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ACTIVE DEVICE ARRAY SUBSTRATE AND
LIQUID CRYSTAL DISPLAY PANEL AND
DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 97124914, filed on Jul. 2, 2008. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND OF THE INVENTION

[0002] 1.Field of the Invention

[0003] The present invention relates to a substrate and a
display panel. More particularly, the present invention relates
to an active device array substrate, a liquid crystal display
(LCD) panel having the active device array substrate, and a
driving method of the LCD panel.

[0004] 2. Description of Related Art

[0005] In recent years, an optoelectronic technology and a
semiconductor device manufacturing technology become
more mature, and therefore flat panel displays have been
prosperously developed. Among the flat panel displays, an
LCD is widely adopted to gradually replace a conventional
CRT display and has become a main stream of displays in the
market due to the advantages of a low operation voltage,
non-radiation, light weight, small volume occupancy, and so
forth.

[0006] TheL.CD mainlyincludes an LCD panel and a back-
light module. The backlight module provides a planar light
source (a white light source in most cases) for the LCD panel,
such that the LCD is able to perform a gray-scale display
function.

[0007] In terms of color performance of the LCD, a color
filter layer is usually applied in the LCD panel for mixing
color light beams of the backlight module, so as to display
color images. For instance, in a thin-film transistor liquid
crystal display (TFT-LCD), the color filter layer correspond-
ing to each pixel is usually composed of a plurality of color
photoresists. The color photoresists include red color photo-
resists, green color photoresists, and blue color photoresists.
A dimension of each of the color photoresists and a distance
among the color photoresists are not able to be recognized by
human eyes. Hence, a color image comprising a mixture of
different colors (red, green and blue) of visible light beams
can be displayed on the LCD. Nevertheless, a light transmit-
tance rate is reduced after the light beams pass through the
color photoresists of the color filter layer, and thus the LCD
has insufficient luminance.

[0008] To resolve said issue, a plurality of solutions have
been proposed according to the related art. One of the solu-
tions aims at using a light emitting diode (LED) as the light
source in the backlight module. The LED is able to supply the
LCD panel with the red light, the green light, and the blue
light, respectively, and different colors of lights can be
obtained by controlling the light transmittance rates of the
light beams with different colors. Thereafter, gray scale data
values of the lights with different colors are adjusted, so as to
allow the LCD to display a full color image and enhance the
luminance.

[0009] In detail, the aforesaid LCD must divide the time of
displaying the full color image into the time of displaying the
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red color image, the time of displaying the green color image,
and the time of displaying the blue color image. For instance,
as a display frequency of the LCD reaches 60 Hz, an opera-
tional frequency of the red color image, the green color
image, and the blue color image is 180 Hz, respectively. In
other words, as the full color image is displayed on the LCD
at 60 frames per second (during a frame time of Yo second),
a sub-frame time of the red image, the green image, and the
blue image is Y120 second, respectively. By rapidly switching
the red frame, the green frame, and the blue frame, the entire
full color image can be displayed within the original frame
time of the LCD. A method for rapidly switching the red
image, the green image, and the blue image on an axis of time
within a range of time of visual retention to form the full color
image is referred to as a field color sequential (FCS) method.
[0010] By applying said FCS method, the fabrication of the
color filter layer in the LCD can be omitted, and the lumi-
nance of the LCD can then be enhanced. However, when the
FCS method is applied, the frame time ofthe LCD is reduced
to one third of the original frame time. Namely, a charging
time of'each of the pixels is reduced to one third of the original
charging time, such that display errors are more likely to
occur in the LCD due to the insufficient charging time of the
pixels and the insufficient response time of corresponding
liquid crystals.

[0011] To resolve said issue regarding the short response
time of the LCD, a plurality of solutions have been proposed
according to the related art. One of the solutions is directed to
an application of a specific type of liquid crystals having a
relatively fast response speed, such as optically compensated
bend (OCB) liquid crystals. Nonetheless, the specific type of
liquid crystals brings about an increase in costs of manufac-
turing the LCD.

