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(57) ABSTRACT

A pixel driving circuit is electrically coupled between a first
data line and a second data line and between a first scan line
and a second scan line, and includes a first switch, a second
switch, a third switch, a fourth switch, a liquid crystal capaci-
tor electrically connected between the first switch and the
second switch, a first capacitor electrically connected to the
first switch, a second capacitor electrically connected to the
second switch, a first storage capacitor, a second storage
capacitor and at least one switching unit. The first storage
capacitor is electrically connected to the third switch and
supplied by a reference voltage. The second storage capacitor
is electrically connected to the fourth switch and supplied by
the reference voltage. The at least one switching unit is used
for redistributing charges in the pixel driving circuit.
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PIXEL DRIVING CIRCUIT, DRIVING
METHOD THEREOF, AND PIXEL MATRIX

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This non-provisional application claims priority
under 35 US.C. §119(a) on Patent Application No(s).
101146226 filed in Taiwan, R.O.C. on Dec. 7, 2012, the entire
contents of which are hereby incorporated by reference.

TECHNICAL FIELD

[0002] The disclosure relates to a pixel driving circuit, and
more particularly to a pixel driving circuit with high trans-
mittance, a driving method thereof and a pixel matrix.

BACKGROUND

[0003] With the development of liquid crystal display
devices with large size, to overcome the viewing angle prob-
lem of large-size displays, ongoing advancements and break-
throughs are required for wide viewing angle technologies of
liquid crystal display panels accordingly. Until now, tech-
nologies that are capable of satisfying the wide viewing angle
requirement include, for example, the multi-domain vertical
alignment (MVA), the multi-domain horizontal alignment
(MHA), the twisted nematic film (TN+film) and the In-Plane
Switching (IPS).

[0004] Through the technologies listed above, a liquid crys-
tal display may have a wide viewing angle. However, a color
washout problem occurs. To solve the problem of color wash-
out of a liquid crystal display with a large viewing angle,
currently it is proposed that each pixel in a liquid crystal
display panel is divided into two subpixels capable of being
independently driven. One of the two subpixels displays a
color of a high grayscale, and the other displays a color of a
low grayscale. Therefore, after the color of a high grayscale
and the color of a low grayscale are mixed to form a color of
an intermediate grayscale, a video image having a similar hue
can be viewed no matter if the user views the video picture,
displayed by the liquid crystal display, in right front of the
liquid crystal display or from an angle. Until now, liquid
crystal displays employ electrodes on the same plane and a
vertical alignment liquid crystal use a driving method of
electrodes at the same plane. The tilt degrees of liquid crystals
depends on the electrical field intensity (E), the electrical field
intensity (E) depends on an electrode pitch (d) and a driving
voltage (V). The relation may be expressed as E=V/d. There-
fore, it can be known that the electrical field intensity is
affected by an electrode pitch and a driving voltage.

[0005] To correct the color washout, multiple groups of
electrode pitches are usually designed, so that pixels can
support the wide viewing angle. In the design of ITO elec-
trode pitches, it is expected that the ratio between the pixel
area of a wide electrode pitch and the pixel area of a narrow
electrode pitch is about 7:3.

[0006] However, for a wide electrode pitch, a high data
driving voltage is required to generate a sufficient electrical
field, so that liquid crystals have a large tilt angle for achiev-
ing a sufficient transmittance. For example, an electrode pitch
larger than 16 um requires a voltage of at least 16 V to
approximate a saturated degree for driving pixels. The output
voltage of an integrated circuit until now is 16 V at most, so
that the voltage difference, used for controlling the liquid
crystal, between two electrodes is insufficient to drive a pixel
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having an electrode pitch larger than 16 um. This causes the
pixel having a wide electrode pitch has an undesirable trans-
mittance performance, and then such a wider electrode pitch
fails to be utilized to correct the color washout at the side
view.

SUMMARY

[0007] A pixel driving circuit disclosed in an embodiment
of the disclosure is electrically coupled between a first data
line and a second data line, and is electrically coupled
between a first scan line and a second scan line. The pixel
driving circuit includes a first switch, a second switch, a third
switch, a fourth switch, a liquid crystal capacitor, a first
capacitor, a second capacitor, a first storage capacitor, a sec-
ond storage capacitor and at least one switching unit.

