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(57) ABSTRACT

A liquid crystal display device includes a plurality of pixel
driving circuits and a pixel array. Each pixel driving circuit of
the plurality of pixel driving circuits includes four thin film
transistors and has four output terminals, where each thin film
transistor is used for driving an output terminal of the four
output terminals, and the four output terminals are coupled to

(22) Filed: Dec. 12. 2011 two gate lines and two sharing lines respectively for output-
’ ting two main output signals and two sharing output signals.
The phases and timings of the two main output signals and the
. L. L. two sharing output signals are all the same. A pixel of the
(30) Foreign Application Priority Data pixel array is charged/discharged to a specific voltage level
according to a main output signal of the two main output
Dec. 30,2010  (TW) covreiiciiiiecice 099147051 signals, a sharing output signal, and a signal of a data line.
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LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND
[0001] 1. Technical Field
[0002] The disclosure is related to a liquid crystal display

device, and particularly to a liquid crystal display device that
can reduce size of a thin film transistor of an output terminal
of a pixel driving circuit.

[0003] 2. Related Art

[0004] In liquid crystal panels, a gate driving circuit is
gradually integrated into a glass substrate, where a gate driver
on array (GOA) is a low-cost, space saving technique. A
manufacturer can utilize an amorphous silicon thin film tran-
sistor (a-Si TFT) to realize the gate driver on array for saving
cost of purchasing integrated circuit chips during a manufac-
turing process of the liquid crystal panel. However, electrical
characteristics of the amorphous silicon thin film transistor
are poor, because the amorphous silicon thin film transistor
has low carrier mobility (i), an unstable threshold voltage
(Vth), and an insufficient driving current.

[0005] In a new generation display device, because a high
frame rate is a major trend, the gate driving circuit has to drive
two gate lines. In addition, the gate driving circuit further
drives another two sharing lines in order to solve a color
washout problem. The gate driving circuit has to drive the two
gate lines and the two sharing lines simultaneously, so a load
capacitor of an output terminal of the gate driving circuit may
be large, resulting in design of the gate driving circuit being
difficult.

SUMMARY

[0006] An embodiment provides a liquid crystal display
device. The liquid crystal display device includes a plurality
of pixel driving circuits and a pixel array. Each pixel driving
circuit of the plurality of pixel driving circuits has four output
terminals coupled to two gate lines and two sharing lines
respectively for outputting two main output signals and two
sharing output signals. The pixel driving circuit includes a
gate driving circuit and four thin film transistors. The gate
driving circuit has an output terminal for outputting an output
signal. Gates of the four thin film transistors are coupled to the
output terminal of the gate driving circuit. The four thin film
transistors output the two main output signals and the two
sharing output signals respectively according to a clock signal
and the output signal of the gate driving circuit, where phases
and timings of the two main output signals and the two shar-
ing output signals are all the same. The pixel array includes a
plurality of pixels. Each pixel includes a first pixel and a
second pixel. The first pixel is used for receiving a main
output signal of the two main output signals and a sharing
output signal. The first pixel is coupled to a data line. The
second pixel is coupled to the data line and the first pixel. The
second pixel is used for receiving the main output signal and
compensating a voltage of the first pixel.

[0007] Another embodiment provides a liquid crystal dis-
play device. The liquid crystal display device includes a plu-
rality of pixel driving circuits and a pixel array. Each pixel
driving circuit of the plurality of pixel driving circuits has four
output terminals coupled to two gate lines and two sharing
lines respectively for outputting two main output signals and
two sharing output signals. Each pixel driving circuit includes
a first pixel driving sub-circuit and a second pixel driving
sub-circuit. The first pixel driving sub-circuit includes a first
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gate driving circuit and two first thin film transistors. Gates of
the two first thin film transistors are coupled to an output
terminal of the first gate driving circuit. The second pixel
driving sub-circuit includes a second gate driving circuit and
two second thin film transistors. Gates of the two second thin
film transistors are coupled to an output terminal of the sec-
ond gate driving circuit. Phases and timings of the two main
output signals and the two sharing output signals are all the
same. The pixel array includes a plurality of pixels. Each pixel
includes a first pixel and a second pixel. The first pixel is used
for receiving amain output signal of the two main output
signals and a sharing output signal. The first pixel is coupled
to a data line. The second pixel is coupled to the data line and
the first pixel. The second pixel is used for receiving the main
output signal and compensating a voltage of the first pixel.
The first gate driving circuit is the same as the second gate
driving circuit.