[0012] in U.S. Patent Application Publication No. 2007/
0030233, a method for driving an active device array sub-
strate sequentially is disclosed for enhancing a response
speed of an LCD. In detail, please refer to FIG. 1 which is a
schematic view of the active device array substrate as pro-
posed in the U.S. Patent Application Publication No. 2007/
0030233. In FIG. 1, an active device array substrate 100
includes a plurality of scan lines 10, a plurality of data lines
20, a plurality of pixel electrodes 40, and a plurality of active
devices 30 for controlling each of the pixel electrodes 40.
Each of the pixel electrodes 40 is electrically connected to the
corresponding scan line 10 and the corresponding data line
20. In the method of sequentially driving the active device
array substrate 100, a plurality of scan lines 10a, 105, and 10¢
are required to be turned on at the same time, and different
data voltages must be input to the different pixel electrodes 40
through a plurality of data lines 20a, 205, and 20¢ simulta-
neously. To avoid the erroneous input of the data voltages, the
plurality of data lines 20a, 205, and 20c¢ should be arranged
within the pixel electrodes 40. Namely, the data lines 20a,
20b, and 20c pass through the pixel electrodes 40 arranged in
the same column, such that the data lines 20a, 205, and 20c
are disposed below the pixel electrodes 40 in the same col-
umn. Nevertheless, said orientation easily results in occur-
rence of a coupling effect between the pixel electrodes 40 and
the data lines 20 and occurrence of a cross-talk effect, thus
negatively affecting the display quality of the LCD. On the
other hand, when a number of the data lines are arranged
within the pixels, an aperture ratio of the LCD is apt to be
decreased.

SUMMARY OF THE INVENTION
[0013] The present invention is directed to an active device
array substrate capable of increasing a response time of each
pixel.
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[0014] The present invention is further directed to an LCD
panel characterized by an enhanced luminance and an
improved display quality.

[0015] The present invention is further directed a method
for driving the aforesaid LCD panel. A response time of the
LCD panel driven by conducting said method can be
increased when an FCS method is applied.

[0016] The present invention provides an active device
array substrate including a plurality of scan lines, a plurality
of data lines perpendicular to the scan lines, and a plurality of
pixel regions. Fach of the pixel regions includes a plurality of
pixel sets arranged along a direction of the data lines. Each of
the pixel sets has a plurality of adjacent pixels arranged along
the direction of the data lines. The pixels in each of the pixel
sets are electrically connected to the same data line. Each of
the scan lines is separately arranged between the pixels. The
data lines corresponding to the same pixel region are adjacent
10 one another and arranged at the same side of the same pixel
region.

[0017] In one embodiment of the present invention, the
pixel sets in each of the pixel regions include a first pixel set,
a second pixel set, and a third pixel set. The second pixel set
is positioned between the first pixel set and the third pixel set.
In one embodiment of the present invention, the data lines
corresponding to each of the pixel regions include a first data
line, a second data line, and a third data line. The first data
line, the second data line, and the third data line are electri-
cally connected to the first pixel set, the second pixel set, and
the third pixel set, respectively. In another embodiment of the
present invention, the first data line corresponding to each of
the pixel regions is disposed between the first pixel set and the
second data line, and the second data line is disposed between
the second pixel set and the third data line.

[0018] Inoneembodimentofthe presentinvention, the data
line corresponding to each of the pixel sets has amain line and
a plurality of source connection lines, and the data line is
electrically connected to the pixels through the source con-
nection lines, respectively. Here, the length of the main lines
is increased along with an increase in the minimum distance
from the main lines to the corresponding pixels. In one
embodiment of the present invention, at least one of the data
lines corresponding to each of the pixel regions further
includes a secondary line and a bridge line. The secondary
line is parallel to the main line and is disposed between the
main line and the corresponding pixel set. Through the bridge
line, the secondary line is connected to the main line in
parallel. Here, the main line, the bridge line, the secondary
line, and the source connection lines are arranged along a
signal transmitting direction of the data line. In another
embodiment of the present invention, the secondary line is
disposed in an extending direction of the adjacent data lines.
Here, the secondary line includes a plurality of conductive
line segments parallel to one another, and the bridge line also
includes a plurality of conductive line segments parallel to
one another.

[0019] Inoneembodiment of the present invention, each of
the pixels includes a pixel electrode and an active device. The
active device is electrically connected to the pixel electrode,
the corresponding scan line, and the corresponding data line.
In one embodiment of the present invention, the pixel elec-
trodes are not overlapped with the data lines. In another
embodiment of the present invention, each of the pixels fur-
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ther includes a common electrode. The common electrode
and each of the pixel electrodes together form a storage
capacitor.

