentially transmits the sub polarity digital
signals to the polarity conversion module. That is, the M-th
level memory in the storage unit transmits the sub polarity
digital signal it receives to the M-th level polarity conver-
sion module (the M-th level is the M-th).

[0147] Ina specific embodiment, the source driving circuit
includes a polarity switching unit and a switch recovery unit,
and the source driving circuit includes an N level source
driver. That is, the source driving circuit includes N source
drivers, and each source driver includes one polarity con-
version module and one switch recovery module. Wherein
each source driver receives a number of rows of second
polarity digital signals transmitted by a TCON (Timing
Controller).
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[0148] The polarity conversion unit is configured to per-
form polarity conversion on the second polarity digital
signal to obtain a second polarity conversion signal.
[0149] Specifically, the polarity conversion unit is config-
ured to perform polarity conversion on the sub polarity
digital signal that is rearranged by the timing controller, and
transmit the sub polarity digital signal received by the
storage unit to the switch recovery module. If the polarity
conversion module corresponding to the switch recovery
module is a negative polarity conversion module, the polar-
ity of the analog signal output by the sub polarity digital
signal through the polarity conversion module is negative
polarity. If the polarity conversion module corresponding to
the switch recovery module is a positive polarity conversion
module, the polarity of the analog signal output by the sub
polarity digital signal through the polarity conversion mod-
ule is positive polarity. All sub polarity digital signals after
polarity conversion are the second polarity switching sig-
nals, and the second polarity switching signals are analog
signals.

[0150] Further, the polarity conversion unit includes N
polarity conversion modules, and the polarity conversion
module includes a positive polarity conversion module and
a negative polarity conversion module; wherein, when the
polarity conversion module of the K-th stage is a positive
polarity conversion module, the polarity conversion module
of the (K+1)-th stage is a negative polarity conversion
module, where N and K are both positive integers, and 1< K
<N.

[0151] For example, see FIG. 16, the first stage polarity
conversion module is a positive polarity conversion module.
The second stage polarity conversion module is a negative
polarity conversion module. The third stage polarity con-
version module is a positive polarity conversion module.
The fourth stage polarity conversion module has a negative
polarity conversion module.

[0152] The switch recovery unit is configured to perform
position recovery on the second polarity switching signal
according to the position of the first polarity digital signal to
obtain a first polarity switching signal.

[0153] Specifically, the switch recovery unit includes N
switch recovery modules, and the second polarity switching
signal includes a plurality of sub polarity conversion signals,
the switch recovery module is configured to perform posi-
tion recovery on the sub polarity conversion signal accord-
ing to a position of the first polarity digital signal.

[0154] Further, the switch recovery module of the K-th
stage includes a plurality of switches, the input end of the
switch is connected to the polarity conversion module of the
K-th stage, and the output end of the switch is used for
controlling the polarity of different first polarity digital
signals. That is, the obtained sub polarity conversion signal
is restored by a switch to a position in a pixel matrix in
which its corresponding sub polarity digital signal is located.
[0155] The first polarity switching signal is a position
recovery of the second polarity switching signal after the
position rearrangement by the timing controller is performed
by the switch recovery unit. For example, if the sub polarity
digital signal received by the first stage memory of the first
level memory unit is transmitted to the second stage polarity
conversion module, the sub polarity conversion signal cor-
responding to the sub polarity digital signal is restored to the
original pixel position by the second stage switch recovery
unit. That is, the switch in the second stage switch recovery
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unit is controlled to control the polarity of the position of the
sub polarity digital signal, so that the second stage switch
recovery unit block correctly controls the polarity of its
corresponding pixel position.

[0156] Further, the K-th stage switch recovery module
includes p switches, wherein an output end of one switch is
connected to a polarity of a pixel matrix position where the
sub polarity digital signal controlled by the source driver of
the current stage is located, the outputs of the remaining
switches can be connected to different source drivers in
addition to the source drivers of this stage.