[0008] Another embodiment provides a liquid crystal dis-
play device. The liquid crystal display device includes a plu-
rality of pixel driving circuits and a pixel array. Each pixel
driving circuit of the plurality of pixel driving circuits has four
output terminals coupled to two gate lines and two sharing
lines respectively for outputting two main output signals and
two sharing output signals, where phases and timings of the
two main output signals and the two sharing output signals are
all the same. Each pixel driving circuit includes a first pixel
driving sub-circuit. The first pixel driving sub-circuit includes
a first gate driving circuit and a first thin film transistor. The
first thin film transistor has a gate coupled to an output termi-
nal of the first gate driving circuit. The first thin film transistor
outputs a main output signal according to a clock signal and
an output signal of the first gate driving circuit. The pixel
array includes a plurality of pixels, where each pixel includes
a first pixel and a second pixel. The first pixel is used for
receiving a main output signal of the two main output signals
and a sharing output signal. The first pixel is coupled to a data
line. The second pixel is coupled to the data line and the first
pixel. The second pixel is used for receiving the main output
signal and compensating a voltage of the first pixel.

[0009] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in the
art after reading the following detailed description of the
preferred embodiment that is illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a diagram illustrating a liquid crystal dis-
play device according to an embodiment of the present inven-
tion.

[0011] FIG. 2 is a diagram illustrating the pixel driving
circuit.
[0012] FIG. 3 is a diagram illustrating the timings of the

two main output signals and the two sharing output signals of
the pixel driving circuit.

[0013] FIG. 4 is a diagram illustrating the pixel.

[0014] FIG.5andFIG. 6 are diagrams illustrating charging
processes of the first pixel and the second pixel.

[0015] FIG. 7isadiagram illustrating a pixel driving circuit
according to a second embodiment of the present invention.

[0016] FIG.8isadiagram illustrating a pixel driving circuit
according to a third embodiment of the present invention.



US 2012/0169679 Al

[0017] FIG.9isadiagram illustrating a pixel driving circuit
according to a fourth embodiment of the present invention.

DETAILED DESCRIPTION

[0018] Please refer to FIG. 1. FIG. 1 is a diagram illustrat-
ing a liquid crystal display device 100 according to an
embodiment of the present invention. The liquid crystal dis-
play device 100 includes a plurality of pixel driving circuits
and a pixel array. As shown in FIG. 1, a pixel driving circuit
1020 has four output terminals coupled to two gate lines and
two sharing lines respectively for outputting two main output
signals Gn-1, Gn-2 and two sharing output signals Sn-3,
Sn—4. The two main output signal Gn-1, Gn-2 are used for
turning on pixels 1039, 1037, and two sharing output signals
Sn-3, Sn—4 are used for performing charge sharing on pixels
1035, 1033. Phases and timings of the two main output sig-
nals Gn-1, Gn-2 and the two sharing output signals Sn-3,
Sn—4 are all the same. But, the present invention is not limited
to the two sharing output signals Sn-3, Sn—4 performing the
charge sharing on the pixels 1035, 1033. That is to say, charge
sharing may be performed on the pixels 1035, 1033 by other
sharing output signals. The pixel driving circuit 1021 has four
output terminals coupled to two gate lines and two sharing
lines, respectively, for outputting two main output signals Gn,
Gn+1 and two sharing output signals Sn-1, Sn—-2. The two
main output signals Gn, Gn+1 are used for turning on pixels
1041, 1043, and the two sharing output signal Sn—1, Sn-2 are
used for performing charge sharing on the pixels 10391037.
But, the present invention is not limited to the two sharing
output signals Sn-1, Sn-2 performing the charge sharing on
the pixels 1039. That is to say, the charge sharing can be
performed on the pixels 10391037 by other sharing output
signals. Phases and timings of the two main output signals
Gn, Gn+1 and the two sharing output signals Sn-1, Sn-2 are
all the same. But, the present invention is not limited to two
pixel driving circuits and six pixels. In addition, as shown in
FIG. 1, D1 and D2 are data lines used for charging pixels
according to voltages corresponding to display data for the
pixels to display luminance and colors corresponding to the
display data when the pixels are turned on by the gate lines
and the sharing lines.