[0008] The first switch has a first end, a second end and a
control end, the first end of the first switch is electrically
connected to the first data line, and the control end of the first
switch is electrically connected to the first scan line. The
second switch has a first end, a second end and a control end,
the first end of the second switch is electrically connected to
the second data line, and the control end of the second switch
is electrically connected to the first scan line. The third switch
has a first end, a second end and a control end, the first end of
the third switch is electrically connected to the first data line,
and the control end of the third switch is electrically con-
nected to the first scan line. The fourth switch has a first end,
a second end and a control end, the first end of the fourth
switch is electrically connected to the second data line, and
the control end of the fourth switch is electrically connected
to the first scan line.

[0009] The liquid crystal capacitor is formed between the
second end of the first switch and the second end of the second
switch. The first capacitorhas a first end and a second end, and
the first end of the first capacitor is electrically connected to
the second end of the first switch. The second capacitor has a
first end and a second end, and the first end of the second
capacitor is electrically connected to the second end of the
second switch. The first storage capacitor has a first end and a
second end, the first end of the first storage capacitor is
electrically connected to the second end of the third switch,
and the second end of the first storage capacitor is used for
receiving a reference voltage. The second storage capacitor
has a first end and a second end, the first end of the second
storage capacitor is electrically connected to the second end
of the fourth switch, and the second end of the second storage
capacitor is used for receiving the reference voltage.

[0010] The at least one switching unit has a first end, a
second end and a control end, the first end of the at least one
switching unit is electrically connected to the first end of the
first storage capacitor and the second end of the second
capacitor, the control end of the at least one switching unit is
electrically connected to the second scan line, and the second
end of the at least one switching unit is electrically connected
to the first end of the second storage capacitor and the second
end of the first capacitor.

[0011] A driving method disclosed in an embodiment of the
disclosure is adapted to the foregoing pixel driving circuit,
and comprises following steps. The first scan line is enabled,
and a first data voltage and a second data voltage, which has
apolarity different from a polarity of the first data voltage, are
supplied to the pixel driving circuit. The second scan line is
enabled, and the at least one switching unit is turned on to
distribute charges in the pixel driving circuit.
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[0012] A pixel matrix disclosed in an embodiment of the
disclosure includes a plurality of first scan lines, a plurality of
second scan lines, a plurality of first data lines, a plurality of
second data lines, and a plurality of subpixels. Each subpixel
is electrically connected to the corresponding first scan line
and the corresponding second scan line, and is electrically
connected to the corresponding first data line and the corre-
sponding second data line. Each pixel includes a first switch,
a second switch, a third switch, a fourth switch, a liquid
crystal capacitor, a first capacitor, a second capacitor, a first
storage capacitor, a second storage capacitor and at least one
switching unit. The connection relations among the first
switch, the second switch, the third switch, the fourth switch,
the liquid crystal capacitor, the first capacitor, the second
capacitor, the first storage capacitor, the second storage
capacitor and the at least one switching unit can refer to the
above description of the pixel driving circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The disclosure will become more fully understood
from the detailed description given herein below for illustra-
tion only and thus does not limit the disclosure, wherein:

[0014] FIG. 1 is a schematic view of a pixel matrix in the
disclosure;
[0015] FIG. 2 is a schematic circuit diagram of a pixel

driving circuit in the disclosure;

[0016] FIG. 3 is a schematic view of a pixel array circuit
layout of a pixel driving circuit in the disclosure;

[0017] FIG. 41s a simulation waveform diagram of a pixel
driving circuit in the disclosure;

[0018] FIG. 5 is a schematic circuit diagram of a pixel
driving circuit in the disclosure;

[0019] FIG. 6 is a schematic view of a pixel array circuit
layout of a pixel driving circuit in the disclosure; and

[0020] FIG. 7 is a simulation waveform diagram of a pixel
driving circuit in the disclosure.

DETAILED DESCRIPTION

[0021] In the following detailed description, for purposes
of explanation, numerous specific details are set forth in order
to provide a thorough understanding of the disclosed embodi-
ments. It will be apparent, however, that one or more embodi-
ments may be practiced without these specific details. In other
instances, well-known structures and devices are schemati-
cally shown in order to simplify the drawing.