[0020] In one embodiment of the present invention, the
pixels in each of the pixel regions are substantially aligned to
one another along the direction of the data lines.

[0021] The invention further provides an LCD panel
including an active device array substrate, an opposite sub-
strate, and a liquid crystal layer. The active device array
substrate includes a plurality of scan lines, a plurality of data
lines perpendicular to the scan lines, and a plurality of pixel
regions. Each of the pixel regions includes a first pixel set, a
second pixel set, and a third pixel set. The first pixel set
includes a plurality of first pixels electrically connected to the
corresponding scan lines and a first data line among the data
lines. The second pixel set includes a plurality of second
pixels electrically connected to the corresponding scan lines
and a second data line among the data lines. The third pixel set
includes a plurality of third pixels electrically connected to
the corresponding scan lines and a third data line among the
data lines. The first pixels, the second pixels, and the third
pixels in each of the pixel regions are arranged along a direc-
tion of the data lines. Besides, the first data line, the second
data line, and the third data line corresponding to the same
pixel region are adjacent to one another and disposed at the
same side of the same pixel region. The scan lines corre-
sponding to each of the pixel regions are separately disposed
among the first pixels, among the second pixels, and among
the third pixels. The liquid crystal layer is disposed between
the active device array substrate and the opposite substrate.

[0022] In one embodiment of the present invention, the
LCD panel has a first display region corresponding to the first
pixel sets, a second display region corresponding to the sec-
ond pixel sets, and a third display region corresponding to the
third pixel sets. A brightness of the first pixels in an n” row
corresponding to the first display region, a brightness of the
second pixels in the n” row corresponding to the second
display region, and a brightness of the third pixels in the n row
corresponding to the third display region are simultaneously
changed. Here, 1 is greater than or equal to 1.

[0023] In one embodiment of the present invention, the
length of each of the third data lines is greater than the length
of each of the second data lines, and the length of each of the
second data lines is greater than the length of each of the first
data lines.

[0024] Inoneembodiment ofthe present invention, each of
the second data lines includes a main line, a secondary line, a
bridge line, and a plurality of source connection lines. The
secondary line is positioned in an extending direction of the
first data line and is connected to the main line in parallel
through the bridge line. The source connection lines are
respectively connected to the corresponding second pixels.
Here, the main line, the bridge line, the secondary line, and
the source connection lines are arranged along a signal trans-
mitting direction of the second data line.

[0025] Inoneembodiment of the present invention, each of
the third data lines includes a main line, a secondary line, a
bridge line, and a plurality of source connection lines. The
secondary line is positioned in an extending direction of the
first data line and the second data line. Besides, the secondary
line is connected to the main line in parallel through the
bridge line. The source connection lines are respectively con-
nected to the corresponding third pixels. Here, the main line,
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the bridge line, the secondary line, and the source connection
lines are arranged along a signal transmitting direction of the
third data line.

[0026] Inoneembodiment of the present invention, each of
the first pixels, each of the second pixels, and each of the third
pixels respectively include an active device and a pixel elec-
trode. In one embodiment of the present invention, the pixel
electrodes are not overlapped with the data lines. In another
embodiment of the present invention, the first pixels, the
second pixels, and the third pixels further include a common
electrode. The common electrode and each of the pixel elec-
trodes together form a storage capacitor.

[0027] The present invention further provides a method for
driving the aforesaid LCD panel. The driving method
includes sequentially turning on the scan lines corresponding
to the first pixel sets, sequentially turning on the scan lines
corresponding to the second pixel sets, and sequentially turn-
ing on the scan lines corresponding to the third pixel sets.
Here, a method of writing data signals into each of the first
pixels, each of the second pixels, and each of the third pixels
includes following steps. First, first scan lines corresponding
1o the first pixel sets, the second pixel sets, and the third pixel
sets are simultaneously turned on, so as to simultaneously
input a set of the data signals into the first pixel sets in a first
row, the second pixel sets in a first row, and the third pixel sets
in a first row through the first data lines, the second data lines,
and the third data lines. Next, the first scan lines correspond-
ing to the first pixel sets, the second pixel sets, and the third
pixel sets are simultaneously turned off. Thereafter, next scan
lines corresponding to the first pixel sets, the second pixel
sets, and the third pixel sets are simultaneously turned on, so
as to simultaneously input another set of the data signals into
the first pixel sets in a next row, the second pixel sets in a next
row, and the third pixel sets in a next row through the first data
lines, the second data lines, and the third data lines.