[0019] Pleasereferto FIG. 2 and FIG. 3. FIG. 2 is a diagram
illustrating the pixel driving circuit 1021, and FIG. 3 is a
diagram illustrating the timings of the two main output sig-
nals Gn-1, Gn-2 and the two sharing output signals Sn-3,
Sn—4 of the pixel driving circuit 1020, and the timings of the
two main output signals Gn, Gn+1 and the two sharing output
signals Sn-1, Sn-2 of the pixel driving circuit 1021. As
shown in FIG. 2, the pixel driving circuit 1021 includes a gate
driving circuit 1022 and four thin film transistors 1024. The
gate driving circuit 1022 includes a pull up control circuit
10222, a pull down control circuit 10224, and a pull down
circuit 10226. The pull up control circuit 10222 is used for
receiving the main output signal Gn-1 of the pixel driving
circuit 1020, and outputting a gate control signal GS to gates
of the four thin film transistors 1024. The pull down control
circuit 10224 is used for receiving the gate control signal GS.
The pull down circuit 10226 is used for pulling down voltages
of source terminals of the four thin film transistors 1024 to a
reference low voltage to turn off the four thin film transistors
1024 according to an output signal of the pull down control
circuit 10224. The gates of the four thin film transistors 1024
are coupled to an output terminal of the gate driving circuit
1022. The four thin film transistors 1024 drive the two main
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output signals Gn, Gn+1 and the two sharing output signals
Sn-1, Sn-2 respectively according to a clock signal CK and
the gate control signal GS outputted by the gate driving circuit
1022. Therefore, as shown in FIG. 3, because the four thin
film transistors 1024 are coupled to the output terminal of the
gate driving circuit 1022, phases and timings of the two main
output signals Gn, Gn+1 and the two sharing output signals
Sn-1, Sn-2 are all the same. Similarly, phases and timings of
the two main output signals Gn-1, Gn-2 and two sharing
output signals Sn-3, Sn-4 of the pixel driving circuit 1020 are
all the same.

[0020] Please refer to FIG. 4. FIG. 4 is a diagram illustrat-
ing the pixel 1039. The pixel 1039 includes a first pixel 1042
and a second pixel 1044. The first pixel 1042 is used for
receiving the main output signal Gn-1 and the sharing output
signal Sn-1 of the pixel driving circuit 1021. The first pixel
1042 is coupled to the data line Dm, but the pixel 1039 is not
limited to being performed the charge sharing by the sharing
output signal Sn-1. The second pixel 1044 is used for receiv-
ing the main output signal Gn-1 of the pixel driving circuit
1020. The second pixel 1044 is coupled to the data line Dm
and the first pixel 1042 for compensating a voltage of the first
pixel 1042. The first pixel 1042 includes two second capaci-
tors 10422, two third capacitors 10424, a second switch
10426, and a third switch 10428. The second pixel 1044
includes two first capacitors 10442, and a first switch 10444.
Further, structures of the pixels 1043,1041, 1037, 1035,1033
are the same as structure of the pixel 1039, so further descrip-
tions thereof are omitted for simplicity.

[0021] Please refer to FIG. 5 and FIG. 6. FIG. 5 and FIG. 6
are diagrams illustrating charging processes of the first pixel
1042 and the second pixel 1044. As shown in FIG. 5, when the
main output signal Gn-1 is changed from a logic-low voltage
to a logic-high voltage, the first switch 10444 is turned on, so
that a signal of the data line Dm charges the two first capaci-
tors 10442 to a first voltage V1 through the first switch 10444.
Meanwhile, a voltage of a node A is at the first voltage V1.
Similarly, the second switch 10426 is turned on, so that the
signal of the data line Dm charges the two second capacitors
10422 to the first voltage V1 through the second switch
10426. Meanwhile, a voltage of a node B is also at the first
voltage V1. In addition, the third switch 10428 is controlled
by the sharing output signal Sn-1. Meanwhile, because the
sharing output signal Sn-1 is not enabled, the third switch
10428 is not turned on yet. As shown in FIG. 6, when the
sharing output signal Sn-1 is changed from the logic-low
voltage to the logic-high voltage (the main output signal
Gn-1 is changed from the logic-high voltage to the logic-low
voltage, so the first switch 10444 and the second switch
10426 are turned off), the third switch 10428 is turned on.
Meanwhile, charges stored in the two first capacitors 10442
and the two third capacitors 10424 are redistributed by the
third switch 10428, so the voltage of the node A is decreased
and the voltage of the node B is increased. Thus, the present
invention can solve a washout problem of a liquid crystal
panel by making the voltage of the node A different from the
voltage of the node B.