[0022] FIG.1isa schematic view of a circuit structure of a
pixel matrix 100. The pixel matrix 100 includes a plurality of
scan lines G, to G, a plurality of first data lines D, to D, ,,
aplurality of second data lines D, to D, ,,, and a plurality of
subpixels P, , to P, . The first data lines D, , to D, ,, and the
second data lines D,, to D, ,, are arranged parallel to each
other. The first data lines D, , to D, and the second data lines
D,,toD, ,,cross the scanlines G, to G, to form a pixel matrix.
Forexample, the first subpixel P, | is electrically connected to
the corresponding scan line G, and the first subpixel P, | is
electrically connected to the corresponding first data line D,
and the corresponding second dataline D5, . The first subpixel
P, , in the pixel matrix 100 is a pixel driving circuit 200,
which is described below.

[0023] FIG. 2 is a schematic circuit diagram of a pixel
driving circuit 200, and mainly the first subpixel P, | in FIG.
1 is taken for illustration. The pixel driving circuit 200 is
electrically coupled between the first data line D, and the
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second data line D, , and is electrically coupled between the
scan line G, andthe scanline G,. The pixel driving circuit 200
includes a first switch 201, a second switch 202, a third switch
203, a fourth switch 204, aliquid crystal capacitor CLC, a first
capacitor C1, a second capacitor C2, a first storage capacitor
Cstl, a second storage capacitor Cst2 and at least one switch-
ing unit 210.

[0024] Thefirst switch 201 is a transistor and has a first end,
asecond end and a control end, the first end of the first switch
201 is electrically connected to the first data line D,,, the
second end of the first switch 201 is electrically connected to
a node P1, and the control end of the first switch 201 is
electrically connected to the scan line G, .

[0025] The second switch 202 is a transistor and has a first
end, asecond end and a control end, the first end of the second
switch 202 is electrically connected to the second data line
D,,, the second end of the second switch 202 is electrically
connected to a node P2, the control end of the second switch
202 is electrically connected to the scan line G, and the liquid
crystal capacitor CLC is formed between the second end of
the first switch 201 and the second end of the second switch
202.

[0026] The third switch 203 is a transistor and has a first
end, a second end and a control end, the first end of the third
switch 203 is electrically connected to the first data line D, ,,
the second end of the third switch 203 is electrically con-
nected to a node S1, and the control end of the third switch
203 is electrically connected to the scan line G, .

[0027] The fourth switch 204 is a transistor and has a first
end, asecond end and a control end, the first end of the fourth
switch 204 is electrically connected to the second data line
D,,, the second end of the fourth switch 204 is electrically
connected to a node S2, and the control end of the fourth
switch 204 is electrically connected to the scan line G,.
[0028] The first capacitor C1 has a first end and a second
end, the first end of the first capacitor C1 is electrically con-
nected to the second end of the first switch 201. The second
capacitor C2 has afirst end and a second end, and the first end
of the second capacitor C2 is electrically connected to the
second end of the second switch 202. The first storage capaci-
tor Cst1 has a first end and a second end, the first end of the
first storage capacitor Cstl is electrically connected to the
second end of the third switch 203, and the second end of the
first storage capacitor Cstl receives a refererce voltage. The
second storage capacitor Cst2 has a first end electrically con-
nected to the second end of the fourth switch 204, and a
second end receives the reference voltage.

[0029] At least one switching unit 210 is electrically con-
nected to the scan line G, the first end of the first storage
capacitor Cstl, the first end of the second storage capacitor
Cst2, the second end of the first capacitor C1, and the second
end of the second capacitor C2, and is used for redistributing
charges between the first storage capacitor Cst1 and the sec-
ond capacitor C2, and for redistributing charges between the
second storage capacitor Cst2 and the first capacitor C1.
[0030] In this embodiment, the at least one switching unit
210 includes practically a plurality of switching units, for
example, a fifth switch 205 and a sixth switch 206. The fifth
switch 205 is a transistor and has a first end electrically
connected to the first end of the second storage capacitor Cst2
and the second end of the first capacitor C1, a control end
electrically connected to the scan line G, and a second end
electrically connected to the first end of the first storage
capacitor Cstl and the second end of the second capacitor C2.
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The sixth switch 206 is a transistor and has a first end elec-
trically connected to the first end of the first storage capacitor
Cstl and the second end of the second capacitor C2, a control
end electrically connected to the scan line G,, and a second
end electrically connected to the first end of the second stor-
age capacitor Cst2 and the second end of the first capacitor
Cl1.

