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Enabling the scan driving circuit to supply a driving signal to 501
the (4m+1)" scan line and the (4m+4)" scan line in an %
ascending order of a value of m to activate the first pixels and |
the fourth pixels

|
¥
Enabling the scan driving circuit to supply the driving signalto | 50?2
the {4m+2)™ scan line and the (4n+3)™ scan line inan //’
ascending order or a descending order of the value of m to
activate the second pixels and the third pixels

$

Enabling the data driving circuit to supply a first polanity data | 503
signal to the data line {0 enable the first pixels and the fourth _/
pixels to present a first polarity when the first pixels and the |

fourth pixels are activated

l

Enabling the data driving circuit o supply a second polarity data] 504
signal to the data line to enable the second pixels and the third |/
pixels to present a second polarity when the second pixels and |

the third pixels are activated
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LIQUID CRYSTAL DISPLAY APPARATUS
AND PIXEL DRIVING METHOD

[0001] This application claims priority to Taiwan Patent
Application No. 099147292 filed on Dec. 31, 2010, which is
hereby incorporated by reference in its entirety.

CROSS-REFERENCES TO RELATED

APPLICATIONS
[0002] Not applicable.
BACKGROUND OF THE INVENTION
[0003] 1. Field of the Invention

[0004] The present invention relates to a liquid crystal dis-
play apparatus and a pixel driving method. More particularly,
the present invention relates to a liquid crystal display appa-
ratus for driving a pixel array and a pixel driving method.
[0005] 2. Descriptions of the Related Art

[0006] Inrecentyears,as the flat panel display technologies
become increasingly matured, the flat panel displays have
gradually replaced the traditional cathode ray tube (CRT)
displays. Among various kinds of flat panel displays, the
liquid crystal display (LCD) is a kind of flat panel display
having such advantages as a high resolution, a thin profile, a
light weight and low power consumption. Thanks to the
efforts made by the display manufacturers, the display per-
formance and production capacity of the liquid crystal dis-
plays as well as the price competitiveness thereof compared
to other kinds of flat panel displays have been significantly
improved. As a result, the market share of the liquid crystal
displays has experienced a rapid expansion, and the liquid
crystal displays have become the mainstream product in the
flat panel display market.

[0007] Generally, each of pixels included in an LCD
requires to be applied with a driving voltage to supply an
electric field for aligning liquid crystal molecules in the pixel
so that the liquid crystal molecules can be aligned to display
frames at various luminance levels and contrast ratios. In
order to avoid the direct current (DC) residue, the LCDs are
all driven in an alternating current (AC) mode; i.e., a voltage
which alternates between a positive polarity and a negative
polarity continuously is used to drive the liquid crystal mol-
ecules in the pixel. However, when the driving voltage
switches from the positive polarity to the negative polarity or
vice versa, consumption of a certain amount of energy must
occur. Therefore, the higher the switching frequency of the
driving voltage is, the greater the corresponding energy loss
will be.

[0008] Currently, the LCDs are generally driven in a col-
umn inversion mode or a dot inversion mode. By the “column
inversion mode”, it means that pixels in a same vertical line
have the same polarity and pixels in adjacent vertical lines
have the opposite polarity; and by the “dot inversion mode”,
it means that any two adjacent pixels have the opposite polari-
ties. Because the column inversion mode presents a polarity
switching frequency that is only a half of that of the dot
inversion mode, it has lower power consumption. However, in
the column inversion mode, pixels in a same column all have
the same polarity, so a disadvantage of V-line Mura in the
vertical direction will occur in the frame; on the other hand,
although the dot inversion mode will not result in V-line Mura
in the vertical direction, it has higher power consumption.
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[0009] Accordingly, an urgent need exists in the art to pro-
vide a pixel driving method that can overcome the disadvan-
tage of V-line Mura in the vertical direction while still keeping
the power-saving advantage of the column inversion mode.

SUMMARY OF THE INVENTION

[0010] An objective of the present invention is to provide a
liquid crystal display (LCD) apparatus. The LCD apparatus
comprises a pixel array, a scan driving circuit and a data
driving circuit. The pixel array comprises a (4m+1)” scan
line, a (4m+2)"” scan line, a (4m+3)” scan line, a (4m+4)”
scan line, a data line, a plurality of first pixels, a plurality of
second pixels, a plurality of third pixels and a plurality of
fourth pixels. The first pixels and the second pixels are dis-
posed between the (4m+1)” scan line and the (4m+2)” scan
line, the first pixels are electrically connected to the (4m+1)”
scan line, the second pixels are electrically connected to the
(4m+2)™ scan line, the third pixels and the fourth pixels are
disposed between the (4m+3)” scan line and the (4m+4)”
scan line, the third pixels are electrically connected to the
(4m+3)” scan line, and the fourth pixels are electrically con-
nected to the (4m+4)” scan line. The data line is disposed
between the first pixels and the second pixels and between the
third pixels and the fourth pixels, and the data line is electri-
cally connected to the first pixels, the second pixels, the third
pixels and the fourth pixels.

[0011] The scan driving circuit is electrically connected to
the (4m+1)" scan line, the (4m+2)” scan line, the (4m+3)”
scan line and the (4m+4)” scan line. The scan driving circuit
is configured to supply a driving signal to the (4m+1)” scan
line and the (4m+4)” scan line in an ascending order of a
value of m to activate the first pixels and the fourth pixels, and
then sequentially supply the driving signal to the (4m+2)”
scan line and the (4m+3)™ scan line in an ascending order of
the value of m to activate the second pixels and the third pixels
or sequentially supply the driving signal to the (4m+3)” scan
line and the (4m+2)” scan line in a descending order of the
value of m to activate the third pixels and the second pixels.
[0012] The data driving circuit is electrically connected to
the data line, and is configured to supply a first polarity data
signal to the data line to enable the first pixels and the fourth
pixels to present a first polarity when the first pixels and the
fourth pixels are activated, and supply a second polarity data
signal to the data line to enable the second pixels and the third
pixels to present a second polarity when the second pixels and
the third pixels are activated. The pixel array has an overall
scan line amount N, m includes integers ranging from 0 to
N/4-1, and the first polarity is opposite to the second polarity.
[0013] Another objective of the present invention is to pro-
vide a pixel driving method for use in the aforesaid liquid
crystal display apparatus. The pixel driving method com-
prises the following steps of: (a) enabling the scan driving
circuit to supply a driving signal to the (4m+1)? scan line and
the (4m+4)™ scan line in an ascending order of the value of m
to activate the first pixels and the fourth pixels; (b) enabling
the scan driving circuit to sequentially supply the driving
signal to the (4m+2)™ scan line and the (4m+3)” scan line in
an ascending order of the value of m to activate the second
pixels and the third pixels or sequentially supply the driving
signal to the (4m+3)” scan line and the (4m+2)” scan line in
adescending order of the value of m to activate the third pixels
and the second pixels; (¢) enabling the data driving circuit to
supply a first polarity data signal to the data line to enable the
first pixels and the fourth pixels to present a first polarity when
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the first pixels and the fourth pixels are activated; and (d)
enabling the data driving circuit to supply a second polarity
data signal to the data line to enable the second pixels and the
third pixels to present a second polarity when the second
pixels and the third pixels are activated. The pixel array has an
overall scan line amount N, m includes integers ranging from
0 to N/4-1, and the first polarity is opposite to the second
polarity.

[0014] According to the LCD apparatus of the present
invention, the first pixels and the fourth pixels are activated in
an ascending order of the value of m and, then, the second
pixels and the third pixels are sequentially activated in an
ascending order of the value of m or the third pixels and the
second pixels are sequentially activated in a descending order
of the value of m. Further, when the first pixels and the fourth
pixels are activated, a first polarity data signal is supplied to
enable the first pixels and the fourth pixels to present a first
polarity; and when the second pixels and the third pixels are
activated, a second polarity data signal is supplied to enable
the second pixels and the third pixels to present a second
polarity. Thereby, the present invention can overcome the
disadvantage of the prior art column inversion driving mode
that V-line Mura occurs in the vertical direction in the frame
while still having the power-saving advantage of the column
inversion driving mode.