[0022] Please refer to FIG. 7. FIG. 7 is a diagram illustrat-
ing apixel driving circuit 7021 according to a second embodi-
ment of the present invention. The pixel driving circuit 7021
includes a first pixel driving sub-circuit 7022 and a second
pixel driving sub-circuit 7024. The first pixel driving sub-
circuit 7022 includes a first gate driving circuit 70222 and two
first thin film transistors 70224. The first gate driving circuit
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70222 is the same as the gate driving circuit 1022, so further
description thereof is omitted for simplicity. Gates of the two
first thin film transistors 70224 are coupled to an output
terminal of the first gate driving circuit 70222. The two first
thin film transistors 70224 drive the main output signal Gn
and the sharing output signal Sn—1 respectively according to
the clock signal CK and a gate control signal GS1 outputted
by the first gate driving circuit 70222. The second pixel driv-
ing sub-circuit 7024 includes a second gate driving circuit
70242 and two second thin film transistors 70244. The second
gate driving circuit 70242 is the same as the gate driving
circuit 1022, so further description thereof is omitted for
simplicity. Gates of the two second thin film transistors 70244
are coupled to an output terminal of the second gate driving
circuit 70242. The two second thin film transistors 70244
drive the main output signal Gn+1 and the sharing output
signal Sn-2 according to the clock signal CK and a gate
control signal GS2 outputted by the second gate driving cir-
cuit 70242. The timings of the two main output signals Gn,
Gn+1 and the two sharing output signals Sn—1, Sn-2 driven
by the gates of the two first thin film transistors 70224 and the
two second thin film transistors 70244 are as shown in FIG. 3.
But the pixel driving circuit 7021 is not limited to the above
mentioned signal output method. In another method of out-
putting signals in the pixel driving circuit 7021, the first pixel
driving sub-circuit 7022 outputs the main output signal Gn
and the sharing output signal Sn-2, and the second pixel
driving sub-circuit 7024 outputs the main output signal Gn+1
and the sharing output signal Sn-1, or the first pixel driving
sub-circuit 7022 outputs the main output signal Gn, Gn+1 and
the second pixel driving sub-circuit 7024 outputs the sharing
output signal Sn—-1, Sn-2.

[0023] Please refer to FIG. 8. FIG. 8 is a diagram illustrat-
ing a pixel driving circuit 9021 according to a third embodi-
ment of the present invention. The pixel driving circuit 9021
includes a first pixel driving sub-circuit 9022, a second pixel
driving sub-circuit 9024, a third pixel driving sub-circuit
9026, and a fourth pixel driving sub-circuit 9028. The first
pixel driving sub-circuit 9022 includes a first gate driving
circuit 90222 and a first thin film transistor 90224. The first
gate driving circuit 90222 is the same as the gate driving
circuit 1022, so further description thereof is omitted for
simplicity. The first thin film transistor 90224 has a gate
coupled to an output terminal of the first gate driving circuit
90222, and the first thin film transistor 90224 drives the main
output signal Gn according to the clock signal CK and a gate
control signal GS1 outputted by the first gate driving circuit
90222. The second pixel driving sub-circuit 9024 includes a
second gate driving circuit 90242 and a second thin film
transistor 90244. The second gate driving circuit 90242 is the
same as the gate driving circuit 1022, so further description
thereof is omitted for simplicity. The second thin film tran-
sistor 90244 has a gate coupled to an output terminal of the
second gate driving circuit 90242, and the second thin film
transistor 90244 drives the sharing output signal Sn-1
according to the clock signal CK and a gate control signal
GS2 outputted by the second gate driving circuit 90242. The
third pixel driving sub-circuit 9026 includes a third gate driv-
ing circuit 90262 and a third thin film transistor 90264. The
third gate driving circuit 90262 is the same as the gate driving
circuit 1022, so further description thereof is omitted for
simplicity. The third thin film transistor 90264 has a gate
coupled to an output terminal of the third gate driving circuit
90262, and the third thin film transistor 90264 drives the main
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output signal Gn+1 according to the clock signal CK and a
gate control signal GS3 of the third gate driving circuit 90262.
The fourth pixel driving sub-circuit 9028 includes a fourth
gate driving circuit 90282 and a fourth thin film transistor
90284. The fourth gate driving circuit 90282 is the same as the
gate driving circuit 1022, so further description thereof is
omitted for simplicity. The fourth thin film transistor 90284
has a gate coupled to an output terminal of the fourth gate
driving circuit 90282, and the fourth thin film transistor
90284 drives the sharing output signal Sn-2 according to the
clock signal CK and a gate control signal GS4 of the fourth
gate driving circuit 90282. The timings of the two main output
signals Gn, Gn+1 and the two sharing output signals Sn-1,
Sn-2 driven by the gates of the first thin film transistor 90224,
the second thin film transistor 90244, the third thin film tran-
sistor 90264, and the fourth thin film transistor 90284 are as
shown in FIG. 3. But the pixel driving circuit 9021 is not
limited to the above mentioned signal output method.

