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A method for driving a liquid crystal display device includes
the following steps. A driving circuit and a display unit are
provided, the driving circuit comprising a plurality of data
lines for transferring data voltages to drive the display unit,
wherein each adjacent two of the data lines are supplied with
voltages of opposite polarities, and all the data lines in one
frame period are supplied with voltages of the same polarity.
Two adjacent pixel areas are combined to form one pixel unit,
wherein the two adjacent pixel areas are supplied with the
same polarity, and the adjacent two pixel units are supplied
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD FOR DRIVING THE SAME

RELATED APPLICATIONS

[0001] This application claims priority to Taiwan Patent
Application Serial Number 96140852, filed Oct. 30, 2007,
which is herein incorporated by reference.

BACKGROUND
[0002] 1. Field of Invention
[0003] The present invention relates to a liquid crystal dis-

play device. More particularly, the present invention relates to
a pixel structure and its driving method of a liquid crystal
display device.

[0004] 2. Description of Related Art

[0005] During driving a liquid crystal display device, a
driving voltage cannot be fixed at a voltage value, otherwise
characteristics of crystal molecules might be damaged by a
long-period driving. Therefore, every now and then, the driv-
ing voltage must be altered to avoid such damages upon the
crystal molecules.

[0006] In order to solve this issue, driving phases for the
liquid crystal display device are divided into two types: posi-
tive polarity and negative polarity. When a pixel electrode is
supplied with a higher voltage than a common electrode is
supplied with, the pixel is positively polarized. When a pixel
electrode is supplied with a lower voltage than a common
electrode 1s supplied with, the pixel is negatively polarized.
When a voltage difference between the pixel electrode and
the common electrode is the same, the same grayness would
be presented by the pixel.

[0007] Several conventional polarity inversions between
positive polarity and negative polarity are listed as follows:
frame inversion, row mversion, column inversion and dot
inversion.

[0008] When a frame refreshes, flickers are generated by
the liquid crystal display device and make human eyes
uncomfortable. The flickers are most-frequently generated
when the frame inversion is applied in the liquid crystal
display device. Other inversion ways may produce the flick-
ers, but not as frequent as the frame inversion does.

[0009] Another issue of the liquid crystal display device is
“cross talk”, which means adjacent pixels interfere with each
other, thereby displaying incorrect information. Dot inver-
sion is the best way to reduce cross talk, but also consumes
more power than the other inversion ways. How to reduce
“cross talk”, “flicker” and consume less power in a liquid
crystal display device is an urgent issue for those persons
skilled in the art.

[0010] For the forgoing reasons, there is a need for an
improved pixel structure and its driving method of a liquid
crystal display device.

SUMMARY

[0011] Itistherefore anobjective of the present invention to
provide a pixel structure and its driving method of a liquid
crystal display device.

[0012] In accordance with the foregoing and other objec-
tives of the present invention, a method for driving a liquid
crystal display device includes the following steps. A driving
circuit and a display unit are provided, the driving circuit
comprising a plurality of data lines for transferring data volt-
ages to drive the display unit, wherein each adjacent two of
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the data lines are supplied with voltages of opposite polari-
ties, and all the data lines in one frame period are supplied
with voltages of the same polarity. Two adjacent pixel areas
are combined to form one pixel unit, wherein the two adjacent
pixel areas are supplied with the same polarity, and the adja-
cent two pixel units are supplied with opposite polarities.

[0013] In accordance with the foregoing and other objec-
tives of the present invention, a liquid crystal display device
comprises a plurality of data lines, a plurality of scan lines, a
transistor, a first pixel unit and a second pixel unit. The data
lines are substantially in parallel with one another. The scan
lines are perpendicularly crossed the data lines, one pixel
areas is defined as an overlapped area of the area between the
two adjacent data lines and the area between the two adjacent
scan lines, whereby a plurality of pixel areas are formed
among the data lines and the scan lines. The transistor com-
prises a gate electrode, a source electrode and a drain elec-
trode. The transistor is disposed within each of the pixel areas
and electrically connected to the data lines and the scan lines.
The first pixel unit includes adjacent two of the pixel areas and
the two transistors, wherein the drain electrodes of the two
transistors are respectively connected to different two of the
data lines. The second pixel unit includes adjacent two of the
pixel areas and the two transistors, wherein the drain elec-
trodes of the two transistors are respectively connected to one
of the data lines, the second pixel unit is immediately adjacent
to the first pixel unit.