[0157] Preferably, each switch recovery module includes 3
switches, in the first stage switch recovery module, the
output end of one of the switches is connected to the polarity
of the pixel matrix position where the sub polarity digital
signal controlled by the source driver of the current stage is
located. The output of the other switch is connected to the
polarity of the pixel matrix position where the sub polarity
digital signal controlled by the next level source driver is
located. The third switch is connected to the polarity of the
pixel matrix position where the sub polarity digital signal
controlled by the next two level source driver is located. In
the M-th stage switch recovery module, the output of one of
the switches is connected to the polarity of the pixel matrix
position where the sub polarity digital signal controlled by
the source driver of the current stage is located. The output
of the other switch is connected to the polarity of the pixel
matrix position where the sub polarity digital signal con-
trolled by the previous source driver is located. The output
of the third switch is connected to the polarity of the pixel
matrix position where the sub polarity digital signal con-
trolled by the next level source driver is located. In the N-th
stage switch recovery module, the output of one of the
switches is connected to the polarity of the pixel matrix
position where the sub polarity digital signal controlled by
the source driver of the current stage is located, the output
of the other switch is connected to the polarity of the pixel
matrix position where the sub polarity digital signal con-
trolled by the previous source driver is located, the third
switch is connected to the polarity of the pixel matrix
position of the sub polarity digital signal controlled by the
upper two level source driver. This design can save chip area
and increase operating speed, where 1<M<N.

[0158] The number of switches of each switch recovery
module in the embodiment of the present invention may also
be other, for example, may be transformed according to the
polarity setting characteristics of each pixel matrix, to
achieve position rearrangement and position recovery of the
sub polarity digital signals, it will be apparent to those
skilled in the art that various modifications can be readily
made to these embodiments and the general principles
described herein can be applied to other embodiments
without the inventive work. Therefore, the present invention
is not limited to the embodiments described above, and those
skilled in the art should be able to make modifications and
changes within the scope of the invention without departing
from the scope of the invention.

[0159] For example, please refer to FIG. 16, which shows
a specific source driving circuit. Wherein, each switch
recovery module includes three switches, the first stage
polarity conversion module (positive polarity conversion
module) is connected to the first stage storage unit in each
level of the storage unit, the output of the first stage polarity
conversion module is connected to three switches in the first
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stage switch recovery module. The output of the first switch
SW1 is connected to the polarity of the pixel matrix position
where the sub polarity digital signal controlled by the first
level source driver is located. The output of the second
switch SW2 is connected to the polarity of the pixel matrix
position where the sub polarity digital signal controlled by
the second level source driver is located. The output of the
third switch SW3 is connected to the polarity of the pixel
matrix position where the sub polarity digital signal con-
trolled by the third-level source driver is located. The second
stage polarity conversion module (negative polarity conver-
sion module) is connected to the second stage storage unit in
each storage unit. The output of the second stage polarity
conversion module is connected to three switches in the
second stage switch recovery module. The output of the first
switch SW4 is connected to the polarity of the pixel matrix
position where the sub polarity digital signal controlled by
the first stage source driver is located. The output of the
second switch SW5 is connected to the polarity of the pixel
matrix position where the sub polarity digital signal con-
trolled by the second level source driver is located. The
output of the third switch SW6 is connected to the polarity
of the pixel matrix position where the sub polarity digital
signal controlled by the third level source driver is located.
The third stage polarity conversion module (positive polarity
conversion module) is connected to the third stage storage
unit in each storage unit. The output of the third stage
polarity conversion module is connected to three switches in
the third stage switch recovery module. The output of the
first switch SW7 is connected to the polarity of the pixel
matrix position where the sub polarity digital signal con-
trolled by the second level source driver is located. The
output of the second switch SW8 is connected to the polarity
of the pixel matrix position where the sub polarity digital
signal controlled by the third level source driver is located.
The output of the third switch SW9 is connected to the
polarity of the pixel matrix position where the sub polarity
digital signal controlled by the fourth level source driver is
located. The fourth stage polarity conversion module (nega-
tive polarity conversion module) is connected to the fourth
stage storage unit in each storage unit. The output of the
fourth stage polarity switching module is connected to the
three switches in the fourth stage switch recovery module.
The output of the first switch SW10 is connected to the
polarity of the pixel matrix position where the sub polarity
digital signal controlled by the second level source driver is
located. The output of the second switch SW11 is connected
to the polarity of the pixel matrix position where the sub
polarity digital signal controlled by the third level source
driver is located. The output of the third switch SW12 is
connected to the polarity of the pixel matrix position where
the sub polarity digital signal controlled by the fourth level
source driver is located.