[0031] Inanother embodiment, the pixel driving circuit 200
further includes a third capacitor C3 and a fourth capacitor
C4, which have a first end and a second end. The first end of
the third capacitor C3 is electrically connected to the first end
of the first capacitor C1, the second end of the third capacitor
C3 is used for receiving the reference voltage. The first end of
the fourth capacitor C4 is electrically connected to the first
end of the second capacitor C2, and the second end of the
fourth capacitor C4 is used for receiving the reference volt-
age.

[0032] FIG. 3 is a schematic view of a pixel array circuit
layout 300 according to an embodiment of the disclosure. To
correspond to the above embodiment, the same label is
adopted for the same elements, and one of the subpixels is
used for illustration. The pixel array circuit layout 300
includes a first switch 201, a second switch 202, a third switch
203, a fourth switch 204, a fifth switch 205, a sixth switch
206, a first capacitor C1, a second capacitor C2, a first storage
capacitor Cstl, a second storage capacitor Cst2, a scan line
G, ascan line G,. a first data line D, , and a second data line
D,,.

[0033] The scan line G, and the scan line G, intersect the
first data line D,, and the second data line D,,, and each
switch is connected to the scan line and the data line. The first
switch 201 is electrically connected to the scan line G, and the
first data line D,,. The second switch 202 is electrically
connected to the scan line G, and the second data line D,;.
The third switch 203 is electrically connected to the scan line
G and the first data line D,,. The fourth switch 204 is elec-
trically connected to the scan line G, and the second data line
D,,. The third switch 203 is electrically connected to the scan
line G, and the fifth switch 205. The first storage capacitor
Cstl is adjacent to the second storage capacitor Cst2. In
addition, the fourth switch 204 is electrically connected to the
scan line G, and the sixth switch 206. The second storage
capacitor Cst2 is located below the second capacitor C2. The
node P1 is a finger electrode, and is electrically connected to
the first switch 201 and the first capacitor C1. The node P2 is
a finger electrode, and is electrically connected to the second
switch 202 and the second capacitor C2. The driving method
and operation of the disclosure are described as follows.
[0034] Referring to FIG. 4, the driving method for the pixel
driving circuit 200 includes following steps. In a first period,
when the first switch 201, the second switch 202, the third
switch 203 and the fourth switch 204 are turned on, and when
the scan line G, is enabled, a first data voltage is supplied to
the first capacitor C1 and the first storage capacitor Cstl
through the first data line D, ,, and a second data voltage,
having a polarity different from that of the first data voltage,
is supplied to the second capacitor C2 and the second storage
capacitor Cst2 through the second data line D,,. Herein, the
node P1 and the node S1 are charged via the first dataline D
to have positive voltages, and the node P2 and the node S2 are
charged via the second data line D,, to have negative volt-
ages.

[0035] Subsequently, in a second period, when at least one
switching unit 210 is turned on and the scan line G, is
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enabled, the first data voltage, maintained by the first storage
capacitor Cstl, and the second data voltage, maintained by
the second capacitor C2 and the second storage capacitor
Cst2, are redistributed, and the second data voltage, main-
tained by the second storage capacitor Cst2, and the first data
voltage, maintained by the first capacitor C1 and the first
storage capacitor Cstl, are redistributed.

[0036] Specifically, when the scan line G, is disabled and
the scan line G, is enabled, the node S1 and the node S2 are
conducted. Herein, the voltage of the node S1 is dropped, so
that the floating voltage of the node P2 is also dropped.
Meanwhile, the voltage of the node S2 is increased, so that the
floating voltage of the node P1 is also increased. Therefore,
the voltage difference V(P1,P2) between the two electrodes
of the liquid crystal capacitor CLC is substantially increased
and becomes higher than a driving voltage range.

[0037] Inthe first period, when the scan line G, is enabled,
the first switch 201, the second switch 202, the third switch
203 and the fourth switch 204 are turned on. Herein, a first
data voltage V(D1) is supplied, and a second data voltage
V(D2), having the polarity different from the polarity of the
first data voltage V(D1), is supplied. Thus, the voltage V(P1)
of the node P1 and the voltage V(S1) of the node S1 are
increased with the first data voltage V(D1), and the voltage
V(P2) of node P2 and the voltage V(S2) of node S2 are
dropped with the second data voltage V(D2). Herein, the node
P1 and the node S1 are charged via the first data line D,; to
have positive voltages, and the node P2 and the node S2 are
charged via the second data line D, to have negative volt-
ages.