[0014] In accordance with the foregoing and other objec-
tives of the present invention, a liquid crystal display device
includes the following components. A plurality of data lines
includes a first data line, a second data line, a third data line,
a fourth data line and fifth data line, which are serially
arranged and substantially in parallel with one another. A
plurality of scan lines are perpendicularly crossed the data
lines. One pixel area is defined as an overlapped area of the
area between the two adjacent data lines and the area between
the two adjacent scan lines, whereby a plurality of pixel areas
are formed among the data lines and the scan lines, and the
scan lines comprises a first scan line, a second scan line and a
third scan line. Each of a plurality of crystal capacitors is
disposed within each pixel area. Each of transistors includes
a gate electrode, a source electrode and a drain electrode, and
the transistor is electrically connected to one of the data lines,
one of crystal capacitors and one of the scan lines. The tran-
sistors includes as follows:

[0015] A first transistor includes its drain electrode electri-
cally connected to the first data line and its gate electrode
electrically connected to the first scan line or the second scan
line;

[0016] A second transistor includes its drain electrode elec-
trically connected to the third data line and its gate electrode
electrically connected to the first scan line or the second scan
line;

[0017] A third transistor includes its drain electrode elec-
trically connected to the fourth data line and its gate electrode
electrically connected to the first scan line or the second scan
line;

[0018] A fourth transistor includes its drain electrode elec-
trically connected to the fourth data line and its gate electrode
electrically connected to the first scan line or the second scan
line;
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[0019] A fifth transistor includes its drain electrode electri-
cally connected to the second data line and its gate electrode
electrically connected to the second scan line or the third scan
line;

[0020] A sixth transistor includes its drain electrode elec-
trically connected to the second data line and its gate elec-
trode electrically connected to the second scan line or the
third scan line;

[0021] A seventh transistor includes its drain electrode
electrically connected to the third data line and its gate elec-
trode electrically connected to the second scan line or the
third scan line; and

[0022] An eighth transistor includes its drain electrode
electrically connected to the fifth data line and its gate elec-
trode electrically connected to the second scan line or the
third scan line.

[0023] Itisto beunderstood that both the foregoing general
description and the following detailed description are by
examples, and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] 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. In the drawings,

[0025] FIG. 1 illustrates a cross-sectional view of a pixel
structure according to one embodiment of this invention;
[0026] FIG.2illustrates a pixel structure according to a first
embodiment of this invention;

[0027] FIG. 3 illustrates a pixel structure according to a
second embodiment of this invention;

[0028] FIG. 4 illustrates a pixel structure according to a
third embodiment of this invention;

[0029] FIG. 5A illustrates a polarity distribution of a first
frame based upon the pixel structure and its driving method
according to one embodiment of this invention; and

[0030] FIG.5B illustrates a polarity distribution ofasecond
frame based upon the pixel structure and its driving method
according to one embodiment of this invention.

DESCRIPTION OF THE EMBODIMENTS

[0031] Reference will now be made in detail to the present
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers are used in the drawings and the
description to refer to the same or like parts.

[0032] FIG. 1 illustrates a cross-sectional view of a pixel
structure according to one embodiment of this invention. A
plurality of crystal molecules 15 are disposed between a pixel
electrode 11 and a common electrode 13. A driving circuit
(not illustrated in FIG. 1) supplies the pixel electrode 11 with
an electrical voltage while a power supply (not illustrated in
FIG. 1) supplies the common electrode 13 with an electrical
voltage, thereby driving the crystal molecules 15 to rotate
according to an electrical field so as to affect the light trans-
mission rate thereof.

[0033] FIG.2illustrates a pixel structure according to a first
embodiment of this invention. A data driving circuit 11 sup-
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plies data voltages via those data lines (13,14 . . . 17) while a
scan driving circuit 12 supplies scan voltages via those scan
lines (18, 19, 20).

[0034] A pixel area 211 is defined as an overlapped area of
the area between the two adjacent data lines (13, 14) and the
area between the two adjacent scan lines (18, 19). Other pixel
areas (221,231,241 . .. ) are then defined by the same ways.
The pixel area 211 includes a transistor 21 and a crystal
capacitor 215, which contains the crystal molecules 15 as
illustrated in FIG. 1.