[0024] Please refer to FIG. 9. FIG. 9 is a diagram illustrat-
ing a pixel driving circuit 10021 according to a fourth
embodiment of the present invention. The pixel driving cir-
cuit 10021 includes a first pixel driving sub-circuit 10022, a
second pixel driving sub-circuit 10024, and a third pixel
driving sub-circuit 10026. The first pixel driving sub-circuit
10022 includes a first gate driving circuit 100222 and a first
thin film transistor 100224. The first gate driving circuit
100222 is the same as the gate driving circuit 1022, so further
description thereof'is omitted for simplicity. The first thin film
transistor 100224 has a gate coupled to an output terminal of
the first gate driving circuit 100222, and the first thin film
transistor 100224 drives the main output signal Gn according
to the clock signal CK and a gate control signal GS1 of the
first gate driving circuit 100222. The second pixel driving
sub-circuit 10024 includes a second gate driving circuit
100242 and a second thin film transistor 100244. The second
gate driving circuit 100242 is the same as the gate driving
circuit 1022, so further description thereof is omitted for
simplicity. The second thin film transistor 100244 has a gate
coupled to an output terminal of the second gate driving
circuit 100242, and a second thin film transistor 100244
drives the sharing output signal Sn-1 according to the clock
signal CK and a gate control signal GS2 of the second gate
driving circuit 100242. The third pixel driving sub-circuit
10026 includes a third gate driving circuit 100262 and two
third thin film transistors 100264. The third gate driving cir-
cuit 100262 is the same as the gate driving circuit 1022, so
further description thereof is omitted for simplicity. Gates of
the third thin film transistor 100264 are coupled to an output
terminal of the third gate driving circuit 100262. The two
third thin film transistors 100264 drive the main output signal
Gn+1 and the sharing output signal Sn-2 according to the
clock signal CK and a gate control signal GS3 of the third gate
driving circuit 100262. The timings of the two main output
signals Gn, Gn+1 and the two sharing output signals Sn-1,
Sn-2 driven by the gates of the first thin film transistor
100224, the second thin film transistor 100244, and the two
third thin film transistors 100264 are as shown in FIG. 3. But
the pixel driving circuit 10021 is not limited to the above
mentioned outputting signals method.

[0025] To sum up, the liquid crystal display device utilizes
each gate driving circuit cooperating with four thin film tran-
sistors, each gate driving circuit cooperating with two thin
film transistors, or each gate driving circuit cooperating with
a thin film transistor to drive the two main output signals and
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the two sharing output signals. Each thin film transistor of the
above mentioned signal output method drives one of the two
main output signals and the two sharing output signals. The
phases and the timings of the two main output signals and the
two sharing output signals are all the same. Therefore, the
present invention can solve a large load capacitor problem of
the output terminal of the pixel driving circuit in the prior art.
Thus, the present invention divides the thin film transistor of
the output terminal into a plurality of small thin film transis-
tors to reduce size of the thin film transistor of the output
terminal.