[0160] Ina specific embodiment, the source driving circuit
further includes a data latch unit and a level shifting unit.
The data latch unit is configured to store the second polarity
digital signal, the level shifting unit is configured to level
convert the second polarity digital signal, the data latch unit
includes N data latches, and the level shift unit includes N
level shifters. The data latch of the K-th stage and the level
shifter of the K-th stage are sequentially connected between
the memory of the K-th stage and the polarity conversion
module of the K-th stage.
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[0161] 1Ina specific embodiment, the source driving circuit
further includes an output buffer unit, and the output buffer
unit is configured to buffer the first polarity switching signal.
The output buffer unit includes N output buffers, and the
output buffer of the K-th stage is connected between the
polarity conversion module of the K-th stage and the switch
recovery module of the K-th stage.

[0162] In order to better understand the pixel matrix
driving device of the present invention, the present embodi-
ment will be described in one specific embodiment. Please
also refer to FIG. 10, FIG. 15 and FIG. 16. As shown in FIG.
10, the polarity of the first polarity digital signal correspond-
ing to the first row of sub-pixels of the pixel matrix is
PNNPPNNPPNNPPNNP, and the number of reservoirs in
each storage unit is set to four, and the source driver circuit
includes four source drivers. As shown in FIG. 17, the TX
row corresponds to the first polarity digital signal transmit-
ted to the timing controller, and the RX row corresponds to
the second polarity digital signal that has been rearranged.
Wherein each storage unit includes 4 storages, and each first
polarity digital signal includes 16 sub polarity digital sig-
nals. That is, the storage 1, the storage 2, the storage 3 and
the storage 4 constitute a first stage storage unit; the storage
5, the storage 6, the storage 7 and the storage 8 constitute a
second stage storage unit; the storage 9, the storage 10, the
storage 11 and the storage 12 constitute a third stage storage
unit; and the storage 13, the storage 14, the storage 15 and
the storage 16 constitute a fourth stage storage unit. The
storage device 1, the storage device 5, the storage device 9,
and the storage device 13 respectively transmit the sub
polarity digital signals received by the storage device to the
first stage polarity conversion module. The storage 2, the
storage 6, the storage 10, and the storage 14 respectively
transmit the sub polarity digital signals received by the
storage device to the second stage polarity conversion
module. The storage unit 3, the storage unit 7, the storage
unit 11, and the storage unit 15 respectively transmit the sub
polarity digital signals received by the storage unit to the
third stage polarity conversion module. The storage 4, the
storage 8, the storage 12, and the storage 16 respectively
transmit the sub polarity digital signals received by the
storage unit to the fourth stage polarity conversion module.
Then each storage unit correspondingly receives 4 sub
polarity digital signals, the first sub polarity digital signal to
the fourth sub polarity digital signal are correspondingly
transmitted to the first stage storage unit (the polarity of the
first sub polarity digital signal to the fourth sub polarity
digital signal is PNNP respectively), the fifth sub polarity
digital signal to the eighth sub polarity digital signal are
correspondingly transmitted to the second stage storage umt
(the polarity of the fifth sub polarity digital signal to the
eighth sub polarity digital signal are respectively PNNP), the
ninth sub polarity digital signal to the twelfth sub polarity
digital signal are correspondingly transmitted to the third
stage storage unit (the polarity of the ninth sub polarity
digital signal to the twelfth sub polarity digital signal is
PNNP respectively), the thirteenth sub polarity digital signal
to the sixteenth sub polarity digital signal are correspond-
ingly transmitted to the fourth stage storage unit (the polarity