[0015] The detailed technology and preferred embodi-
ments implemented for the subject invention are described in
the following paragraphs accompanying the appended draw-
ings for people skilled in this field to well appreciate the
features of the claimed invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG.1 is a schematic view of a first embodiment of
the present invention;

[0017] FIG. 2A is a schematic view illustrating timing
sequences of signals according to the first embodiment of the
present invention;

[0018] FIG. 2B is a schematic view illustrating timing
sequences of signals according to a second embodiment of
the present invention;

[0019] FIG.3A is aschematic view of a scan driving circuit
according to the first embodiment of the present invention;
[0020] FIG. 3B is a schematic view of a scan driving circuit
according to the second embodiment of the present invention;
[0021] FIG.4A is aschematic view of a scan driving circuit
according to a third embodiment of the present invention;
[0022] FIG. 4B is a schematic view of a scan driving circuit
according to a fourth embodiment of the present invention;
and

[0023] FIG. 5 is a flowchart of a sixth embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0024] In the following descriptions, the present invention
will be explained with reference to embodiments thereof.
However, these embodiments are not intended to limit the
present invention to any specific environment, applications or
particular implementations described in these embodiments.
Therefore, description of these embodiments is only for pur-
pose of illustration rather than to limit the present invention.
It should be appreciated that, in the following embodiments
and the attached drawings, elements not directly related to the
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present invention are omitted from depiction; and dimen-
sional relationships among individual elements in the
attached drawings are illustrated only for ease of understand-
ing, but not to limit the actual scale.

[0025] A first embodiment of the present invention is a
liquid crystal display (LCD) apparatus 1, a schematic view of
which is depicted in FIG. 1. The LCD apparatus 1 comprises
a pixel array 11, a scan driving circuit 13 and a data driving
circuit 12. The pixel array 11 further comprises a plurality of
pixels, a plurality of scan lines and a plurality of data lines.
The scan lines are electrically connected to the scan driving
circuit 13, and the data lines are electrically connected to the
data driving circuit 12.

[0026] In this embodiment, the pixel array 11 is a pixel
array having 800x600 pixels. In other words, the pixel array
11 has 800 pixels in each row along the horizontal direction
and 600 pixels in each column along the vertical direction. As
shown in FIG. 1, the pixel array 11 of this embodiment adopts
ahalf'source driver (HSD) connection scheme, i.e., every two
horizontally adjacent pixels are driven by two scan lines and
one data line. Therefore, 1200 scan lines and 400 data lines
must be used to drive the 800x600 pixels in the pixel array 11
of'the LCD apparatus 1. In other embodiments, the pixel array
11 may also be of any other size, and the size of the pixel array
is not intended to limit the scope of the present invention.
[0027] For purpose of describing the technical features of
the present invention, the 1200 scan lines will be denoted by
variable serial numbers in this specification. To be more spe-
cific, the pixel array 11 comprises a (4m+1)” scan line, a
(4m+2)” scan line, a (4m+3)™ scan line and a (4m+4)” scan
line, and comprises N scan lines in total, i.e., N is a total scan
line amount of the pixel array 11. Here, possible values of m
include integers ranging from 0 to N/4-1; and in this embodi-
ment, N=1200, and m is an integer ranging from 0t0 299, i.e.,
0,1,2,...,298, and 299. Therefore, when m=0, the (4m+1)’h
scan line is the first scan line G1, the (4m+2)” scan line is the
second scan line G2, the (4m+3)” scan line is the third scan
line G3, and the (4m+4)” scan line is the fourth scan line G4;
when m=1, the (4m+1)” scan line is the fifth scan line G5;
when m=299, the (4m+4)” scan line is the 12007 scan line;
and so on.

[0028] The pixel array 11 further comprises a data line, a
plurality of first pixels, a plurality of second pixels, a plurality
of third pixels and a plurality of fourth pixels. The first pixels
and the second pixels are disposed between the (4m-+1)” scan
line and the (4m+2) scan line. The first pixels are electrically
connected to the (4m+1)" scan line, and the second pixels are
electrically connected to the (4m+2)” scan line. The third
pixels and the fourth pixels are disposed between the (4m+3)
# scan line and the (4m+4)” scan line. The third pixels are
electrically connected to the (4m+3)” scan line, and the
fourth pixels are electrically connected to the (4m+4)” scan
line. The data line is disposed between the first pixels and the
second pixels and between the third pixels and the fourth
pixels, and is electrically connected to the first pixels, the
second pixels, the third pixels and the fourth pixels.

[0029] Specifically, when m=1, the first pixel 111 and the
second pixel 112 are disposed between the first scan line G1
and the second scan line G2; the first pixel 111 is electrically
connected to the first scan line G1; the second pixel 112 is
electrically connected to the second scan line G2; the third
pixel 113 and the fourth pixel 114 are disposed between the
third scan line G3 and the fourth scan line G4; the third pixel
113 is electrically connected to the third scan line G3; the
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fourth pixel 114 is electrically connected to the fourth scan
line G4; and the data line D1 is disposed between the first
pixel 111 and the second pixel 112 and between the third pixel
113 and the fourth pixel 114, and is electrically connected to
the first pixel 111, the second pixel 112, the third pixel 113
and the fourth pixel 114 respectively.

[0030] Similarly, when m=2, the first pixel 115 and the
second pixel 116 are disposed between the fifth scan line G5
and the sixth scan line G6; the first pixel 115 is electrically
connected to the fifth scan line G5; the second pixel 116 is
electrically connected to the sixth scan line G6; the third pixel
117 and the fourth pixel 118 are disposed between the seventh
scan line G7 and the eighth scan line G8; the third pixel 117
is electrically connected to the seventh scan line G7; the
fourth pixel 118 is electrically connected to the eighth scan
line G8; and the data line D1 is disposed between the first
pixel 115 and the second pixel 116 and between the third pixel
117 and the fourth pixel 118, and is electrically connected to
the first pixel 115, the second pixel 116, the third pixel 117
and the fourth pixel 118 respectively. For other values of m,
arrangement and connection relationships between the other
pixels and the scan lines and the data lines can be derived in a
similar way, and thus will not be further described herein.
[0031] Before how the LCD apparatus 1 of the present
invention drives the pixels of the pixel array 11 is described,
the driving principle of the LCD apparatus will be briefly
described to facilitate understanding of the core technology
of the present invention. Generally, each of the pixels in the
pixel array is electrically connected to a scan line and a data
line via a transistor. The scan line is connected to a gate of the
transistor to control an on/off status of the transistor, and the
data line and the pixel are connected to a drain and a source of
the transistor respectively. The data line is used to, when the
transistor is turned on (i.e., when the pixel is activated), sup-
ply a data signal to the pixel so that the pixel can present a
luminance level in response to the data signal.

[0032] Inthe prior art, when a pixel array in an LCD appa-
ratus is driven in a dot inversion driving mode, the LCD
apparatus supplies a driving voltage to a plurality of scan lines
sequentially to activate pixels in the pixel array sequentially,
and the data line supplies a data signal to the activated pixels
correspondingly. To accomplish the dot inversion driving
mode, the polarity of the data signal must be continuously
switched at a high frequency from a positive polarity to a
negative polarity or vice versa. As a consequence, much
energy will be consumed to cause a large power loss.

[0033] Inthe LCD apparatus 1 of the present invention, by
changing the order of activation of the pixels in the pixel
array, the polarity of the data signal can be switched at a
switching frequency in the column inversion driving mode. In
this way, the LCD apparatus 1 ofthe present invention can not
only have the frame presentation effect of the dot inversion
driving mode, but also have the power-saving advantage of
the column inversion driving mode. Hereinbelow, how the
pixels in the pixel array 11 are driven by the LCD apparatus 1
of the present invention will be detailed.

[0034] Referring to FIG. 1, the scan driving circuit 13 is
electrically connected to the (4m+1)” scan line, the (4m+2)”
scan line, the (4m+3)” scan line and the (4m+4)” scan line
respectively. The scan driving circuit 13 is configured to
supply a driving voltage to the scan lines to activate the pixels
in the pixel array 11. In this embodiment, the transistor cou-
pling a pixel to a scan line is an N-type transistor, so the
driving voltage is a positive voltage. In other embodiments,
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the transistor coupling a pixel to a scan line may also be a
P-type transistor, in which the driving voltage is a negative
voltage.