[0028] Based onthe above, the active device array substrate
or the LCD panel can be divided into three sub-regions per-
forming the display function at the same time according to the
orientation of the data lines and the pixels in the present
invention. Thereby, the operation time assigned to each of the
pixels can be increased in an effective manner. As a result, the
active devicearray substrate orthe LCD panel disclosed in the
present invention can have an improved display quality when
the luminance is enhanced.

[0029] To make the above and other objectives, features,
and advantages of the present invention more comprehen-
sible, several embodiments accompanied with figures are
detailed as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are incor-
porated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0031] FIG. 1 1s a schematic view of a conventional active
device array substrate.

[0032] FIG. 2 is a schematic view of an active device array
substrate according to the present invention.

[0033] FIG. 3 is a schematic view of an LCD panel accord-
ing to the present invention.
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[0034] FIG. 4 is a schematic front view of the LCD panel
which is depicted in FIG. 3 and is performing a display
function.

DESCRIPTION OF EMBODIMENTS

[0035] FIG. 2 is a schematic view of an active device array
substrate according to the present invention. Referring to
FIG. 2, an active device array substrate 200 includes a plu-
rality of scan lines S, a plurality of data lines 220 perpendicu-
lar to the scan lines S, and a plurality of pixel regions U. Each
of the pixel regions U includes a plurality of pixel sets 230
arranged along a direction of the data lines 220. In FIG. 2,
three pixel sets 230 are illustrated to exemplify the present
invention. Namely, the pixel sets 230 in each of the pixel
regions U include a first pixel set 2304, a second pixel set
230B, and a third pixel set 230C, for example. The second
pixel set 230B is, for example, positioned between the first
pixel set 230A and the third pixel set 230C.

[0036] Besides, each of the pixel sets 230 has a plurality of
adjacent pixels 240 arranged along the direction of the data
lines 220. In the present embodiment, the pixels 240 in each
of the pixel sets 230 are substantially aligned to one another
along the direction of the data lines 220. Specifically, the first
pixel set 230A has a plurality of first pixels 240A, the second
pixel set 230B has a plurality of second pixels 240B, and the
third pixel set 230C has a plurality of third pixels 240C, for
example. In other words, as indicated in FIG. 2, in the active
device array substrate 200, each of the pixel regions U in the
same column has a plurality of adjacent first pixels 240A, a
plurality of adjacent second pixels 240B, and a plurality of
adjacent third pixels 240C arranged along a direction of the
data lines 220 from top to bottom.

[0037] With reference to FIG. 2, the pixels 240 in each of
the pixel sets 230 are electrically connected to the same data
line 220. That is to say, each of the first pixels 240A is
electrically connected to the same first data line 220A, each of
the second pixels 240B is electrically connected to the same
second data line 220B, and each of the third pixels 240C is
electrically connected to the same third data line 220C. Note
that the first data line 220A, the second data line 220B, and the
third dataline 220C that are corresponding to each of the pixel
regions U are adjacent to one another and arranged at the
same side of each of the pixel regions U. Certainly, the num-
ber of the data lines 220 arranged at the same side of each of
the pixel regions U should not be construed as limited to the
present invention. Besides, in the present embodiment, the
first data line 220A is, for example, disposed between the first
pixel set 230A and the second data line 220B, and the second
data line 220B is disposed between the second pixel set 230B
and the third data line 220C. In addition, each of the scan lines
S is separately arranged between each of the pixels 240.
[0038] It should be mentioned that each of the data lines
220 has a main line 222 and a plurality of source connection
lines 224. For better illustration, the data lines 220 corre-
sponding to the pixel regions U in a second column are
depicted in FIG. 2. Each of the data lines 220 is electrically
connected to each of the corresponding pixels 240 through
each of the source connection lines 224, respectively. More-
over, the length of the main lines 222 of the data lines 220
corresponding to the pixel sets 230 is increased along with an
increase in the minimum distance from the main lines 222 to
the corresponding pixels 240. For instance, in the present
embodiment, the main lines 222 of the first data line 220A, the
second data line 220B, and the third data line 220C refer to a
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first main line 222A, a second main line 222B, and a third
main line 222C, respectively. A minimum distance from the
first main line 222 A to the first pixel 240 A is referred to as D1.
A minimum distance from the second main line 222B to the
second pixel 2408 is referred to as D2. A minimum distance
from the third main line 222C to the third pixel 240C is
referred to as D3. As indicated in FIG. 2, since D1<D2<D3,
the length of'the first main line 222A is less than the length of
the second main line 222B, and the length of the second main
line 222B is less than the length of the third main line 222C.
In other words, the first data line 220A, the second data line
220B, and the third data line 220C corresponding to the pixel
region U have different lengths. Thereby, the second data line
220B and the third data line 220C require no cross-intercon-
nection and are still able to be arranged outside the layout of
the first data line 220A, so as to transmit data signals directly
to the second pixel 240B and the third pixel 240C through the
corresponding source connection lines 224. As such, the load
of the data lines 220 as a whole can be reduced in the present
invention.