of the thirteenth sub polarity digital signal to the sixteenth
sub polarity digital signal are respectively PNNP). The
polarity of the first sub polarity digital signal is P, and the
first sub polarity digital signal can be transmitted to the
memory 1. The polarity of the second sub polarity digital
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signal is N, and the second sub polarity digital signal can be
transmitted to the memory 4. The polarity of the third sub
polarity digital signal is N, and the third sub polarity digital
signal can be transmitted to the memory 2. The polarity of
the fourth sub polarity digital signal is P, and the fourth sub
polarity digital signal can be transmitted to the memory 3.
The polarity of the fifth sub polarity digital signal is P, and
the fifth sub polarity digital signal can be transmitted to the
memory 5. The polarity of the sixth sub polarity digital
signal is N, and the sixth sub polarity digital signal can be
transmitted to the memory 6. The polarity of the seventh sub
polarity digital signal is N, and the seventh sub polarity
digital signal can be transmitted to the memory 8. The
polarity of the eighth sub polarity digital signal is P, and the
eighth sub polarity digital signal can be transmitted to the
memory 7. The polarity of the ninth sub polarity digital
signal is P. and the ninth sub polarity digital signal can be
transmitted to the memory 9. The polarity of the tenth sub
polarity digital signal is N, and the tenth sub polarity digital
signal can be transmitted to the memory 12. The polarity of
the eleventh sub polarity digital signal is N, and the eleventh
sub polarity digital signal can be transmitted to the memory
10. The polarity of the twelfth sub polarity digital signal is
P, and the twelfth sub polarity digital signal can be trans-
mitted to the memory 11. The polarity of the thirteenth sub
polarity digital signal is P, and the thirteenth sub polarity
digital signal can be transmitted to the memory 13. The
polarity of the fourteenth sub polarity digital signal is N, and
the fourteenth sub polarity digital signal can be transmitted
to the memory 14. The polarity of the fifteenth sub polarity
digital signal is N, and the fifteenth sub polarity digital
signal can be transmitted to the memory 16. The polarity of
the sixteenth sub polarity digital signal is P, and the sixteenth
sub polarity digital signal can be transmitted to the memory
15. When the first sub polarity digital signal to the fourth sub
polarity digital signal are transmitted to the source driving
circuit, the switch SW1 is turned on, the switch SW6 is
turned on, the switch SW9 is turned on, the switch SW11 is
turned on, the switch SW2 is turned off, the switch SW3 is
turned off, the switch SW4 is turned off, the switch SW5 is
turned off, the switch SW7 is turned off, the switch SW8 is
turned off, the switch SW10 is turned off, the switch SW12
is turned off, and the switch SW13 is turned off. When the
fifth sub polarity digital signal to the eighth sub polarity
digital signal are transmitted to the source driving circuit, the
switch SW1 is turned on, the switch SW5 is turned on, the
switch SW9 is turned on, the switch SW12 is turned on, the
switch SW2 is turned off, the switch SW3 is turned off, the
switch SW4 is turned off, the switch SW6 is turned off, the
switch SW7 is turned off, the switch SW$ is turned off, the
switch SW10 is turned off, the switch SW11 is turned off,
and the switch SW13 is turned off. When the ninth sub
polarity digital signal to the twelfth sub polarity digital
signal is transmitted to the source driving circuit, the switch
SW1 is turned on, the switch SW6 is turned on, the switch
SW9 is turned on, the switch SW11 is turned on, the switch
SW2 is turned off, the switch SW3 is turned off, the switch
SW4 is tumned off, the switch SW5 is turned off, the switch
SW7 is turned off, the switch SW§ is turned off, the switch
SW10 is turned off, the switch SW12 is turned off, and the
switch SW13 is turned off. When the thirteenth sub polarity
digital signal to the sixteenth sub polarity digital signal are
transmitted to the source driving circuit, the switch SW1 is
turned on, the switch SW5 is turned on, the switch SW9 is