[0035] In the first embodiment, the LCD apparatus 1 acti-
vates the pixels in the pixel array 11 in a first order. Herein-
below, how the scan driving circuit 13 supplies a driving
signal to individual scan lines in the first order will be
detailed. The scan driving circuit 13 firstly supplies a driving
signal to the (4m+1)” scan line and the (4m+4)” scan line in
an ascending order of the value of m to activate the first pixels
and the fourth pixels, and then supplies the driving signal to
the (4m+2)” scan line and the (4m+3)” scan line in an ascend-
ing order of the value of m to activate the second pixels and
the third pixels.

[0036] Inparticular, the scan driving circuit 13 supplies the
driving signal to the first scan line G1, the fourth scan line G4,
the fifth scan line G5, the eighth scan line G8, . . . , the 11177
scan line and the 11207 scan line sequentially to activate the
first pixel 111, the fourth pixel 114, the first pixel 115, the
fourth pixel 118, . . ., and the first pixel electrically connected
to the 11177 scan line and the fourth pixel electrically con-
nected to the 11207 scan line respectively. Then, the scan
driving circuit 13 supplies the driving signal to the second
scan line G2, the third scan line G3, the sixth scan line G6, the
seventh scan line G7, ... ., the 11187 scan line G1118 and the
1119” scan line G1119 sequentially to activate the second
pixel 112, the third pixel 113, the second pixel 116, the third
pixel 117, . . ., the second pixel electrically connected to the
1118” scan line G1118 and the third pixel electrically con-
nected to the 1119? scan line G1119 respectively.

[0037] The data driving circuit 12 is electrically connected
to the data line D1. The data driving circuit 12 is configured to
supply a first polarity data signal to the data line D1 to enable
the first pixels and the fourth pixels to present a first polarity
when the first pixels and the fourth pixels are activated, and
supply a second polarity data signal to the data line D1 to
enable the second pixels and the third pixels to present a
second polarity when the second pixels and the third pixels
are activated.

[0038] Specifically, when the first pixel 111, the fourth
pixel 114, the first pixel 115, the fourth pixel 118, . . ., and the
other first pixels and fourth pixels are activated, the data
driving circuit 12 supplies the first polarity data signal (e.g., a
positive voltage data signal) to the data line D1, and then the
first pixel 111, the fourth pixel 114, the first pixel 115, the
fourth pixel 118, . . ., and the other first pixels and fourth
pixels present a positive polarity. Next, when the second pixel
112, the third pixel 113, the second pixel 116, the third pixel
117, . . ., and the other second pixels and third pixels are
activated, the data driving circuit 12 supplies the second
polarity data signal (e.g., a negative voltage data signal) to the
data line D1, and then the second pixel 112, the third pixel
113, the second pixel 116, the third pixel 117, . . ., and the
other second pixels and third pixels present a negative polar-
ity. In this way, the pixel array 11 can present a frame in the
dot inversion driving mode, i.e., any two adjacent pixels have
opposite polarities, as shown in FIG. 1.

[0039] Referring to FIG. 2A, there is shown a schematic
view of time sequences of signals according to the first
embodiment of the present invention, wherein the horizontal
axis represents the time and the vertical axis represents the
voltage. As shown, in a time period in which the driving signal
200 (i.e., the positive voltage signal) is supplied to the first
scan line G1, the fourth scan line G4, the fifth scan line G5, the
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eighth scan line G8, . . . , the 1117% scan line and the 1120
scan line sequentially, the data line D1 supplies the positive
voltage data signal 202 continuously; and it is not until a time
period in which the driving signal 200 is supplied to the
second scan line G2, the third scan line G3, the sixth scan line
G#6, the seventh scan line G7, . . ., the 1118” scan line G1118
and the 1119 scan line G1119 sequentially that the data line
D1 switches the data signal into the negative voltage data
signal 204. Accordingly, by changing the order of activation
ofthe pixels in the pixel array 11, the LCD apparatus 1 of the
present invention extends the time periods in which the data
line D1 supplies the positive voltage data signal 202 and the
negative voltage data signal 204 respectively. This can
remarkably reduce the frequency of switching the data signal
between the positive polarity and the negative polarity,
thereby obtaining the advantage of reducing the power loss.

[0040] To accomplish the pixel activation order of the first
embodiment, the scan driving circuit must supply the driving
signal to the scan lines sequentially in the aforesaid order.
Hereinbelow, how the scan driving circuit supplies the driving
signal will be detailed. The scan driving circuit of this
embodiment comprises a first stage shift register to an N
stage shift register, each of which is electrically connected to
a next stage shift register to transmit the driving signal. Out-
put terminals of the first stage shift register to the (N/2)” stage
shift register are sequentially electrically connected to the
(4m+1)" scan line and the (4m+4)” scan line in an ascending
order of the value of m, and output terminals of the (N/2+1)”
stage shift register to the N stage shift register are sequen-
tially electrically connected to the (4m+2)* scan line and the
(4m+3)” scan line in an ascending order of the value of m.
The first stage shift register is configured to receive the driv-
ing signal and sequentially transmit the driving signal to the
N7 stage shift register so as to sequentially supply the driving
signal to the (4m+1)” scan line and the (4m+4)” scan line in
an ascending order of the value of m and then sequentially
supply the driving signal to the (4m+2)” scan line and the
(4m+3)” scan line in an ascending order of the value of m.

[0041] Specifically, referring to FIG. 3A, there is shown a
schematic view of the scan driving circuit according to the
first embodiment of the present invention. In this embodi-
ment, the scan driving circuit 13 comprises a first stage shift
register S1 to a 12007 stage shift register $1200, each of
which is electrically connected to a next stage shift register;
i.e., the first stage shift register S1 is electrically connected to
the second stage shift register S2, the second stage shift reg-
ister S2 is electrically connected to the third stage shift reg-
ister S3, . . ., and the 11197 stage shift register S1119 is
electrically connected to the 12007 stage shift register $1200.
An output terminal of the first stage shift register S1 is elec-
trically connected to the first scan line G1, an output terminal
of the second stage shift register S2 is electrically connected
to the fourth scan line G4, . . ., an output terminal of the 5997
stage shift register S599 is electrically connected to the 11177
scan line G1117, and an output terminal of the 600” stage
shift register S600 is electrically connected to the 12007 scan
line G1200. An output terminal of the 601* stage shift register
S601 is electrically connected to the second scan line G2, an
output terminal of the 602" stage shift register S602 is elec-
trically connected to the third scan line G3, . . . , an output
terminal of the 1119 stage shift register S1119 is electrically
connected to the 1118 scan line G1118, and an output ter-
minal of the 12007 stage shift register S1200 is electrically
connected to the 1119” scan line G1119.
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[0042] The first stage shift register S1 receives the driving
signal 200, outputs the driving signal 200 to the first scan line
G1, and transmits the driving signal 200 to the second stage
shift register S2; the second stage shift register S2 receives the
driving signal 200, outputs the driving signal 200 to the fourth
scan line G4, and transmits the driving signal 200 to the third
stage shift register S3; . . . ; the 1119? stage shift register
S1119 receives the driving signal 200, outputs the driving
signal 200 to the 1118 scan line G1118, and transmits the
driving signal 200 to the 1200” stage shift register S1200; and
finally, the 12007 stage shift register S1200 receives the driv-
ing signal 200, and outputs the driving signal 200 to the
1119 scan line G1119.

[0043] In Brief, a plurality of shift registers in the scan
driving circuit are electrically connected in sequence and
transmit the driving signal in sequence, and by changing the
way in which the output terminals of the shift registers are
connected to the scan lines, the scan driving circuit can acti-
vate the pixels of the pixel array in the first order. It shall be
particularly appreciated that, in this embodiment, the afore-
said connections are implemented inside the scan driving
circuit as shown in FIG. 3A; however, in other embodiments,
the aforesaid connections may also be implemented outside
the scan driving circuit, i.e., implemented between the plu-
rality of output terminals of the scan driving circuit and the
plurality of scan lines, and this is not intended to limit the
scope of the present invention.