[0039] Additionally, to further reduce the resistance of the
second data line 220B and the third data line 220C, the second
data line 220B and the third data line 220C respectively have
asecondary line 226 and a bridge line 228 as shown in FIG. 2,
for example. For instance, the secondary line 226 of the
second data line 220B is parallel to the second main line 222B
and is disposed between the second main line 222B and the
corresponding second pixel set 230B. Besides, the secondary
line 226 of the second data line 220B is connected to the
second main line 222B in parallel through the bridge line 228.
According to the present embodiment, the secondary line 226
is, for example, positioned in an extending direction of the
adjacent first dataline220A. In the second data line 220B, the
second main line 222B, the bridge line 228, the secondary line
226, and the source connection lines 224 are arranged along a
signal transmitting direction of the second data line 220B.
Moreover, the secondary line 226 can be a single conductive
line segment as is the second data line 220B. In an alternative,
the secondary line 226 can also be composed of a plurality of
parallel conductive line segments as is the third data line
220C. The position where the secondary line 226 is disposed
and arranged is not limited in the present invention. Further-
more, the bridge line 228 includes a plurality of conductive
line segments parallel to one another, for example, which is
however not limited in the present invention. Components of
the third data line 220C are similar to those of the second data
line 220B, and therefore no further description is provided
herein.

[0040] On the other hand, each of the pixels 240 includes a
pixel electrode 242 and an active device 246, and the active
device 246 is electrically connected to the pixel electrode 242,
the corresponding scan line S, and the corresponding data line
220.In the present embodiment, each of the pixels 240 further
includes a common electrode 244, and the common electrode
244 and each of the pixel electrodes 242 together form a
storage capacitor, so as to improve the display quality of the
pixels 240. In FIG. 2, the first pixel 240A in the first row and
in the second column serves to exemplify the present inven-
tion. Different from the related art, the present invention
teaches disposing the data lines 220 at the same side of each
of the pixel electrodes 242. In addition, according to the
present embodiment, the pixel electrodes 242 are not over-
lapped with the data lines 220. Hence, the occurrence of a
coupling effect between the data lines 220 and the pixel
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electrodes 242 can be significantly prevented. As such, when
the pixels 240 perform the display function, a cross-talk effect
caused by the data lines 220 can be effectively avoided, and
the display quality of the pixels 240 can be improved.

[0041] FIG. 3 is a schematic view of an LCD panel accord-
ing to the present invention. Referring to FIG. 3, an LCD
panel 300 includes the active device array substrate 200 as
described in any of the previous embodiments, an opposite
substrate 310, and a liquid crystal layer 320. Basic compo-
nents of the active device array substrate 200 are similar to
those depicted in FIG. 2, and therefore no further description
is provided herein. The liquid crystal layer 320 is disposed
between the active device array substrate 200 and the opposite
substrate 310.