[0038] Subsequently. in the second period, when the scan
line G, is disabled and the scan line G, is enabled, the first
switch 201, the second switch 202, the third switch 203 and
the fourth switch 204 are turned off, and the fifth switch 205
and the sixth switch 206 are turned on. Herein, charges are
redistributed.

[0039] Specifically, the node S1 and the node S2 are con-
ducted as the fifth switch 205 is turned on. Herein, the voltage
V(S1) of the node S1 is dropped, and then the voltage V(P2)
of P2 is also dropped. Meanwhile, the voltage V(S2) of the
node S2 is increased, and then the voltage V(P1) of the node
P1 is also increased. Thus, the voltage difference V(P1,P2)
between the two electrodes of the liquid crystal capacitor
CLC is increased.

[0040] FIG. 51is a circuit diagram of a pixel driving circuit
500 according to another embodiment of the disclosure. The
pixel driving circuit 500 is electrically coupled between the
first data line D, , and the second data line D,,, and is elec-
trically coupled between the scanline G, and the scan line G,.
The pixel driving circuit 500 includes a first switch 201, a
second switch 202, a third switch 203, a fourth switch 204, a
liquid crystal capacitor CLC, a first capacitor C1, a second
capacitor C2, a first storage capacitor Cstl, a second storage
capacitor Cst2 and at least one switching unit 210.

[0041] Thefirst switch 201 is a transistor and has a first end,
asecond end and a control end. The first end of the first switch
201 is electrically connected to the first data line D,,, the
second end of the first switch 201 is electrically connected to
the node P1, and the control end of the first switch 201 is
electrically connected to the scan line G, . The second switch
202 is a transistor and has a first end, a second end and a
control end. The first end of the second switch 202 is electri-
cally connected to the second data line D, , the second end of
the second switch 202 is electrically connected to the node
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P2, and the control end of the second switch 202 is electrically
connected to the scan line G,. The third switch 203 is a
transistor and has a first end, a second end and a control end.
The first end of the third switch 203 is electrically connected
to the first data line D . the second end of the third switch 203
is electrically connected to the node S1, and the control end of
the third switch 203 is electrically connected to the scan line
G, . The fourth switch 204 is a transistor and has a first end, a
second end and a control end. The first end of the fourth
switch 204 is electrically connected to the second data line
D,,, the second end of the fourth switch 204 is electrically
connected to the node S2, and the control end of the fourth
switch 204 is electrically connected to the scan line G,.
[0042] Theliquid crystal capacitor CLC is formed between
the second end of the first switch 201 and the second end of
the second switch 202. The first capacitor C1 has a first end
and a second end, and the first end of the first capacitor C1 is
electrically connected to the second end of the first switch
201. The second capacitor C2 has a first end and a second end,
and the first end of the second capacitor C2 is electrically
connected to the second end of the second switch 202.
[0043] The first storage capacitor Cst1 has a first end and a
second end, the first end of the first storage capacitor Cstl is
electrically connected to the second end of the third switch
203, and the second end of the first storage capacitor Cstl
receives a reference voltage. The second storage capacitor
Cst2 has a first end electrically connected to the second end of
the fourth switch 204, and a second end receiving the refer-
ence voltage.

[0044] At least one switching unit 210 is electrically con-
nected to the scan line G, the first end of the first storage
capacitor Cstl, the first end of the second storage capacitor
Cst2, the second end of the first capacitor C1, and the second
end of the second capacitor C2, and is used for redistributing
charges between the first storage capacitor Cstl and the sec-
ond capacitor C2 and charges between the second storage
capacitor Cst2 and the first capacitor C1.

[0045] In some embodiments, the at least one switching
unit 210 is practically single, which includes a seventh switch
207. The seventh switch 207 is a transistor and has a first end
electrically connected to the first end of the second storage
capacitor Cst2 and the second end of the first capacitor C1, a
control end electrically connected to the scan line G, and a
second end electrically connected to the first end of the first
storage capacitor Cstl and the second end of the second
capacitor C2.

[0046] Inanother embodiment, the pixel driving circuit 500
further includes a third capacitor C3 and a fourth capacitor
C4, which have a first end and a second end respectively. The
first end of the third capacitor C3 is electrically connected to
the first end of the first capacitor C1, the second end of the
third capacitor C3 is used for receiving the reference voltage.
The first end of the fourth capacitor C4 is electrically con-
nected to the first end of the second capacitor C2, and the
second end of the fourth capacitor C4 is used for receiving the
reference voltage. The connection relationship of the remain-
ing elements in the pixel driving circuit 500 can refer to the
foregoing description, which is described again here.