[0044] Apart from activating the pixels of the pixel array 11
in the first order as described in the first embodiment, the
LCD apparatus 1 of the present invention may also activate
the pixels of the pixel array 11 in a second order as described
in a second embodiment. Hereinbelow, how the scan driving
circuit supplies the driving signal to the scan lines in the
second order will be detailed. The second embodiment differs
from the first embodiment in the order in which the scan
driving circuit supplies the driving signal to the individual
scan lines; and in more detail, in the second embodiment, the
scan driving circuit firstly supplies a driving signal to the
(4m+1)” scan line and the (4m+4)” scan line in an ascending
order of the value of m to activate the first pixels and the fourth
pixels, and then supplies the drive signal to the (4m+3)” scan
line and the (4m+2)” scan line in a descending order of the
value of m to activate the second pixels and the third pixels.
[0045] Specifically, referring to FIG. 3B, there is shown a
schematic view of a scan driving circuit according to the
second embodiment of the present invention. In this embodi-
ment, the scan driving circuit 14 sequentially supplies the
driving signal to the first scan line G1, the fourth scan line G4,
the fifth scan line G5, the eighth scan line G8, . . . , the 1117
scan line and the 11207 scan line to activate the first pixel 111,
the fourth pixel 114, the first pixel 115, the fourth pixel 118,
..., and the other first pixels and fourth pixels electrically
connected to the aforesaid scan lines respectively. Then, the
scan driving circuit 14 sequentially supplies the driving signal
to the 11197 scan line G1119, the 1118 scan line G1118, the
1115" scan line G1115, the 1114” scan line G1114, . . . , the
third scan line G3 and the second scan line G2 to activate the
second pixels and the third pixels electrically connected to the
aforesaid scan lines respectively.

[0046] Referring to FIG. 2B, there is shown a schematic
view of time sequences of signals according to the second
embodiment of the present invention, wherein the horizontal
axis represents the time and the vertical axis represents the
voltage. As shown, in a time period in which the driving signal
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200 (i.e., the positive voltage signal) is supplied to the first
scan line G1, the fourth scan line G4, the fifth scan line G5, the
eighth scan line G8, . . . , the 1117 scan line and the 1120
scan line sequentially, the data line D1 supplies the positive
voltage data signal 202 continuously; and it is not until a time
period in which the driving signal 200 is supplied to the
11197 scan line G1119, the 1118” scan line G1118, the
1116” scan line G1116, the 1115% scan line G1115, . . . , the
third scan line G3 and the second scan line G2 sequentially
that the data line D1 switches the data signal into the negative
voltage data signal 204.

[0047] In order to accomplish the pixel activation order of
the second embodiment, the scan driving circuit 14 is also
connected in a different way. Specifically, the scan driving
circuit 14 differs from the scan driving circuit 13 of the first
embodiment in that: an output terminal of the 601* stage shift
register S601 is electrically connected to the 1119% scan line
G1119, an output terminal of the 602" stage shift register
S602 is electrically connected to the 11187 scan line G1118,
..., anoutput terminal of the 1119 stage shift register S1119
is electrically connected to the third scan line G3, and an
output terminal of the 1200 stage shift register S1200 is
electrically connected to the second scan line G2.

[0048] In addition to the aforesaid differences, the second
embodiment can also execute all the operations and functions
set forth in the first embodiment. The differences between the
second embodiment and the first embodiment as well as how
the second embodiment executes these operations and func-
tions on the basis of the first embodiment will be readily
appreciated by those of ordinary skill in the art, and thus will
not be further described herein.

[0049] Apart from the framework as described in the first
embodiment, the scan driving circuit may also adopt other
frameworks to accomplish the pixel activation order
described in the first embodiment. Hereinbelow, how a scan
driving circuit of a third embodiment of the present invention
supplies the driving signal in the first order will be detailed.
The scan driving circuit of the third embodiment comprises a
first transmission path and a second transmission path. The
first transmission path is configured to receive and transmit
the driving signal, and comprises: a (4p+1)" stage shift reg-
ister, comprising an input terminal configured to receive the
driving signal and an output terminal electrically connected to
the (4p+1)” scan line; a (4p+4)” stage shift register, compris-
ing an input terminal electrically connected to the output
terminal of the (4p+1)” stage shift register and an output
terminal electrically connected to the (4p+4)” scan line; a
(4p+5)™ stage shift register, comprising an input terminal
electrically connected to the output terminal of the (4p+4)”
stage shift register and an output terminal electrically con-
nected to the (4p+5)” scan line; and a (4p+8)” stage shift
register, comprising an input terminal electrically connected
to the output terminal of the (4p+5)™ stage shift register and
an output terminal electrically connected to the (4p+8)” scan
line.

[0050] The second transmission path is connected to the
first transmission path and configured to transmit the driving
signal. The second transmission path comprises: a (4p+2)”
stage shift register, comprising an input terminal configured
to receive the driving signal and an output terminal electri-
cally connected to the (4 p+2)” scan line; a (4p+3)” stage
shift register, comprising an input terminal electrically con-
nected to the output terminal of the (4p+2)” stage shift reg-
ister and an output terminal electrically connected to the
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(4p+3)™ scan line; a (4 p+6)™ stage shift register, comprising
aninput terminal electrically connected to the output terminal
of the (4p+3)” stage shift register and an output terminal
electrically connected to the (4p+6)™” scan line; and a (4p+7)
stage shift register, comprising an input terminal electrically
connected to the output terminal of the (4p+6)” stage shift
register and an output terminal electrically connected to the (4
p+7)" scan line.

[0051] The driving signal is sequentially transmitted to the
(4p+1)" scan line, the (4p+4)” scan line, the (4p+5)” scan
line and the (4p+8)™ scan line in an ascending order of a value
of p via the first transmission path and sequentially transmit-
ted to the (4p+2)™ scan line, the (4p+3)” scan line, the (4p+
6)” scan line and the (4p+7)” scan line in an ascending order
of the value of p via the second transmission path, wherein p
includes even integers ranging from 0 to N/4-2. In this
embodiment, N=1200, and p is an even integer ranging from
010298 (i.e.,0,2,4,...,296 and 298). For example, if p=0,
then the (4p+1)” scan line is the first scan line, and the
(4p+8)™” scan line is the eighth scan line; if p=2, then the
(4p+1)? scan line is the ninth scan line; if p=298, then the
(4p+8)” scan line is the 12007 scan line; and so on.

[0052] Specifically, referring to FIG. 4A, there is shown a
schematic view of the scan driving circuit according to the
third embodiment of the present invention. In this embodi-
ment, the scan driving circuit 15 comprises a first stage shift
register S1 to a 12007 stage shift register $1200. An output
terminal of the first stage shift register S1 is electrically con-
nected to the first scan line G1; an output terminal of the
second stage shift register S2 is electrically connected to the
second scan line G2; an output terminal of the third stage shift
register S3 is electrically connected to the third scan line G3;
an output terminal of the fourth stage shift register S4 is
electrically connected to the fourth scan line G4; . . . ; an
output terminal of the 1119 stage shift register S1119 is
electrically connected to the 1119? scan line G1119; and an
output terminal of the 1200” stage shift register $1200 is
electrically connected to the 12007 scan line G1200.

[0053] Different from the scan driving circuit 13 of the first
embodiment, the scan driving circuit 15 of this embodiment
accomplishes the aforesaid pixel activation order by changing
connections between individual shift registers, with the out-
put terminals of the individual shift registers being electri-
cally connected to the corresponding scan lines respectively.
Hereinbelow, connections between the individual shift regis-
ters in the scan driving circuit 15 will be described. As shown
in FIG. 4A, the first transmission path comprises: a first stage
shift register S1 having an input terminal configured to
receive the driving signal 200; a fourth stage shift register S4
having an input terminal electrically connected to an output
terminal of the first stage shift register 51; a fifth stage shift
register S5 having an input terminal electrically connected to
an output terminal of the fourth stage shift register S4; an
eighth stage shift register S8 having an input terminal elec-
trically connected to an output terminal of the fifth stage shift
register S5; ... ;and a 12007 stage shift register S1200 having
an input terminal electrically connected to an output terminal
of the 1117% stage shift register S1117.