[0042] FIG. 4 is a schematic front view of the LCD panel
which is depicted in FIG. 3 and is performing a display
function. Here, an active device array substrate of the LCD
panel 300 refers to the active device array substrate 200
depicted in FIG. 2, for example. Referring to FIGS. 2 and 4,
the LCD panel 300 has a first display region 330A corre-
sponding to the first pixel sets 230A, a second display region
3308 corresponding to the second pixel sets 230B, and a third
display region 330C corresponding to the third pixel sets
230C. Note that a brightness of first pixels 340A in an n” row
corresponding to the first display region 330A, a brightness of
second pixels 340B in the n” row corresponding to the second
display region 3308, and a brightness of third pixels 340C in
then row corresponding to the third display region 330C are
simultaneously changed. Here, n is greater than or equal to 1.
As indicated in FIG 4, the brightness of the first pixels 340A
in the first row corresponding to the first display region 3304,
the brightness of the second pixels 340B in the first row
corresponding to the second display region 330B, and the
brightness of the third pixels 340C in the first row correspond-
ing to the third display region 330C are changed synchroni-
cally. That is to say, a display frame of the LCD panel 300 can
be divided into three sub-regions that perform the display
function at the same time according to the present invention.
Thereby, the time of inputting the data signals into each of the
pixels can be increased, and an issue regarding the insufficient
response time of the conventional LCD can be resolved
according to the present invention.

[0043] Sincethe display frame of the LCD panel 300 can be
divided into three sub-regions that perform the display func-
tion at the same time, the time of writing the data signals into
each of the pixels can be increased in an effective manner. For
instance, as shown in FIG. 4, a voltage in an on state is
simultaneously supplied to a first scan line S ,1 corresponding
to the first display region 330A, a first scan line S;1 corre-
sponding to the second display region 330B, and a first scan
line S1 corresponding to the third display region 330C, so as
to input the respective data signals into the first pixels 340A in
the first row in the first display region 330A, the second pixels
3408 in the first row in the second display region 330B, and
the third pixels 340C in the first row in the third display region
330C. Thereby, in FIG. 4, the brightness of the first pixels
340A in the first row corresponding to the first display region
330A, the brightness of the second pixels 340B in the first row
corresponding to the second display region 330B, and the
brightness of the third pixels 340C in the first row correspond-
ing to the third display region 330C are changed synchroni-
cally. A method for driving the LCD panel 300 is provided
below for elaborating the present invention.
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[0044] Referring to FIGS. 2 and 4, the driving method
includes sequentially turning on the scan lines S , correspond-
ing to the first pixel sets 230A, sequentially turning on the
scan lines S; corresponding to the second pixel sets 230B,
and sequentially turning on the scan lines S . corresponding to
the third pixel sets 230C. Here, the scan lines S, Sz, and S
are synchronically turned on. In particular, a method of writ-
ing the data signals into each of the first pixels 240A, each of
the second pixels 204B, and each of the third pixels 240C
includes following steps. First, first scan lines S 1, S;1, and
Scl corresponding to the first pixel sets 230A, the second
pixel sets 230B, and the third pixel sets 230C are turned on at
the sametime, so as to simultaneously input one set of the data
signals into each of the first pixel sets 230A in the first row,
each of the second pixel sets 230B in the first row, and each of
the third pixel sets 230C in the first row through each of the
first data lines 220A, each of the second data lines 220B, and
each of the third data lines 220C.

[0045] Next, referring to FIG. 2, the first scan lines S,1
corresponding to the first pixel sets 230A, the first scan lines
Sz1 corresponding to the second pixel sets 230B, and the first
scan lines S1 corresponding to the third pixel sets 230C are
simultaneously turned off. After that, the next scan lines S
corresponding to the first pixel sets 230A, the second pixel
sets 230B, and the third pixel sets 230C are simultaneously
turned on. Here, the next scan lines S are, for example, a
second scan line S 2 corresponding to the first pixel set 230A,
a second scan line Sz2 corresponding to the second pixel set
230B, and a second scan line S2 corresponding to the third
pixel set 230C as depicted in F1G. 2. Thereafter, another set of
the data signals are simultaneously inputted into the first pixel
sets 230A in the second row, the second pixel sets 230B in the
second row, and the third pixel sets 230C in the second row
through the first data lines 220A, the second data lines 220B,
and the third data lines 220C. As such, the scan lines corre-
sponding to the three pixel sets are turned on at the same time,
and all the scan lines S in each of the pixel sets 230 are
sequentially turned on (from the first scan line to the last scan
line).