[0047] FIG. 6 is a schematic view of a pixel array circuit
layout 600 according to another embodiment of the disclo-
sure. To correspond to the embodiments above, the same label
is adopted for the same elements. The pixel array circuit
layout 600 includes a first switch 201, a second switch 202, a
third switch 203, a fourth switch 204, a seventh switch 207, a
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first capacitor C1, a second capacitor C2, a first storage
capacitor Cstl, a second storage capacitor Cst2, a scan line
G, ascan line G, a first data line D, and a second data line
D,,. The scan line G, and the scan line G, intersect with the
first data line D,, and the second data line D,,, and each
switch is connected to the scan line and the data line.

[0048] The first switch 201 is electrically connected to the
scan line G, and the first data line D, . The second switch 202
is electrically connected to the scan line G, and the second
dataline D, ;. The third switch 203 is electrically connected to
the scan line G| and the first data line D, ;. The fourth switch
204 is electrically connected to the scan line G, and the
second data line D,,. The seventh switch 207 is electrically
connected to the scan line G,. The third switch 203 is elec-
trically connected to the scan line Gy, and the first storage
capacitor Cstl is adjacent to the second storage capacitor
Cst2. In addition, the fourth switch 204 is electrically con-
nected to the scan line G, and the sixth switch 206, and the
second storage capacitor Cst2 is located below the second
capacitor C2. The node P1 is a finger electrode, and is elec-
trically connected to the first switch 201 and the first capacitor
C1, and the node P2 is a finger electrode, and is electrically
connected to the second switch 202 and the second capacitor
C2. The driving method and operation of the pixel driving
circuit 500 in the disclosure are described as follows.

[0049] Referring to FIG. 7, in a first period, when the first
switch 201, the second switch 202, the third switch 203 and
the fourth switch 204 are turned on, and when the scan line G,
is enabled, a first data voltage is supplied to the first capacitor
C1 and the first storage capacitor Cst1 through the first data
line D, |, and a second data voltage having a polarity different
from a polarity of the first data voltage is supplied to the
second capacitor C2 and the second storage capacitor Cst2
through the second data line D,, . Herein, the node P1 and the
node S1 are charged via the first data line D, to have positive
voltages, whereas the node P2 and the node S2 are charged via
the second data line D,, to have negative voltages.

[0050] Subsequently, in a second period which does not
overlap the first period, when at least one switching unit 210
is turned on and the scan line G, is enabled, the first data
voltage, maintained by the first storage capacitor Cstl, and
the second data voltage, maintained by the second capacitor
C2 and the second storage capacitor Cst2, are redistributed,
and the second data voltage, maintained by the second storage
capacitor Cst2, and the first data voltage, maintained by the
first capacitor C1 and the first storage capacitor Cstl, are
redistributed.

[0051] When the scan line G, is disabled and the scan line
G, is enabled, the node S1 and the node S2 are conducted.
Herein, the voltage of the node S1 is dropped, so that the
floating voltage of the node P2 is also dropped. Meanwhile,
the voltage of the node S2 is increased, so that the floating
voltage of the node P1 is also increased. Therefore, the volt-
age difference V(P1,P2) between the two electrodes of the
liquid crystal capacitor CLC is substantially increased and
becomes higher than a driving voltage range. When the
capacitance values of the first capacitor C1 and the second
capacitor C2 are larger, the voltage difference between the
nodes P1 and P2 is larger.

[0052] Inthe first period, when the scan line G, is enabled,
the first switch 201, the second switch 202, the third switch
203 and the fourth switch 204 are turned on. Herein, the first
data voltage V(D1) is supplied, and the second data voltage
V(D2) having the polarity different from the polarity of the
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first data voltage V(D1) is also supplied. Thus, the voltage
V(P1) of the node P1 and the voltage V(51) of the node S1 are
increased with the first data voltage V(D1), and the voltage
V(P2) of the node P2 and the voltage V(52) of the node S2 are
reduced with the second data voltage V(D2). Herein, the node
P1 and the node S1 are charged via the first data line D, ; to
have positive voltages, and the node P2 and the node S2 are
charged via the second data line D, to have negative volt-
ages.