[0054] Then, the second transmission path is connected to
the first transmission path. The second transmission path
comprises: a second stage shift register S2 having an input
terminal electrically connected to an output terminal of the
12007 stage shift register S1200; a third stage shift register S3
having an input terminal electrically connected to an output
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terminal of the second stage shift register S2; a sixth stage
shift register S6 having an input terminal electrically con-
nected to an output terminal of the third stage shift register S3;
a seventh stage shift register S7 having an input terminal
electrically connected to an output terminal of the sixth stage
shift register S6; . . . ; and a 11197 stage shift register S1119
having an input terminal electrically connected to an output
terminal of the 1118” stage shift register S1118. Through the
connections between the individual shift registers described
above, the driving signal 200 can be outputted to individual
scan lines via the first transmission path and the second trans-
mission path in the following way: the first stage shift register
S1 receives the driving signal 200 at the input terminal
thereof, outputs the driving signal 200 to the first scan line G1,
and transmits the driving signal 200 to the fourth stage shift
register S4; the fourth stage shift register S4 receives the
driving signal 200 from the first stage shift register S1, out-
puts the driving signal 200 to the fourth scan line G4, and
transmits the driving signal 200 to the fifth stage shift register
S5; the fifth stage shift register S5 receives the driving signal
200 from the fourth stage shift register S4, outputs the driving
signal 200 to the fifth scan line G5, and transmits the driving
signal 200 to the eighth stage shift register S8; . . . ; the 1200”
stage shift register S1200 receives the driving signal 200 from
the 1117% stage shift register S1117, outputs the driving sig-
nal 200 to the 12007 scan line G1200, and transmits the
driving signal 200 to the second stage shift register S2; the
second stage shift register S2 receives the driving signal 200
from the 12007 stage shift register S1200, outputs the driving
signal 200 to the second scan line G2, and transmits the
driving signal 200 to the third stage shift register S3; the third
stage shift register S3 receives the driving signal 200 from the
second stage shift register S2, outputs the driving signal 200
to the third scan line G3, and transmits the driving signal 200
to the sixth stage shift register S6; . . . ; and finally, the 11197
stage shift register S1119 receives the driving signal 200 from
the 1118 stage shift register S1118, and outputs the driving
signal 200 to the 1118 scan line G1118.

[0055] The scan driving circuit may also accomplish the
pixel activation order described in the second embodiment by
adopting the framework described in the third embodiment.
Hereinbelow, how a scan driving circuit of a fourth embodi-
ment of the present invention supplies the driving signal
according to the second order will be detailed. The scan
driving circuit of the fourth embodiment comprises a first
transmission path and a second transmission path. The first
transmission path is configured to receive and transmit the
driving signal, and comprises: a (4p+1)™ stage shift register,
comprising an input terminal configured to receive the driv-
ing signal and an output terminal electrically connected to the
(4p+1)™ scan line; a (4p+4)™” stage shift register, comprising
aninput terminal electrically connected to the output terminal
of the (4p+1)” stage shift register and an output terminal
electrically connected to the (4p+4)” scan line; a (4p+5)”
stage shift register, comprising an input terminal electrically
connected to the output terminal of the (4p+4)” stage shift
register and an output terminal electrically connected to the
(4p+5)” scan line; and a (4p+8)” stage shift register, com-
prising an input terminal electrically connected to the output
terminal of the (4p+5)” stage shift register and an output
terminal electrically connected to the (4 p+8)” scan line.

[0056] The second transmission path is connected to the
first transmission path and configured to transmit the driving
signal. The second transmission path comprises: a (4p+7)"
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stage shift register, comprising an input terminal configured
to receive the driving signal and an output terminal electri-
cally connected to the (4p+7)” scan line; a (4 p+6)” stage
shift register, comprising an input terminal electrically con-
nected to the output terminal of the (4p+7)” stage shift reg-
ister and an output terminal electrically connected to the
(4p+6)™" scan line; a (4p+3)™ stage shift register, comprising
an input terminal electrically connected to the output terminal
of the (4p+6)” stage shift register and an output terminal
electrically connected to the (4p+3)” scan line; and a (4p+2)”
stage shift register, comprising an input terminal electrically
connected to the output terminal of the (4p+3)” stage shift
register and an output terminal electrically connected to the
(4p+2)™ scan line.

[0057] The driving signal is sequentially transmitted to the
(4p+1)" scan line, the (4p+4)” scan line, the (4p+5)” scan
line and the (4p+8)™ scan line in an ascending order of the
value of p via the first transmission path and sequentially
transmitted to the (4p+7)” scan line, the (4p+6)” scan line,
the (4p+3)” scan line and the (4 p+2)™” scan line in a descend-
ing order of the value of p via the second transmission path,
wherein p includes even integers ranging from 0 to N/4-2. In
this embodiment, N=1200, and p includes even integers rang-
ing from 0 to 298 (ie., 0,2, 4, ..., 296, and 298).

[0058] Referring to FIG. 4B, there is shown a schematic
view of the scan driving circuit according to the fourth
embodiment of the present invention. The difference between
the scan driving circuit 16 of the fourth embodiment and the
scan driving circuit 15 of the third embodiment is second
transmission path. The second transmission path of the scan
driving circuit 16 comprises: a 1119” stage shift register
S1119 having an input terminal electrically connected to an
output terminal of the 1200? stage shift register $1200; a
11187 stage shift register S1118 having an input terminal
electrically connected to an output terminal of the 1119%
stage shift register S1119; . . . ; a sixth stage shift register S6
having an input terminal electrically connected to an output
terminal of the seventh stage shift register S7; a third stage
shift register S3 having an input terminal electrically con-
nected to an output terminal of the sixth stage shift register
S6; and a second stage shift register S2 having an input
terminal electrically connected to an output terminal of the
third stage shift register S3.

[0059] Through the connections between the individual
shift registers in the fourth embodiment described above, the
driving signal 200 can be outputted to individual scan lines
via the first transmission path and the second transmission
path in the following way: the first stage shift register S1
receives the driving signal 200 at the input terminal thereof;
outputs the driving signal 200 to the first scan line G1, and
transmits the driving signal 200 to the fourth stage shift reg-
ister S4; the fourth stage shift register S4 receives the driving
signal 200 from the first stage shift register S1, outputs the
driving signal 200 to the fourth scan line G4, and transmits the
driving signal 200 to the fifth stage shift register S5; the fifth
stage shift register S5 receives the driving signal 200 from the
fourth stage shift register S4, outputs the driving signal 200 to
the fifth scan line G5, and transmits the driving signal 200 to
the eighth stage shift register S8; . . . ; the 1200” stage shift
register S1200 receives the driving signal 200 from the 1117
stage shift register S1117, outputs the driving signal 200 to
the 1200” scan line G1200, and transmits the driving signal
200 to the 1119” stage shift register S1119; the 11197 stage
shift register S1119 receives the driving signal 200 from the
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12007 stage shift register $1200, outputs the driving signal
200 to the 1119” scan line G1119, and transmits the driving
signal 200 to the 1118 stage shift register S1118; the 1118
stage shift register S1118 receives the driving signal 200 from
the 1119 stage shift register S1119, outputs the driving sig-
nal 200 to the 11187 scan line G1118, and transmits the
driving signal 200 to the 1115% stage shift register S1115; . .
. ; and finally, the second stage shift register S2 receives the
driving signal 200 from the third stage shift register S3, and
outputs the driving signal 200 to the second scan line G2.
[0060] Furthermore, the present invention further has a fifth
embodiment. In the fifth embodiment, the LCD apparatus
comprises a pixel array, a first scan driving circuit, a second
scan driving circuit and a data driving circuit. The pixel array
has a circuit structure which is the same as that of the pixel
array 11 described in the first embodiment. The first scan
driving circuit is configured to sequentially supply a driving
signal to the (4m+1)” scan line and the (4m+4)” scan line in
an ascending order of the value of m to activate the first pixels
and the fourth pixels, and the second scan driving circuit is
configured to sequentially supply the driving signal to the
(4m+2)” scan line and the (4m+3)” scan line in an ascending
or descending order of the value of m to activate the second
pixels and the third pixels.

[0061] The fifth embodiment differs from the first embodi-
ment in that, the fifth embodiment uses two scan driving
circuits to control activation of pixels intended to have the
first polarity and pixels intended to have the second polarity
respectively. The first scan driving circuit sequentially sup-
plies the driving voltage to the first pixels and the fourth pixels
and the second scan driving circuit sequentially supplies the
driving voltage to the second pixels and the third pixels so that
the pixels in the pixel array are activated in the first order or
the second order described above.

[0062] In addition to the aforesaid differences, the fifth
embodiment can also execute all the operations and functions
set forth in the first embodiment. The differences between the
fifth embodiment and the first embodiment as well as how the
fifth embodiment executes these operations and functions on
the basis of the first embodiment will be readily appreciated
by those of ordinary skill in the art, and thus will not be further
described herein.