[0035] In the first embodiment of this invention, only 8
(2x4) pixels are illustrated as those 8 pixels as an unit will be
repeated in a display unit. There are eight pixel areas: a first
pixel area 211, a second pixel area 221, a third pixel area 231,
a fourth pixel area 241, a fifth pixel area 251, a sixth pixel area
261, aseventh area 271 and an eighth area 281. Five data lines
(13, 14,15, 16, 17) and three scan lines (18, 19, 20) are used
to define those eight pixel areas, where the data lines are
electrically connected to drain electrodes of transistors within
each pixel, and the scan lines are electrically connected to
gate electrodes of transistors within each pixel. The electrical
connection details of each transistor in the first embodiment
are described as follows:

[0036] In the pixel area 211, a transistor 21 has a drain
electrode 213 electrically connected to a first data line 13, a
source electrode 214 electrically connected to a first crystal
capacitor 215 and a gate electrode 212 electrically connected
to a first scan line 18.

[0037] In the pixel area 221, a transistor 22 has a drain
electrode 223 electrically connected to a third data line 15, a
source electrode 224 electrically connected to a second crys-
tal capacitor 225 and a gate electrode 222 electrically con-
nected to a first scan line 18.

[0038] In the pixel area 231, a transistor 23 has a drain
electrode 233 electrically connected to a fourth data line 16, a
source electrode 234 electrically connected to a third crystal
capacitor 235 and a gate electrode 232 electrically connected
to a first scan line 18.

[0039] In the pixel area 241, a transistor 24 has a drain
electrode 243 electrically connected to a fourth data line 16, a
source electrode 244 electrically connected to a fourth crystal
capacitor 245 and a gate electrode 242 electrically connected
to a second scan line 19.

[0040] In the pixel area 251, a transistor 25 has a drain
electrode 253 electrically connected to a second data line 14,
a source electrode 254 electrically connected to a fifth crystal
capacitor 255 and a gate electrode 252 electrically connected
to a second scan line 19.

[0041] In the pixel area 261, a transistor 26 has a drain
electrode 263 20 electrically connected to a second data line
14, a source electrode 264 electrically connected to a sixth
crystal capacitor 265 and a gate electrode 262 electrically
connected to a third scan line 20.

[0042] In the pixel area 271, a transistor 27 has a drain
electrode 273 electrically connected to a third data line 15, a
source electrode 274 electrically connected to a seventh crys-
tal capacitor 275 and a gate electrode 272 electrically con-
nected to a second scan line 19.

[0043] In the pixel area 281, a transistor 28 has a drain
electrode 283 electrically connected to a fifth data line 17, a
source electrode 284 electrically connected to an eighth crys-
tal capacitor 285 and a gate electrode 282 electrically con-
nected to a second scan line 19.
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[0044] Given the first embodiment of the pixel structure,
the first crystal capacitor 215, the second crystal capacitor
225, the seventh crystal capacitor 275 and the eighth crystal
capacitor 285 can be operated with the same polarity while
the third crystal capacitor 235, the fourth crystal capacitor
245, the fifth crystal capacitor 255 and the sixth crystal
capacitor 265 can also be operated with the same polarity. For
example (as illustrated in FIG. 5A), a first frame is achieved
by supplying pixelareas (51,52, 58, 59) with positive polarity
and supplying pixel areas (53, 54, 56, 57) with negative polar-
ity.

[0045] For the next frame (a second frame), the first crystal
capacitor 215, the second crystal capacitor 225, the seventh
crystal capacitor 275 and the eighth crystal capacitor 285 can
be operated with the same polarity but opposite to the first
frame while the third crystal capacitor 235, the fourth crystal
capacitor 245, the fifth crystal capacitor 255 and the sixth
crystal capacitor 265 can also be operated with the same
polarity but opposite to the first frame. For example (as illus-
trated in FI1G. 5B), the second frame is achieved by supplying
pixel areas (61, 62, 67, 68) with negative polarity and supply-
ing pixel areas (63, 64, 65, 66) with positive polarity.