[0026] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. A liquid crystal display device, comprising:

a plurality of pixel driving circuits, each pixel driving cir-
cuit having four output terminals coupled to two gate
lines and two sharing lines respectively for outputting
two main output signals to the two gate lines and two
sharing output signals to the two sharing lines, the pixel
driving circuit comprising:

a gate driving circuit having an output terminal for out-
putting an output signal; and

four thin film transistors, gates of the four thin film
transistors coupled to the output terminal of the gate
driving circuit, the four thin film transistors for out-
putting the two main output signals and the two shar-
ing output signals respectively according to a clock
signal and the output signal of the gate driving circuit,
wherein phases and timings of the two main output
signals and the two sharing output signals are all the
same; and

apixel array comprising a plurality of pixels, wherein each
pixel comprises:

a first pixel for receiving a main output signal of the two
main output signals, and a sharing output signal of
two sharing output signals of a next stage pixel driv-
ing circuit of the pixel driving circuits, the first pixel
being coupled to a data line; and

a second pixel for receiving the main output signal of the
two main output signals, the second pixel being
coupled to the data line and the first pixel for compen-
sating a voltage of the first pixel.

2. The liquid crystal display device of claim 1, wherein the

second pixel comprises:

two first capacitors; and

a first switch having a control terminal for charging the two
first capacitors to a first voltage according to the main
output signal and a signal of the data line.

3. The liquid crystal display device of claim 1, wherein the

first pixel comprises:

two second capacitors;

two third capacitors;

a second switch having a control terminal for charging the
two second capacitors to the first voltage according to
the main output signal and the signal of the data line; and

a third switch having a control terminal for redistributing
charges stored in the two first capacitors and the two
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third capacitors by the two third capacitors according to

the sharing output signal of the next stage pixel driving

circuit.

4. The liquid crystal display device of claim 1, wherein the
gate driving circuit comprises:

a pull up control circuit for receiving a main output signal
of a front stage pixel driving circuit, and outputting a
gate control signal to the gates of the four thin film
transistors;

a pull down control circuit for receiving the gate control
signal; and

a pull down circuit for turning off the four thin film tran-
sistors according to an output signal of the pull down
control circuit.

5. A liquid crystal display device, comprising:

a plurality of pixel driving circuits, each pixel driving cir-
cuit having four output terminals coupled to two gate
lines and two sharing lines respectively for outputting
two main output signals and two sharing output signals,
wherein phases and timings of the two main output
signals and the two sharing output signals are all the
same, the pixel driving circuit comprising:

a first pixel driving sub-circuit comprising:

a first gate driving circuit; and

two first thin film transistors, gates of the two first thin
film transistors coupled to an output terminal of the
first gate driving circuit; and

a second pixel driving sub-circuit comprising:

a second gate driving circuit; and

two second thin film transistors, gates of the two sec-
ond thin film transistor coupled to an output termi-
nal of the second gate driving circuit; and

a pixel array comprising a plurality of pixels, wherein each
pixel comprises:

a first pixel for receiving a main output signal of the two
main output signals, and a sharing output signal of
two sharing output signals of a next stage pixel driv-
ing circuit of the pixel driving circuit, the first pixel
being coupled to a data line; and

a second pixel for receiving the main output signal of the
two main output signals, the second pixel being
coupled to the data line and the first pixel for compen-
sating a voltage of the first pixel.

6. The liquid crystal display device of claim 5, wherein the
two first thin film transistors output a main output signal of the
two main output signals and a sharing output signal of the two
sharing output signals respectively according to a clock signal
and an output signal of the first gate driving circuit, and the
two second thin film transistors output another main output
signal of the two main output signals and another sharing
output signal of the two sharing output signals respectively
according to the clock signal and the output signal of the
second gate driving circuit.

7. The liquid crystal display device of claim 5, wherein the
two first thin film transistors output the two main output
signals according to a clock signal and an output signal of the
first gate driving circuit, and the two second thin film transis-
tors output the two sharing output signals according to the
clock signal and the output signal of the second gate driving
circuit.

8. The liquid crystal display device of claim 5, wherein the
second pixel comprises:
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two first capacitors; and

a first switch having a control terminal for charging the two
first capacitors to a first voltage according to the main
output signal and a signal of the data line.

9. The liquid crystal display device of claim 5, wherein the

first pixel comprises:

two second capacitors;

two third capacitors;

a second switch having a control terminal for charging the
two second capacitors to the first voltage according to
the main output signal and the signal of the data line; and

a third switch having a control terminal for redistributing
charges stored in the two first capacitors and the two
third capacitors by the two third capacitors according to
the sharing output signal of the next stage pixel driving
circuit.