[0063] FIG. 5 shows a sixth embodiment of the present
invention, which is a pixel driving method for use in the LCD
apparatus described in the first embodiment. The LCD appa-
ratus comprises a pixel array, a scan driving circuit and a data
driving circuit. The pixel array comprises a (4m+1)” scan
line, a (4m+2)” scan line, a (4m+3)” scan line, a (4m+4)”
scan line, a data line, a plurality of first pixels, a plurality of
second pixels, a plurality of third pixels and a plurality of
fourth pixels.

[0064] The first pixels and the second pixels are disposed
between the (4m+1)” scan line and the (4m+2)" scan line, the
first pixels are electrically connected to the (4m+1)” scan
line, the second pixels are electrically connected to the (4m+
2)" scan line, the third pixels and the fourth pixels are dis-
posed between the (4m+3)” scan line and the (4m+4)” scan
line, the third pixels are electrically connected to the (4m+3)”
scan line, and the fourth pixels are electrically connected to
the (4m+4)™ scan line. The data line is disposed between the
first pixels and the second pixels and between the third pixels
and the fourth pixels, and the data line is electrically con-
nected to the first pixels, the second pixels, the third pixels and
the fourth pixels.
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[0065] The scan driving circuit is electrically connected to
the (4m+1)* scan line, the (4m+2)” scan line, the (4m+3)”
scan line and the (4m+4)” scan line. The data driving circuit
is electrically connected to the data line.

[0066] FIG. 5 depicts a flowchart of the pixel driving
method according to the sixth embodiment. Firstly, step 501
is executed to enable the scan driving circuit to supply a
driving signal to the (4m+1)” scan line and the (4m+4)” scan
line in an ascending order of a value of m to activate the first
pixels and the fourth pixels. Then, step 502 is executed to
enable the scan driving circuit to supply the driving signal to
the (4m+2)” scan line and the (4m+3)” scan line in an ascend-
ing order or a descending order of the value of m to activate
the second pixels and the third pixels. Here, the pixel array has
an overall scan line amount N, and m includes integers rang-
ing from O to N/4-1.

[0067] Next, step 503 is executed to enable the data driving
circuit to supply a first polarity data signal to the data line to
enable the first pixels and the fourth pixels to present a first
polarity when the first pixels and the fourth pixels are acti-
vated, and step 504 is executed to enable the data driving
circuit to supply a second polarity data signal to the data line
to enable the second pixels and the third pixels to present a
second polarity when the second pixels and the third pixels
are activated. The first polarity is opposite to the second
polarity.

[0068] In this embodiment, the scan driving circuit further
comprises a first stage shift register to an N? stage shift
register, each of which is electrically connected to a next stage
shift register. Output terminals of the first stage shift register
to the (N/2)” stage shift register are sequentially electrically
connected to the (4m+1)” scan line and the (4m+4)” scan line
in an ascending order of the value of m, and output terminals
of the (N/2+1)” stage shift register to the N” stage shift
register are sequentially electrically connected to the (4m+2)
# scan line and the (4m+3)™ scan line in an ascending order of
the value of m.

[0069] The pixel driving method may further execute a step
505 (not shown in FIG. 5) to enable the first stage shift register
to receive the driving signal and sequentially transmit the
driving signal to the N* stage shift register so as to sequen-
tially supply the driving signal to the (4m+1)” scan line and
the (4m+4)” scan line in an ascending order of the value of m
and then sequentially supply the driving signal to the (4m+2)
* scan line and the (4m+3)™ scan line in an ascending order of
the value of m.

[0070] In another embodiment of the present invention, an
output terminal of the (N/2+1)” stage shift register to an
output terminal of the N* stage shift register are sequentially
electrically connected to the (4m+3)” scan line and the (4m+
2)"” scan line in a descending order of the value of m.

[0071] The pixel driving method may further execute a step
506 (not shown in FIG. 5) to enable the first stage shift register
to receive the driving signal and sequentially transmit the
driving signal to the N* stage shift register so as to sequen-
tially supply the driving signal to the (4m+1)” scan line and
the (4m+4)” scan line in an ascending order of the value of m
and then sequentially supply the driving signal to the (4m+3)
% scan line and the (4m+2)" scan line in a descending order of
the value of m.

[0072] Inanother embodiment, the scan driving circuit fur-
ther comprises a first transmission path and a second trans-
mission path. The first transmission path is configured to
receive and transmit the driving signal and comprises: a (4p+
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1) stage shift register, comprising an input terminal config-
ured to receive the driving signal and an output terminal
electrically connected to the (4p+1)” scan line; a (4p+4)”
stage shift register, comprising an input terminal electrically
connected to the output terminal of the (4p+1)” stage shift
register and an output terminal electrically connected to the
(4p+4)™ scan line; a (4p+5)™ stage shift register, comprising
aninput terminal electrically connected to the output terminal
of the (4p+4)” stage shift register and an output terminal
electrically connected to the (4p+5)” scan line; and a (4p+8)”
stage shift register, comprising an input terminal electrically
connected to the output terminal of the (4p+5)” stage shift
register and an output terminal electrically connected to the
(4p+8)™ scan line.

[0073] The second transmission path is connected to the
first transmission path and configured to transmit the driving
signal. The second transmission path comprises: a (4p+2)™”
stage shift register, comprising an input terminal configured
to receive the driving signal and an output terminal electri-
cally connected to the (4p+2)™ scan line; a (4p+3)™ stage shift
register, comprising an input terminal electrically connected
to the output terminal of the (4p+2)™ stage shift register and
an output terminal electrically connected to the (4p+3)” scan
line; a (4p+6)™ stage shift register, comprising an input ter-
minal electrically connected to the output terminal of the
(4p+3)™ stage shift register and an output terminal electri-
cally connected to the (4p+6)” scan line; and a (4p+7)” stage
shift register, comprising an input terminal electrically con-
nected to the output terminal of the (4p+6)” stage shift reg-
ister and an output terminal electrically connected to the (4
p+7)” scan line.

[0074] The pixel driving method may further execute a step
507 (not shown in FIG. 5) which enables the scan driving
circuit to transmit the driving signal to the (4p+1)” scan line,
the (4p+4)” scan line, the (4p+5)™ scan line and the (4p+8)™
scan line in an ascending order of a value of p via the first
transmission path, and a step 508 (not shown in FIG. 5) which
enables the scan driving circuit to transmit the driving signal
to the (4p+2)” scan line, the (4p+3)? scan line, the (4p+6)”
scan line and the (4p+7)” scan line in an ascending order of
the value of p via the second transmission path. Here, p
includes even integers ranging from 0 to N/4-2.

[0075] In another embodiment, the second transmission
path is connected to the first transmission path and configured
to transmit the driving signal. The second transmission path
comprises: a (4p+7)” stage shift register, comprising an input
terminal configured to receive the driving signal and an output
terminal electrically connected to the (4p+7)” scan line; a
(4p+6)” stage shift register, comprising an input terminal
electrically connected to the output terminal of the (4p+7)”
stage shift register and an output terminal electrically con-
nected to the (4p+6)” scan line; a (4p+3)™” stage shift register,
comprising an input terminal electrically connected to the
output terminal of the (4p+6)” stage shift register and an
output terminal electrically connected to the (4p+3)” scan
line; and a (4p+2)” stage shift register, comprising an input
terminal electrically connected to the output terminal of the
(4p+3)™ stage shift register and an output terminal electri-
cally connected to the (4p+2)” scan line.

[0076] The pixel driving method may further execute a step
509 (not shown in FIG. 5) which enables the scan driving
circuit to transmit the driving signal to the (4p+7)” scan line,
the (4p+6)” scan line, the (4p+3)™ scan line and the (4p+2)”
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scan line in a descending order of the value of p via the second
transmission path. Here, p includes even integers ranging
from 0 to N/4-2.

[0077] In addition to the aforesaid steps, the sixth embodi-
ment can also execute all the operations and functions set
forth in the first to the fifth embodiments. How the sixth
embodiment executes these operations and functions will be
readily appreciated by those of ordinary skill in the art based
on the explanation of the first to the fifth embodiments, and
thus will not be further described herein.