Jan. 23,2020

turned on, and the switch SW12 is turned on, the switch
SW2 is tumed off, the switch SW3 is turned off, the switch
SW4 is tumed off, the switch SW6 is turned off, the switch
SW7 is tumed off, the switch SW8 is turned off, the switch
SW10 is turned off, the switch SW11 is turned off, and the
switch SW13 is turned off. Similarly, the polarity of the first
polarity digital signal corresponding to the fifth row of
sub-pixels of the pixel matrix is PPNNPPNNPPNNPPNN.
The polarity of the first sub polarity digital signal is P, and
the first sub polarity digital signal can be transmitted to the
memory 1. The polarity of the second sub polarity digital
signal is P, and the second sub polarity digital signal can be
transmitted to the memory 3. The polarity of the third sub
polarity digital signal is N, and the third sub polarity digital
signal can be transmitted to the memory 2. The polarity of
the fourth sub polarity digital signal is N, and the fourth sub
polarity digital signal can be transmitted to the memory 4.
The polarity of the fifth sub polarity digital signal is P, and
the fifth sub polarity digital signal can be transmitted to the
memory 5. The polarity of the sixth sub polarity digital
signal is P, and the sixth sub polarity digital signal can be
transmitted to the memory 7. The polarity of the seventh sub
polarity digital signal is N, and the seventh sub polarity
digital signal can be transmitted to the memory 6. The
polarity of the eighth sub polarity digital signal is N, and the
eighth sub polarity digital signal can be transmitted to the
memory 8. The polarity of the ninth sub polarity digital
signal is P, and the ninth sub polarity digital signal can be
transmitted to the memory 9. The polarity of the tenth sub
polarity digital signal is P, and the tenth sub polarity digital
signal can be transmitted to the memory 11. The polarity of
the eleventh sub polarity digital signal is N, and the eleventh
sub polarity digital signal can be transmitted to the memory
10. The polarity of the twelfth sub polarity digital signal is
N, and the twelfth sub polarity digital signal can be trans-
mitted to the memory 12. The polarity of the thirteenth sub
polarity digital signal is P, and the thirteenth sub polarity
digital signal can be transmitted to the memory 13. The
polarity of the fourteenth sub polarity digital signal is P, and
the fourteenth sub polarity digital signal can be transmitted
to the memory 15. The polarity of the fifteenth sub polarity
digital signal is N, and the fifteenth sub polarity digital
signal can be transmitted to the memory 14. The polarity of
the sixteenth sub polarity digital signal is N, and the six-
teenth sub polarity digital signal can be transmitted to the
memory 16. When the first sub polarity digital signal to the
fourth sub polarity digital signal are transmitted to the
source driving circuit, the switch SW1 is turned on, the
switch SW6 is turned on, the switch SW8 is turned on, the
switch SW13 is turned on, the switch SW2 is turned off, the
switch SW3 is turned off, the switch SW4 is turned off, the
switch SW5 is turned off, the switch SW7 is turned off, the
switch SW9 is turned off, the switch SW10 is turned off, the
switch SW11 is turned off, and the switch SW12 is turned
off. When the fifth sub polarity digital signal to the eighth
sub polarity digital signal are transmitted to the source
driving circuit, the switch SW1 is turned on, the switch SW6
1s turned on, the switch SW7 is turned on, the switch SW13
is turned on, the switch SW2 is turned off, the switch SW3
1s turned off, the switch SW4 is turned off, the switch SW5
is turned off, the switch SW8 is turned off, the switch SW9
1s turned off, the switch SW10 is turned off, the switch SW11
is turned off, and the switch SW12 is turned off. When the
ninth sub polarity digital signal to the twelfth sub polarity
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digital signal is transmitted to the source driving circuit, the
switch SW1 is turned on, the switch SW6 is turned on, the
switch SW8 is turned on, the switch SW13 is turned on, the
switch SW2 is turned off, the switch SW3 is turned off, the
switch SW4 is turned off, the switch SW5 is turned off, the
switch SW7 is turned off, the switch SW9 is turned off, the
switch SW10 is turned off, the switch SW11 is turned off,
and the switch SW12 is turned off. When the 13th sub
polarity digital signal to the sixteenth sub polarity digital
signal are transmitted to the source driving circuit, the
switch SW1 is turned on, the switch SWé is turned on, the
switch SW7 is turned on, the switch SW13 is turned on, the
switch SW2 is turned off, the switch SW3 is turned off, the
switch SW4 is turned off, the switch SW5 is turned off, the
switch SW8 is turned off, the switch SW9 is turned off, the
switch SW10 is turned off, the switch SW11 is turned off,
and the switch SW12 is turned off. By analogy, PPNN,
NNPP, PNNP, NPPN, PNPN, and NPNP can be realized by
the pixel matrix driving device of the embodiment, so that
the pixel matrix driving device of the embodiment is appli-
cable not only to the conventional polarity inversion mode.
It can also be applied to the interleaved polarity inversion
method, thereby reducing the horizontal equidistant hori-
zontal stripes of the display panel, and also reducing the
temperature at which the driving chip operates.

[0163] In the embodiment of the present invention, PPP .
..NNN...,NNN...PPP...can also be realized by
increasing the number of the storage units and the number of
the source drivers in each storage unit. For example, if the
number of memory and source drivers is six, the polarity of
the pixel unit can realize the arrangement of PPPNNN and
NNNPPP. Therefore, the pixel matrix driving device of the
embodiment is applicable not only to the conventional
polarity inversion method but also to the interleaved polarity
inversion method. Further, the phenomenon of horizontal
equidistant horizontal stripes of the display panel is reduced,
and the temperature at which the driving chip operates can
also be reduced.