10. The liquid crystal display device of claim 5, wherein

the first gate driving circuit comprises:

a pull up control circuit for receiving a main output signal
of a front stage pixel driving circuit, and outputting a
gate control signal to the gates of the two first thin film
transistors;

a pull down control circuit for receiving the gate control
signal; and

a pull down circuit for turning off the two first film transis-
tors according to an output signal of the pull down con-
trol circuit.

11. A liquid crystal display device, comprising:

a plurality of pixel driving circuits, each pixel driving cir-
cuit having four output terminals coupled to two gate
lines and two sharing lines respectively for outputting
two main output signals and two sharing output signals,
wherein phases and timings of the two main output
signals and the two sharing output signals are all the
same, the pixel driving circuit comprising:

a first pixel driving sub-circuit comprising:

a first gate driving circuit; and

a first thin film transistor having a gate coupled to an
output terminal of the first gate driving circuit, the
first thin film transistor being for outputting a main
output signal of the two main output signals
according to a clock signal and an output signal of
the first gate driving circuit; and

apixel array comprising a plurality of pixels, wherein each
pixel comprises:

a first pixel for receiving a main output signal of the two
main output signals, and a sharing output signal of
two sharing output signals of a next stage pixel driv-
ing circuit of the pixel driving circuit, and the first
pixel coupled to a data line; and

a second pixel for receiving the main output signal of the
two main output signals, and the second pixel coupled
to the data line and the first pixel for compensating a
voltage of the first pixel.

12. The liquid crystal display device of claim 11, wherein

the pixel driving circuit further comprises:

a second pixel driving sub-circuit comprising:

a second gate driving circuit; and

a second thin film transistor having a gate coupled to an
output terminal of the second gate driving circuit, the
second thin film transistor being for outputting a shar-
ing output signal of the two sharing output signals
according to the clock signal and the output signal of
the second gate driving circuit;
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a third pixel driving sub-circuit comprising:

a third gate driving circuit; and

a third thin film transistor having a gate coupled to an
output terminal of the third gate driving circuit, the
third thin film transistor being for outputting another
main output signal of the two main output signals
according to the clock signal and an output signal of
the third gate driving circuit; and

a fourth pixel driving sub-circuit comprising:

a fourth gate driving circuit; and

a fourth thin film transistor having a gate coupled to an
output terminal of the fourth gate driving circuit, the
fourth thin film transistor being for outputting another
sharing output signal of the two sharing output signals
according to the clock signal and an output signal of
the fourth gate driving circuit.

13. The liquid crystal display device of claim 11, wherein

the nth pixel driving circuit further comprises:

a second pixel driving sub-circuit comprising:

a second gate driving circuit; and

a second thin film transistor having a gate coupled to an
output terminal of the second gate driving circuit, the
second thin film transistor being for outputting
another main output signal of the two main output
signals according to the clock signal and an output
signal of the second gate driving circuit; and

a third pixel driving sub-circuit comprising:

a third gate driving circuit; and

two third thin film transistors, gates of the two third thin
film transistors coupled to the output terminal of the
third gate driving circuit, the two third thin film tran-
sistors being for outputting the two sharing output
signals according to the clock signal and an output
signal of the third gate driving circuit.

14. The liquid crystal display device of claim 11, wherein

the second pixel comprises:

two first capacitors; and

a first switch having a control terminal for charging the two
first capacitors to a first voltage according to the main
output signal and the signal of the data line.

15. The liquid crystal display device of claim 11, wherein

the first pixel comprises:

two second capacitors;

two third capacitors;

a second switch having a control terminal for charging the
two second capacitors to the first voltage according to
the main output signal and the signal of the data line; and

a third switch having a control terminal for redistributing
charges stored in the two first capacitors and the two
third capacitors by the two third capacitors according to
the sharing output signal of the next stage pixel driving
circuit.

16. The liquid crystal display device of claim 11, wherein

the first gate driving circuit comprises:

a pull up control circuit for receiving a main output signal
of a front stage pixel driving circuit, and outputting a
gate control signal to the gate of the first thin film tran-
sistor;

a pull down control circuit for receiving the gate control
signal; and

a pull down circuit for turning off the first film transistor
according to an output signal of the pull down control
circuit.
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