[0046] In the active device array substrate 200 or the LCD
panel 300 of the present invention as shown in FIG. 4, the
display frame of the LCD panel 300 can be divided into three
sub-regions performing the display function at the same time
by conducting said driving method. In other words, a sub-
frame time of a red image, a sub-frame time of a green image,
and a sub-frame time of a blue image in a conventional LCD
panel are %150 second, respectively. Namely, the scan lines of
the active device array substrate must be turned on sequen-
tially within %1s0 second. Given that the number of the scan
lines of the LCD is N, the time of turning on each of the scan
lines in the conventional LCD panel is (Viso)N second. By
contrast, in the active device array substrate 200 or the LCD
panel 300 of the present invention, the display frame can be
divided into three sub-regions within the same sub-frame
time. Here, the three sub-regions perform the display function
at the same time, which means the time of turning on each of
the scan lines is (Y60)N second in the present invention. As
such, the time spent on turning on the scan lines can be
effectively extended according to the present invention, so as
to allow each of the pixels to have a relatively long operation
time. In the present invention, the FCS method can be fully
utilized for overcoming the defect of the insufficient response
time of each of the pixels. Thus, the LCD panel in which no
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color filter layer is disposed is still able to rapidly switch the
sub-frames with different colors and perform the full color
display function in real time.

[0047] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations of this invention provided they fall within the scope
of the following claims and their equivalents.

What is claimed is:

1. An active device array substrate, comprising:

a plurality of scan lines;

a plurality of data lines perpendicular to the scan lines; and

a plurality of pixel regions, each of the pixel regions com-

prising a plurality of pixel sets arranged along a direction
of the data lines, each of the pixel sets comprising a
plurality of adjacent pixels arranged along the direction
of the data lines, wherein the pixels in each of the pixel
sets are electrically connected to the same data line, each
of the scan lines is separately arranged between the
pixels, and the data lines corresponding to the same pixel
region are adjacent to one another and arranged at the
same side of the same pixel region.

2. The active device array substrate as claimed in claim 1,
wherein the pixel sets in each of the pixel regions comprise a
first pixel set, a second pixel set, and a third pixel set, and the
second pixel set is positioned between the first pixel set and
the third pixel set.

3. The active device array substrate as claimed in claim 2,
wherein the data lines corresponding to each of the pixel
regions comprise a first data line, a second data line, and a
third data line, and the first data line, the second data line, and
the third data line are electrically connected to the first pixel
set, the second pixel set, and the third pixel set, respectively.

4. The active device array substrate as claimed in claim 3,
wherein the first data line corresponding to each of the pixel
regions is disposed between the first pixel set and the second
data line, and the second data line is disposed between the
second pixel set and the third data line.

5. The active device array substrate as claimed in claim 1,
wherein the data line corresponding to each of the pixel sets
has a main line and a plurality of source connection lines, and
the data line is electrically connected to the pixels through the
source connection lines, respectively.

6. The active device array substrate as claimed in claim 5,
wherein the length of the main lines is increased along with an
increase in the minimum distance from the main lines to the
corresponding pixels.

7. The active device array substrate as claimed in claim 5,
wherein at least one of the data lines corresponding to each of
the pixel regions further comprises a secondary line and a
bridge line, the secondary line is parallel to the main line and
is disposed between the main line and the corresponding pixel
set, and through the bridge line the secondary line is con-
nected to the main line in parallel.

8. The active device array substrate as claimed in claim 7,
wherein the main line, the bridge line, the secondary line, and
the source connection line are arranged along a signal trans-
mitting direction of the data line.

9. The active device array substrate as claimed in claim 7,
wherein the secondary line is disposed in an extending direc-
tion of the adjacent data lines.
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10. The active device array substrate as claimed in claim 7,
wherein the secondary line comprises a plurality of conduc-
tive line segments parallel to one another.

11. The active device array substrate as claimed in claim 7,
wherein the bridge line comprises a plurality of conductive
line segments parallel to one another.

12. The active device array substrate as claimed in claim 1,
wherein each of the pixels comprises a pixel electrode and an
active device, and the active device is electrically connected
to the pixel electrode, the corresponding scan line, and the
corresponding data line.

13. The active device array substrate as claimed in claim
12, wherein the pixel electrodes are not overlapped with the
data lines.

14. The active device array substrate as claimed in claim
12, wherein each of the pixels further comprises a common
electrode, and the common electrode and each of the pixel
electrodes together form a storage capacitor.

15. The active device array substrate as claimed in claim 1,
wherein the pixels in each of the pixel regions are substan-
tially aligned to one another along the direction of the data
lines.