[0078] According to the above descriptions, by changing
the order of activation of the pixels in the pixel array (i.e., by
changing the order in which the scan driving circuit supplies
the driving signal to the scan lines) and by having the data
driving circuit supply a first polarity data signal and a second
polarity data signal to the data lines when the pixels are
activated, the present invention allows the pixel array to
deliver a frame presentation effect of the dot inversion driving
mode; furthermore, it is unnecessary for the data driving
circuit to switch between the first polarity data signal and the
second polarity data signal at a high frequency. Thereby, the
present invention can overcome the disadvantage of the prior
art column inversion driving mode that V-line Mura in the
vertical direction may occur in the frame, and also have the
power-saving advantage of the column inversion driving
mode.

[0079] The above disclosure is related to the detailed tech-
nical contents and inventive features thereof. People skilledin
this field may proceed with a variety of modifications and
replacements based on the disclosures and suggestions of the
invention as described without departing from the character-
istics thereof. Nevertheless, although such modifications and
replacements are not fully disclosed in the above descrip-
tions, they have substantially been covered in the following
claims as appended.

What is claimed is:

1. A liquid crystal display apparatus comprising:

a pixel array, comprising a (4m+1)” scan line, a (4m+2)”
scan line, a (4m+3)” scan line, a (4m+4)” scan line, a
data line, a plurality of first pixels, a plurality of second
pixels, a plurality of third pixels and a plurality of fourth
pixels, the first pixels and the second pixels being dis-
posed between the (4m+1)” scan line and the (4m+2)”
scan line, the first pixels being electrically connected to
the (4m+1)” scan line, the second pixels being electri-
cally connected to the (4m+2)” scan line, the third pixels
and the fourth pixels being disposed between the (4m+
3)? scan line and the) (4m+4)™ scan line, the third pixels
being electrically connected to the (4m+3)” scan line,
the fourth pixels being electrically connected to the
(4m+4)” scan line, the data line being disposed between
the first pixels and the second pixels, and between the
third pixels and the fourth pixels, and the data line being
electrically connected to the first pixels, the second pix-
els, the third pixels and the fourth pixels;

a scan driving circuit, being electrically connected to the
(4m+1)" scan line, the (4m+2)™” scan line, the (4m+3)™
scan line and the (4m+4)” scan line, and being config-
ured to supply a driving signal to the (4m+1)" scan line
and the (4m+4)” scan line in an ascending order of a
value of m to activate the first pixels and the fourth
pixels, and then sequentially supply the driving signal to
the (4m+2)” scan line and the (4m+3)” scan line in an
ascending order of the value of m to activate the second
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pixels and the third pixels or sequentially supply the

driving signal to the (4m+3)” scan line and the (4m+2)"

scan line in a descending order of the value of m to
activate the third pixels and the second pixels; and

a data driving circuit, being electrically connected to the
data line, and being configured to supply a first polarity
data signal to the data line to enable the first pixels and
the fourth pixels to present a first polarity when the first

pixels and the fourth pixels are activated, and supply a

second polarity data signal to the data line to enable the

second pixels and the third pixels to present a second
polarity when the second pixels and the third pixels are
activated,

wherein the pixel array has an overall scan line amount N,

m includes integers ranging from 0 to N/4-1, and the

first polarity is opposite to the second polarity.

2. The liquid crystal display apparatus as claimed in claim
1, wherein the scan driving circuit comprises a first stage shift
register to an N stage shift register, each of the shift registers
is electrically connected to the next stage shift register to
transmit the driving signal, an output terminal of the first stage
shift register to an output terminal of the (N/2)” stage shift
register are sequentially electrically connected to the (4m+1)
# scan line and the (4m+4)™ scan line in an ascending order of
the value of m, an output terminal of the (N/2+1)” stage shift
register to an output terminal of the N stage shift register are
sequentially electrically connected to the (4m+2)” scan line
and the (4m+3)” scan line in an ascending order of the value
of m, and the first stage shift register is configured to receive
the driving signal and sequentially transmit the driving signal
to the N stage shift register so as to sequentially supply the
driving signal to the (4m+1)” scan line and the (4m+4)” scan
line in an ascending order of the value of m and then sequen-
tially supply the driving signal to the (4m+2)” scan line and
the (4m+3)” scan line in an ascending order of the value of m.

3. The liquid crystal display apparatus as claimed in claim
1, wherein the scan driving circuit comprises a first stage shift
register to an N stage shift register, each of the shift registers
is electrically connected to the next stage shift register to
transmit the driving signal, an output terminal of the first stage
shift register to an output terminal of the (N/2)” stage shift
register are sequentially electrically connected to the (4m+1)
% scan line and the (4m+4)” scan line in an ascending order of
the value of m, an output terminal of the (N/2+1)” stage shift
register to an output terminal of the N stage shift register are
sequentially electrically connected to the (4m+3)” scan line
and the (4m+2)” scan line in a descending order of the value
of m, and the first stage shift register is configured to receive
the driving signal and sequentially transmit the driving signal
to the N stage shift register so as to sequentially supply the
driving signal to the (4m+1)” scan line and the (4m+4)” scan
line in an ascending order of the value of m and then sequen-
tially supply the driving signal to the (4m+3)” scan line and
the (4m+2)” scan line in a descending order of the value of m.

4. The liquid crystal display apparatus as claimed in claim
1, wherein the scan driving circuit comprises:

a first transmission path, being configured to receive and

transmit the driving signal, comprising:

a (4p+1)™" stage shift register, comprising an input ter-
minal configured to receive the driving signal and an
output terminal electrically connected to the (4p+1)”
scan line;

a (4p+4)™ stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
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the (4p+1) stage shift register and an output terminal
electrically connected to the (4p+4)” scan line;

a (4p+5)” stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4p+4)” stage shift register and an output terminal
electrically connected to the (4p+5)” scan line; and

a (4p+8)” stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4p+5)” stage shift register and an output terminal
electrically connected to the (4p+8)” scan line; and

a second transmission path, being connected to the first
transmission path and being configured to transmit the
driving signal, comprising:

a (4 p+2)™ stage shift register, comprising an input ter-
minal configured to receive the driving signal and an
output terminal electrically connected to the (4p+2)”
scan line;

a (4p+3)™ stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4 p+2)” stage shift register and an output terminal
electrically connected to the (4p+3)” scan line;

a (4p+6)” stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4p+3)” stage shift register and an output terminal
electrically connected to the (4p+6)” scan line; and

a (4p+7)™) stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4 p+6) stage shift register and an output terminal
electrically connected to the (4p+7)” scan line;

wherein the driving signal is sequentially transmitted to the
(4p+1)” scan line, the (4p+4)” scan line, the (4p+5)™
scan line and the (4p+8)™ scan line in an ascending order
of a value of p via the first transmission path and sequen-
tially transmitted to the (4p+2)” scan line, the (4p+3)”
scan line, the (4p+6)” scan line and the (4p+7)” scan
line in an ascending order of the value of p via the second
transmission path, and p includes even integers ranging
from 0 to N/4-2.

5. The liquid crystal display apparatus as claimed in claim
1, wherein the scan driving circuit comprises:

a first transmission path, being configured to receive and
transmit the driving signal, comprising:

a (4p+1)” stage shift register, comprising an input ter-
minal configured to receive the driving signal and an
output terminal electrically connected to the (4p+1)”
scan line;

a (4p+4)” stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4p+1) stage shift register and an output terminal
electrically connected to the (4p+4)” scan line;

a (4p+5)” stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4 p+4)” stage shift register and an output terminal
electrically connected to the (4p+5)” scan line; and

a (4p+8)™ stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4p+5)™ stage shift register and an output terminal
electrically connected to the (4 p+8)” scan line; and

a second transmission path, being connected to the first
transmission path and being configured to transmit the
driving signal, comprising:
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a (4 p+7)” stage shift register, comprising an input ter-
minal configured to receive the driving signal and an
output terminal electrically connected to the (4p+7)”
scan line;

a (4p+6)™ stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4 p+7)” stage shift register and an output terminal
electrically connected to the (4p+6)” scan line;

a (4p+3)” stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4 p+6)” stage shift register and an output terminal
electrically connected to the (4p+3)” scan line; and

a (4p+2)™ stage shift register, comprising an input ter-
minal electrically connected to the output terminal of
the (4p+3)” stage shift register and an output terminal
electrically connected to the (4p+2)” scan line;

wherein the driving signal is sequentially transmitted to the

(4p+1)* scan line, the (4p+4)” scan line, the (4p+5)”

scan line and the (4p+8)” scan line in an ascending order

of'a value of p via the first transmission path and sequen-
tially transmitted to the (4p+7)” scan line, the (4p+6)”
scan line, the (4p+3)” scan line and the (4p+2)” scan
line in a descending order of the value of p via the second
transmission path, and p includes even integers ranging

from 0 to N/4-2.