[0053] Subsequently, in the second period, when the scan
line G, is disabled and the scan line G, is enabled, the first
switch 201, the second switch 202, the third switch 203 and
the fourth switch 204 are turned off, and the seventh switch
207 is turned on. Herein, charges are neutralized and redis-
tributed, and the node S1 and the node S2 are conducted. The
voltage V(S1) of the node S1 is dropped, so that the voltage
V(P2) of the node P2 is also dropped. Meanwhile, the voltage
(S2) of the node S2 'V is increased, so that the voltage V(P1)
of the node P1 is also increased. Accordingly, when this
process is repeated, the voltage difference V(P1,P2) between
the two electrodes of the liquid crystal capacitor CLC is
substantially increased and becomes higher than a driving
voltage range. When the at least one switching unit 210 has
only one switch practically, the pixel may have a lower aper-
ture ratio.

[0054] For the pixel driving circuit according to the disclo-
sure, at least one switching unit is electrically connected to
the scan line, the first and second storage capacitors, the first
and second capacitors respectively coupled between the cor-
responding switch and the corresponding electrode of the
liquid crystal capacitor, so that charges stored in the first and
second storage capacitors and the first and second capacitors
are redistributed. Thus, through the charge sharing manner
and a driving method of two data lines, the two electrodes of
the liquid crystal capacitor have a voltage difference therebe-
tween, which is higher than the driving voltage range, so that
liquid crystals are driven by a stronger electrical field and
have a large tilt angle. Thus, the disclosure may have a better
transmittance and correct the color washout at the side view.

What is claimed is:

1. A pixel driving circuit, coupled between a first data line
and a second data line, and coupled between a first scan line
and a second scan line, the pixel driving circuit comprising:

a first switch, having a first end, a second end and a control
end, the first end of the first switch being electrically
connected to the first data line, and the control end of the
first switch being electrically connected to the first scan
line;

a second switch, having a first end, a second end and a
control end, the first end of the second switch being
electrically connected to the second data line, and the
control end of the second switch being electrically con-
nected to the first scan line;

athird switch, having a first end, a second end and a control
end, the first end of the third switch being electrically
connected to the first data line, and the control end of the
third switch being electrically connected to the first scan
line;

a fourth switch, having a first end, a second end and a
control end, the first end of the fourth switch being
electrically connected to the second data line, and the
control end of the fourth switch being electrically con-
nected to the first scan line;
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aliquid crystal capacitor, being formed between the second
end of the first switch and the second end of the second
switch;

a first capacitor, having a first end and a second end, and the
first end of the first capacitor being electrically con-
nected to the second end of the first switch;

a second capacitor, having a first end and a second end, and
the first end of the second capacitor being electrically
connected to the second end of the second switch;

a first storage capacitor, having a first end and a second end,
the first end of the first storage capacitor being electri-
cally connected to the second end of the third switch, and
the second end of the first storage capacitor being used
for receiving a reference voltage;

a second storage capacitor, having a first end and a second
end, the first end of the second storage capacitor being
electrically connected to the second end of the fourth
switch, and the second end of the second storage capaci-
tor being used for receiving the reference voltage; and

at least one switching unit, the at least one switching unit
having a first end, a second end and a control end, the
first end of the at least one switching unit being electri-
cally connected to the first end of the first storage capaci-
tor and the second end of the second capacitor, the con-
trol end of the at least one switching unit being
electrically connected to the second scan line, and the
second end of the at least one switching unit being elec-
trically connected to the first end of the second storage
capacitor and the second end of the first capacitor.

2. The pixel driving circuit according to claim 1, wherein
the at least one switching unit is plural, the switching unit has
afirst end, a second end and a control end, the first end of the
switching unit is electrically connected to the first end of the
first storage capacitor and the second end of the second
capacitor, the control end of the switching unit is electrically
connected to the second scan line, and the second end of the
switching unit is electrically connected to the first end of the
second storage capacitor and the second end of the first
capacitor.

3. The pixel driving circuit according to claim 1, further
comprising:

a third capacitor, having a first end and a second end, the
first end of the third capacitor being electrically con-
nected to the second end of the first switch, and the
second end of the third capacitor being used for receiv-
ing the reference voltage; and

a fourth capacitor, having a first end and a second end, the
first end of the fourth capacitor being electrically con-
nected to the second end of the second switch, and the
second end of the third capacitor being used for receiv-
ing the reference voltage.