[0164] The invention realizes the position rearrangement
of the first polarity digital signal by the timing controller to
obtain the second polarity digital signal, and performing
polarity switching and position recovery on the second
polarity digital signal after the position rearrangement
through the source driving circuit to obtain the first polarity
switching signal. The output first polarity switching signal is
output to a corresponding position of the display panel, so
that the pixel matrix driving device is applicable not only to
the conventional polarity inversion mode but also to the
interleaved polarity inversion mode. Further, the phenom-
enon of horizontal equidistant horizontal stripes of the
display panel is reduced, and the temperature at which the
driving chip operates can also be reduced.

[0165] The embodiment of the invention further provides
a pixel matrix driving method, the method including;
[0166] receiving a first polarity digital signal, and rear-
ranging a polarity position corresponding to the first polarity
digital signal to obtain a second polarity digital signal; and
[0167] performing polarity switching and position recov-
ery on the second polarity digital signal to obtain a first
polarity switching signal.

[0168] The method of the embodiment of the invention is
applicable not only to the traditional polarity inversion
mode, but also to the interleaved polarity inversion mode,
thereby reducing the horizontal equidistant horizontal
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stripes of the display panel. It is also possible to reduce the
temperature at which the driver chip operates.

[0169] The embodiment of the invention further provides
a liquid crystal display device including the above-men-
tioned pixel matrix driving device, so that the horizontal
equidistant horizontal stripes of the liquid crystal display
device can also reduce the temperature during operation of
the driving chip.

[0170] Moreover, it will be understood that the foregoing
various embodiments are merely illustrative of the inven-
tion. The technical solutions of the various embodiments
may be used in any combination and in combination in the
case that the technical features are not conflicting, the
structure is not contradictory, and the object of the invention
is not violated.

[0171] Finally, it should be noted that the above embodi-
ments are only used to illustrate the technical solutions of the
present invention, and are not limited thereto. Although the
present invention has been described in detail with reference
to the foregoing embodiments, those skilled in the art should
understand that the technical solutions described in the
foregoing embodiments may be modified or equivalently
substituted for some of the technical features. The modifi-
cations and substitutions of the present invention do not
depart from the spirit and scope of the technical solutions of
the embodiments of the present invention.

What is claimed is:

1. A liquid crystal display panel, comprising: a plurality of
data lines and a plurality of scan lines, wherein the plurality
of data lines intersect with the plurality of scan lines to
define X rows and Y columns of pixel units arranged in a
matrix, and X and Y are positive integers,

S types of different polarity inversion positions are existed
from an i-th column of pixel unit to an [i+(U-1)]-th
column of pixel unit, where 0<i<Y, Uz4, S22, and U is
a polarity inversion repetition period in a scan line
direction.

2. The liquid crystal display panel according to claim 1,
wherein a polarity of a j-th pixel of the i-th column of pixel
unit is opposite to a polarity of a (j+V)-th pixel of the i-th
column of pixel unit, where j and V are positive integers and
V=4, and V is a polarity inversion period in a data line
direction.

3. The liquid crystal display panel according to claim 2,
wherein a polarity of the i-th column of pixel unit is the same
as a polarity of an (i+U)-th column of pixel unit.

4. A liquid crystal display device, comprising: a timing
controller, a source driving circuit, a gate driving circuit, and
a liquid crystal display panel, wherein the liquid crystal
display panel comprises: a plurality of data lines and a
plurality of scan lines, the plurality of data lines intersect
with the plurality of scan lines to define X rows and Y
columns of pixel units arranged in a matrix, and X and Y are
positive integers,

S types of different polarity inversion positions are existed
from an i-th column of pixel unit to an [i+(U-1)]-th
column of pixel unit, where 0<i<Y, Uz4, S22, and U is
a polarity inversion repetition period in a scan line
direction;

the timing controller is respectively connected to the
source driving circuit and the gate driving circuit
configured to perform timing control on the source
driving circuit and the gate driving circuit;
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the source driving circuit is connected to the liquid crystal
display panel configured to provide a data driving
signal to the plurality of data lines; and

the gate driving circuit is connected to the liquid crystal
display panel configured to provide a scan driving
signal to the plurality of scan lines.