6. A pixel driving method for use in the liquid crystal
display apparatus as claimed in claim 1, the pixel driving
method comprising the following steps of:

(a) enabling the scan driving circuit to supply a driving
signal to the (4m+1)? scan line and the (4m+4)” scan
line in an ascending order of a value of m to activate the
first pixels and the fourth pixels; and

(b) enabling the scan driving circuit to sequentially supply
the driving signal to the (4m+2)" scan line and the (4m+
3)” scan line in an ascending order of the value of m to
activate the second pixels and the third pixels or sequen-
tially supply the driving signal to the (4m+3)” scan line
and the (4m+2)” scan line in a descending order of the
value of m to activate the third pixels and the second
pixels;

wherein the pixel array has an overall scan line amount N,
and m includes integers ranging from O to N/4-1.

7. The pixel driving method as claimed in claim 6, further

comprising the following steps of:

(c) enabling the data driving circuit to supply a first polarity
data signal to the data line to enable the first pixels and
the fourth pixels to present a first polarity when the first
pixels and the fourth pixels are activated; and

(d) enabling the data driving circuit to supply a second
polarity data signal to the data line to enable the second
pixels and the third pixels to present a second polarity
when the second pixels and the third pixels are activated;

wherein the first polarity is opposite to the second polarity.

8. The pixel driving method as claimed in claim 6, wherein
the scan driving circuit comprises a first stage shift register to
an N7 stage shift register, each of the shift registers is elec-
trically connected to the next stage shift register, an output
terminal of the first stage shift register to an output terminal of
the (N/2)* stage shift register are sequentially electrically
connected to the (4m+1)" scan line and the (4m+4)” scan line
in an ascending order of the value of m, and an output terminal
ofthe (N/2+1)” stage shift register to an output terminal of the
N7 stage shift register are sequentially electrically connected
to the (4m+2)” scan line and the (4m+3)” scan line in an
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ascending order of the value of m, the pixel driving method
further comprising the following step of:

(e) enabling the first stage shift register to receive the
driving signal and sequentially transmit the driving sig-
nal to the N stage shift register so as to sequentially
supply the driving signal to the (4m+1)” scan line and
the (4m+4)™ scan line in an ascending order of the value
of m and then sequentially supply the driving signal to
the (4m+2)” scan line and the (4m+3)? scan line in an
ascending order of the value of m.

9. The pixel driving method as claimed in claim 6, wherein
the scan driving circuit comprises a first stage shift register to
an N” stage shift register, each of the shift registers is elec-
trically connected to the next stage shift register, an output
terminal of the first stage shift register to an output terminal of
the (N/2)” stage shift register are sequentially electrically
connected to the (4m+1)” scan line and the (4m+4)” scan line
in an ascending order of the value of m, and an output terminal
of the (N/2+1) stage shift register to an output terminal of the
N7 stage shift register are sequentially electrically connected
to the (4m+3)” scan line and the (4m+2)” scan line in a
descending order of the value of m, the pixel driving method
further comprising the following step of:

(f) enabling the first stage shift register to receive the driv-
ing signal and sequentially transmit the driving signal to
the N” stage shift register so as to sequentially supply
the driving signal to the (4m+1)” scan line and the (4m+
4)" scan line in an ascending order of the value of m and
then sequentially supply the driving signal to the (4m+
3)" scan line and the (4m+2)” scan line in a descending
order of the value of m.

10. The pixel driving method as claimed in claim 6,
wherein the scan driving circuit comprises a first transmission
path and a second transmission path, the first transmission
path is configured to receive and transmit the driving signal
and comprises: a (4p+1)” stage shift register, comprising an
input terminal configured to receive the driving signal and an
output terminal electrically connected to the (4p+1)” scan
line; a (4p+4)™” stage shift register, comprising an input ter-
minal electrically connected to the output terminal of the
(4p+1)” stage shift register and an output terminal electri-
cally connected to the (4p+4)™ scanline; a (4p+5)” stage shift
register, comprising an input terminal electrically connected
to the output terminal of the (4p+4)™ stage shift register and
an output terminal electrically connected to the (4p+5)” scan
line; and a (4p+8)™ stage shift register, comprising an input
terminal electrically connected to the output terminal of the
(4p+5)” stage shift register and an output terminal electri-
cally connected to the (4p+8)” scan line; and the second
transmission path is connected to the first transmission path,
is configured to transmit the driving signal and comprises: a
(4p+2)™ stage shift register, comprising an input terminal
configured to receive the driving signal and an output terminal
electrically connected to the (4p+2)” scan line; a (4p+3)”
stage shift register, comprising an input terminal electrically
connected to the output terminal of the (4p+2)” stage shift
register and an output terminal electrically connected to the
(4p+3)™ scan line; a (4 p+6)™ stage shift register, comprising
an input terminal electrically connected to the output terminal
of the (4p+3)” stage shift register and an output terminal
electrically connected to the (4p+6)” scan line; and a (4p+7)”
stage shift register, comprising an input terminal electrically
connected to the output terminal of the (4 p+6)™ stage shift
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register and an output terminal electrically connected to the
(4p+7)" scan line, the pixel driving method further compris-
ing the following steps of:

(g) enabling the scan driving circuit to transmit the driving
signal to the (4p+1)” scan line, the (4p+4)” scan line, the
(4p+5)* scan line and the (4p+8)” scan line in an
ascending order of the value of p via the first transmis-
sion path; and

(h) enabling the scan driving circuit to transmit the driving
signal to the (4p+2)” scan line, the (4p+3)” scan line, the
(4p+6)” scan line and the (4p+7)” scan line in an
ascending order of the value of p via the second trans-
mission path;

wherein p includes even integers ranging from 0 to N/4-2.

11. The pixel driving method as claimed in claim 6,

wherein the scan driving circuit comprises a first transmission
path and a second transmission path, the first transmission
path is configured to receive and transmit the driving signal
and comprises: a (4p+1)” stage shift register, comprising an
input terminal configured to receive the driving signal and an
output terminal electrically connected to the (4p+1)” scan
line; a (4p+4)™ stage shift register, comprising an input ter-
minal electrically connected to the output terminal of the
(4p+1)™ stage shift register and an output terminal electri-
cally connected to the (4 p+4)” scan line; a (4p+5)” stage
shift register, comprising an input terminal electrically con-
nected to the output terminal of the (4p+4)” stage shift reg-
ister and an output terminal electrically connected to the
(4p+5)™" scan line; and a (4 p+8)” stage shift register, com-
prising an input terminal electrically connected to the output
terminal of the (4p+5)” stage shift register and an output
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terminal electrically connected to the (4p+8)™ scan line; and
the second transmission path is connected to the first trans-
mission path, is configured to transmit the driving signal and
comprises: a (4p+7)” stage shift register, comprising an input
terminal configured to receive the driving signal and an output
terminal electrically connected to the (4p+7)” scan line; a
(4p+6)™" stage shift register, comprising an input terminal
electrically connected to the output terminal of the (4p+7)”
stage shift register and an output terminal electrically con-
nected to the (4p+6)™ scan line; a (4p+3)™ stage shift register,
comprising an input terminal electrically connected to the
output terminal of the (4p+6)” stage shift register and an
output terminal electrically connected to the (4p+3)” scan
line; and a (4p+2)™ stage shift register, comprising an input
terminal electrically connected to the output terminal of the
(4p+3)” stage shift register and an output terminal electri-
cally connected to the (4p+2)” scan line, the pixel driving
method further comprising the following steps of:

(i) enabling the scan driving circuit to transmit the driving
signal to the (4p+1)” scan line, the (4p+4)" scan line, the
(4p+5)” scan line and the (4p+8)” scan line in an
ascending order of the value of p via the first transmis-
sion path; and

(j) enabling the scan driving circuit to transmit the driving
signal to the (4p+7)” scan line, the (4p+6)” scan line, the
(4p+3)" scan line and the (4p+2)” scan line in a
descending order of the value of p via the second trans-
mission path;

wherein p includes even integers ranging from 0 to N/4-2.
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