16. A liquid crystal display panel, comprising:

an active device array substrate, comprising;

a plurality of scan lines;

a plurality of data lines perpendicular to the scan lines;

a plurality of pixel regions, each of the pixel regions
comprising:

a first pixel set, comprising a plurality of first pixels
electrically connected to the corresponding scan
lines and a first data line among the data lines;

a second pixel set, comprising a plurality of second
pixels electrically connected to the corresponding
scan lines and a second data line among the data
lines;

a third pixel set, comprising a plurality of third pixels
electrically connected to the corresponding scan
lines and a third data line among the data lines,

wherein the first pixels, the second pixels, and the third
pixels in each of the pixel regions are arranged along

a direction of the data lines, the first data line, the

second data line, and the third data line corresponding

to the same pixel region are adjacent to one another

and disposed at the same side ofthe same pixel region,

and the scan lines corresponding to each of the pixel

regions are separately disposed among the first pixels,

among the second pixels, and among the third pixels;
an opposite substrate; and

a liquid crystal layer, disposed between the active device
array substrate and the opposite substrate, the first pixel
sets corresponding to a first display region, the second
pixel sets corresponding to a second display region, the
third pixel sets corresponding to a third display region,
wherein a brightness of the first pixels in an n” row
corresponding to the first display region, a brightness of
the second pixels in the n® row corresponding to the
second display region, and a brightness of the third pix-
els in the n™ row corresponding to the third display
region are simultaneously changed, and n is greater than
orequal to 1.

17. The liquid crystal display panel as claimed in claim 16,
wherein the length of each of the third data lines is greater
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than the length of each of the second data lines, and the length
of each of the second data lines is greater than the length of
each of the first data lines.

18. The liquid crystal display panel as claimed in claim 16,
wherein each of the second data lines comprises:

a main line;

a secondary line, positioned in an extending direction of

the first data line;

a bridge line, the secondary line being connected to the

main line in parallel through the bridge line; and

a plurality of source connection lines, respectively con-

nected to the corresponding second pixels, wherein the
main line, the bridge line, the secondary line, and the
source connection lines are arranged along a signal
transmitting direction of the second data line.

19. The liquid crystal display panel as claimed in claim 16,
wherein each of the third data lines comprises:

a main line;

a secondary line, positioned in an extending direction of

the first data line and the second data line;

a bridge line, the secondary line being connected to the

main line in parallel through the bridge line; and

a plurality of source connection lines, respectively con-

nected to the corresponding third pixels, wherein the
main line, the bridge line, the secondary line, and the
source connection lines are arranged along a signal
transmitting direction of the third data line.

20. The liquid crystal display panel as claimed in claim 16,
wherein each of the first pixels, each of the second pixels, and
each ofthe third pixels respectively comprise an active device
and a pixel electrode.

21. The liquid crystal display panel as claimed in claim 20,
wherein the pixel electrodes are not overlapped with the data
lines.

22. The liquid crystal display panel as claimed in claim 20,
wherein the first pixels, the second pixels, and the third pixels
further comprise a common electrode, and the common elec-
trode and each of the pixel electrodes together form a storage
capacitor.

23. A method for driving the liquid crystal display panel as
claimed in claim 16, the method comprising:

sequentially turning on the scan lines corresponding to the

first pixel sets, sequentially turning on the scan lines

corresponding to the second pixel sets, and sequentially

turning on the scan lines corresponding to the third pixel

sets, wherein a method of writing data signals into each

of the first pixels, each of the second pixels, and each of

the third pixels comprises:

simultaneously turning on first scan lines corresponding
to the first pixel sets, the second pixel sets, and the
third pixel sets, so as to simultaneously input a set of
the data signals into the first pixel sets in a first row, the
second pixel sets in a first row, and the third pixel sets
in a first row through the first data lines, the second
data lines, and the third data lines;

simultaneously turning off the first scan lines corre-
sponding to the first pixel sets, the second pixel sets,
and the third pixel sets:

simultaneously turning on next scan lines corresponding
to the first pixel sets, the second pixel sets, and the
third pixel sets, so as to simultaneously input another
set of the data signals into the first pixel sets in a next
row, the second pixel sets in a next row, and the third
pixel sets in a next row through the first data lines, the
second data lines, and the third data lines.
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