5. The liquid crystal display device according to claim 4,

wherein the source driving circuit comprises:

a first switching unit, configured to receive a first polarity
digital signal, and rearrange each polarity position of
the first polarity digital signal according to a polarity of
each polarity position in the first polarity digital signal
to obtain a second polarity digital signal;

a polarity conversion unit, configured to perform polarity
conversion on the second polarity digital signal to
obtain a first polarity conversion signal; and

a second switching unit, configured to perform position
recovery on the first polarity switching signal according
to the polarity of each polarity position in the first
polarity digital signal, and obtain a second polarity
switching signal configured to control S different polar-
ity inversion positions between the i-th column of the
pixel unit and the [i+(U-1)]-th column of the pixel unit.

6. The liquid crystal display device according to claim 5,

wherein the first switch unit comprises N first switch mod-
ules, the first polarity digital signal comprises a plurality of
sub polarity digital signals, each of the first switch modules
is configured to receive the sub polarity digital signals
according to a set interval; the polarity conversion unit
comprises N polarity conversion modules, the polarity con-
version module comprises a positive polarity conversion
module and a negative polarity conversion module; when
the polarity conversion module corresponding to a K-th
stage first switch module is a positive polarity conversion
module, the polarity conversion module corresponding to a
(K+1)-th stage first switch module is a negative polarity
conversion module, where N and K are both positive inte-

gers, and IS K<N.

7. The liquid crystal display device according to claim 6,
wherein a first stage first switch module and a N-th stage first
switch module each comprise one first switch, a second
stage first switch module to a (N-1)-th stage first switch
module each comprise two first switches and one second
switch;

in the first stage first switch module, an input end of the

first switch receives the first polarity digital signal, and
a first output end of the first switch and a second output
end of the first switch respectively connect two polarity
conversion modules having different polarity conver-
sion functions;

in a M-th stage first switch module, an input end of the

second switch receives the first polarity digital signal,
and a first output end of the second switch and a second
output end of the second switch are respectively con-
nected to input ends of the two first switches, the first
output end of the first switch and the second output end
of the first switch are respectively connected to the two
polarity conversion modules having different polarity
conversion functions, where M is a positive integer, and
1<M<N; and

in the N-th stage first switch module, the input end of the

first switch receives the first polarity digital signal, and
the first output end of the first switch and the second
output end of the first switch are respectively connected
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to the two polarity conversion modules having different
polarity conversion functions.

8. The liquid crystal display device according to claim 7,
in the first stage first switch module, the input end of the first
switch receives the first polarity digital signal, the first
output end of the first switch is connected to the first stage
polarity conversion module, and the second output end of
the first switch is connected to the second stage polarity
conversion module;

in the M-th stage first switch module, the input end of the

second switch receives the first polarity digital signal,
the first output end and the second output end of the
second switch are respectively connected to the input
ends of the two first switches, the first output ends of
the first switches are respectively connected to the
polarity conversion module of an upper stage and a
lower stage, the second output ends of the first switches
are respectively connected to the polarity conversion
module of the current stage and the polarity conversion
module of the lower/upper stage; and

in the N-th stage first switch module, the input end of the

first switch receives the N-th polarity digital signal, the
first output end of the first switch is connected to the
(N-1)-th stage polarity conversion module, and the
second output end of the first switch is connected to the
N-th stage polarity conversion module.

9. The liquid crystal display device according to claim 7,
wherein the source driving circuit further comprises a data
latch unit and a level shifting unit, the data latch unit
comprises N data latches, the level shifting unit comprises N
level shifters, and a P-th stage data latch and a P-th stage
level shifter are sequentially connected between a P-th stage
switching module and a P-th stage polarity conversion

module, where P is a positive integer and 1S P<N.

10. The liquid crystal display device according to claim 7,
wherein the second switching unit comprises N second
switching modules, and the second polarity switching signal
comprises a plurality of sub polarity conversion signals,
each of the second switch modules is configured to output
the sub polarity conversion signal according to a polarity of
each of the polarity positions of the first polarity digital
signal.