4. A driving method, adapted to the pixel driving circuit of

claim 1, the driving method comprising;

enabling the first scan line, and supplying a first data volt-
age and a second data voltage, which has a polarity
different from a polarity of the first data voltage, to the
pixel driving circuit; and

enabling the second scan line, and turning on the at least
one switching unit to distribute charges in the pixel
driving circuit.

5. The driving method according to claim 4, wherein in the

step of enabling the first scan line, and supplying the first data
voltage and the second data voltage, which has the polarity
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different from the polarity of the first data voltage, to the pixel

driving circuit, the driving method further comprises:

maintaining the first data voltage by the first capacitor and
the first storage capacitor; and

maintaining the second data voltage by the second capaci-
tor and the second storage capacitor.

6. The driving method according to claim 4, wherein in the

step of enabling the second scan line, and turning on the at

least one switching unit to distribute charges in the pixel

driving circuit, the driving method further comprises:

neutralizing charges among the first capacitor, the second
capacitor, the first storage capacitor and the second stor-
age capacitor.

7. The driving method according to claim 6, wherein the

step of neutralizing the charges among the first capacitor, the

second capacitor, the first storage capacitor and the second
storage capacitor comprises:

increasing a charge difference between the first capacitor
and the second capacitor.

8. A pixel matrix, comprising:

aplurality of first scan lines and a plurality of second scan
lines;

aplurality of first data lines and a plurality of second data
lines;

a plurality of subpixels, each subpixel being electrically
connected to the corresponding first scan line and the
corresponding second scan line, and each subpixel being
electrically connected to the corresponding first data line
and the corresponding second data line, wherein each
subpixel comprises:

a first switch, having a first end, a second end and a control
end, the first end of the first switch being electrically
connected to the corresponding first data line, and the
control end of the first switch being electrically con-
nected to the corresponding first scan line;

a second switch, having a first end, a second end and a
control end, the first end of the second switch being
electrically connected to the corresponding second data
line, and the control end of the second switch being
electrically connected to the corresponding first scan
line;

athird switch, having a first end, a second end and a control
end, the first end of the third switch being electrically
connected to the corresponding first data line, and the
control end of the third switch being electrically con-
nected to the corresponding first scan line;

a fourth switch, having a first end, a second end and a
control end, the first end of the fourth switch being
electrically connected to the corresponding second data
line, and the control end of the fourth switch being
electrically connected to the corresponding first scan
line;
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a liquid crystal capacitor, formed between the second end
of the first switch and the second end of the second
switch;

a first capacitor, having a first end and a second end, and the
first end of the first capacitor being electrically con-
nected to the second end of the first switch;

a second capacitor, having a first end and a second end, and
the first end of the second capacitor being electrically
connected to the second end of the second switch;

a first storage capacitor, having a first end and a second end,
the first end of the first storage capacitor being electri-
cally connected to the second end of the third switch, and
the second end of the first storage capacitor being used
for receiving a reference voltage;

a second storage capacitor, having a first end and a second
end, the first end being electrically connected to the
second end of the fourth switch, and the second end of
the second storage capacitor being used for receiving the
reference voltage; and

at least one switching unit, the at least one switching unit
having a first end, a second end and a control end, the
first end of the at least one switching unit being electri-
cally connected to the first end of the first storage capaci-
tor and the second end of the second capacitor, the con-
trol end of the at least one switching unit being
electrically connected to the second scan line, and the
second end of the at least one switching unit being elec-
trically connected to the first end of the second storage
capacitor and the second end of the first capacitor.

9. The pixel matrix according to claim 8, wherein the at
least one switching unit is plural, each switching unit has a
first end, a second end and a control end, the first end of the
switching unit is electrically connected to the first end of the
first storage capacitor and the second end of the second
capacitor, the control end of the switching unit is electrically
connected to the second scan line, and the second end of the
switching unit is electrically connected to the first end of the
second storage capacitor and the second end of the first
capacitor.

10. The pixel matrix according to claim 8, wherein each
pixel driving circuit further comprises:

a third capacitor and a fourth capacitor, the third capacitor
having a first end and a second end, the fourth capacitor
having a first end and a second end, the first end of the
third capacitor being electrically connected to the sec-
ond end of the first switch, the second end of the third
capacitor being used for receiving the reference voltage,
the first end of the fourth capacitor being electrically
connected to the second end of the second switch, and
the second end of the third capacitor being used for
receiving the reference voltage.
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