11. The liquid crystal display device according to claim
10, wherein a first stage second switch module and a N-th
stage second switch module respectively comprise a third
switch, a second stage second switch module to a (N-1)-th
stage second switch module respectively comprises two
third switches and one fourth switch;

in the first stage second switch module, a first input end

and a second input end of the third switch are respec-
tively connected to the two polarity conversion mod-
ules having different polarity conversion functions, an
output end of the third switch outputs a second polarity
switching signal;

in a M-th stage second switch module, the first input end

and the second input end of the third switch are
respectively connected to the two polarity conversion
modules having different polarity conversion functions,
the output end of the third switch is connected to an
input end of the fourth switch, an output end of the
fourth switch outputs a second polarity switching sig-
nal; and

in the N-th stage second switch module, the first input end

and the second input end of the third switch are
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respectively connected to the two polarity conversion
modules having different polarity conversion functions,
the output end of the third switch outputs a second
polarity switching signal.

12. The liquid crystal display panel according to claim 11,
wherein in the first stage second switch module, the first
input end of the third switch is connected to the first stage
polarity conversion module, the second input end of the third
switch is connected to the second stage polarity conversion
module, the output end of the third switch outputs a second
polarity switching signal;

in the M-th stage second switch module, the first input end

of the third switch is respectively connected to an upper
stage and a lower stage polarity conversion module, the
second input end of the third switch is respectively
connected to the current stage polarity conversion
module and the lower/upper stage polarity conversion
module, the output end of the third switch is connected
to the input end of the fourth switch, and the output end
of the fourth switch outputs a second polarity switching
signal; and

in the N-th stage second switch module, the first input end

of the third switch is connected to the N-th of stage the
polarity conversion module, the second input end of the
third switch is connected to the (N-1)-th stage polarity
conversion module, the output of the third switch
outputs a second polarity switching signal.

13. The liquid crystal display device according to claim
11, wherein the source driving circuit further comprises an
output buffer unit, configured to buffer the first second
polarity switching signal, the output buffer unit comprises N
output buffers, and a g-th stage output buffer is connected
between a g-th stage polarity conversion module and a g-th
stage second switch module, where q is a positive integer

and 1 <q<N,

14. The liquid crystal display device according to claim 4,
wherein the timing controller is configured to receive a first
polarity digital signal, and rearrange the polarity positions
corresponding to the first polarity digital signal to obtain a
second polarity digital signal; and

the source driving circuit is configured to perform polarity

switching and position recovery on the second polarity
digital signal to obtain a first polarity switching signal
for controlling S different polarity inversion positions
between the i-th column of the pixel unit and the
[i+(U=1)]-th column of the pixel unit.

15. The liquid crystal display device according to claim
14, wherein the timing controller comprises a plurality of
storage units, each storage unit comprises N storages, and
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the first polarity digital signal comprises a plurality of sub
polarity digital signals, each of the storages configured to
receive one sub polarity digital signal according to a preset
rule.

16. The liquid crystal display device according to claim
15, wherein the source driving circuit comprises: a polarity
converting unit, configured to perform polarity switching on
the second polarity digital signal to obtain a second polarity
switching signal; and

a switch recovery unit, configured to perform position
recovery on the second polarity switching signal
according to a position of the first polarity digital signal
to obtain the first polarity switching signal,

the polarity conversion unit comprises N polarity conver-
sion modules, and the polarity conversion module
comprises a positive polarity conversion module and a
negative polarity conversion module; when a K-th
stage polarity conversion module is a positive polarity
conversion module, a (K+1)-th stage polarity conver-
sion module is a negative polarity conversion module,

where N and K are positive integers, and 1< K<N;

the switch recovery unit comprises N switch recovery
modules, and the second polarity switching signal
comprises a plurality of sub polarity conversion sig-
nals, the switch recovery module is configured to
perform position recovery on the sub polarity conver-
sion signal according to a position of the first polarity
digital signal, a K-th stage switch recovery module
comprises a plurality of switches, the input of which is
connected to the K-th stage polarity conversion mod-
ule, and the output of the switch is configured to control
the polarity of different first polarity digital signals.

17. The liquid crystal display device according to claim
16, wherein the source driving circuit further comprises a
data latch unit and a level shifting unit, the data latch unit
comprises N data latches, and the level shifting unit com-
prises N level shifters, a K-th stage data latch and a K-th
stage level shifter of are sequentially connected between a
K-th stage storage unit of and the K-th stage polarity
conversion module; and

the source driving circuit further comprises an output
buffer unit, and the output buffer unit comprises N
output buffers, a K-th stage output buffer is connected
between the K-th stage polarity conversion module and
the K-th stage switch recovery module.
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