[0046] By combining two pixel areas as a pixel unit, adja-
cent two pixel units can be operated with opposite polarities,
thereby reducing “cross talk” using column inversion to drive
the pixel structure. Besides, using column inversion to drive
the pixel structure has advantages of lower power consump-
tions and lessened flickers, thereby improving display qual-
ity.

[0047] Inaconventional LCD device, for example, 16 tran-
sistors are respectively connected to one scan line while the
16 transistors are respectively connected to 16 data lines. In
embodiments of this invention, for example, gate electrodes
of 16 transistors are respectively connected to one of several
scan lines while 17 data lines supply data voltages to 16
crystal capacitors. One more data line is used compared to the
conventional LCD device. In another embodiment of this
invention, a LCD device has 8 transistors, which are electri-
cally connected to one of the data lines while 9 scan lines are
electrically connected to gate electrodes of the 8 transistors.
One more scan line is used compared to the conventional
LCD device.

[0048] FIG. 3 illustrates a pixel structure according to a
second embodiment of this invention. Compared to the first
embodiment, gate electrodes of transistors (21, 22, 27, 28) are
respectively electrically connected a different scan line. The
electrical connection details of each transistor in the second
embodiment are described as follows:

[0049] In the pixel area 211, a transistor 21 has a drain
electrode 213 electrically connected to a first data line 13, a
source electrode 214 electrically connected to a first crystal
capacitor 215 and a gate electrode 212 electrically connected
to a second scan line 19.

[0050] In the pixel area 221, a transistor 22 has a drain
electrode 223 electrically connected to a third data line 15, a
source electrode 224 electrically connected to a second crys-
tal capacitor 225 and a gate electrode 222 electrically con-
nected to a second scan line 19.

[0051] In the pixel area 231, a transistor 23 has a drain
electrode 233 electrically connected to a fourth data line 16, a
source electrode 234 electrically connected to a third crystal
capacitor 235 and a gate electrode 232 electrically connected
to a first scan line 18.
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[0052] 1In the pixel area 241, a transistor 24 has a drain
electrode 243 electrically connected to a fourth data line 16, a
source electrode 244 electrically connected to a fourth crystal
capacitor 245 and a gate electrode 242 electrically connected
to a second scan line 19.

[0053] In the pixel area 251, a transistor 25 has a drain
electrode 253 electrically connected to a second data line 14,
asource electrode 254 electrically connected to a fifth crystal
capacitor 255 and a gate electrode 252 electrically connected
to a second scan line 19.

[0054] In the pixel area 261, a transistor 26 has a drain
electrode 263 electrically connected to a second data line 14,
asource electrode 264 electrically connected to a sixth crystal
capacitor 265 and a gate electrode 262 electrically connected
to a third scan line 20.

[0055] In the pixel area 271, a transistor 27 has a drain
electrode 273 electrically connected to a third data line 15, a
source electrode 274 electrically connected to a seventh crys-
tal capacitor 275 and a gate electrode 272 electrically con-
nected to a third scan line 20.

[0056] In the pixel area 281, a transistor 28 has a drain
electrode 283 electrically connected to a fifth data line 17, a
source electrode 284 electrically connected to an eighth crys-
tal capacitor 285 and a gate electrode 282 electrically con-
nected to a third scan line 20.

[0057] As the crystal capacitor’s polarity inversion is sub-
jectto data voltages, data lines connection in this embodiment
is the same as the first embodiment, thereby producing the
results as illustrated FIG. 5A and FIG. 5B. Using column
inversion to drive the pixel structure has advantages of lower
power consumptions and lessened flickers, thereby improv-
ing display quality.

[0058] FIG. 4 illustrates a pixel structure according to a
third embodiment of this invention. Compared to the first
embodiment, gate electrodes of transistors (22, 27) are
respectively electrically connected with a different scan line.
The electrical connection details of each transistor in the third
embodiment are described as follows:

[0059] In the pixel area 211, a transistor 21 has a drain
electrode 213 electrically connected to a first data line 13, a
source electrode 214 electrically 15 connected to a first crys-
tal capacitor 215 and a gate electrode 212 electrically con-
nected to a first scan line 18.

[0060] In the pixel area 221, a transistor 22 has a drain
electrode 223 electrically connected to a third data line 15, a
source electrode 224 electrically connected to a second crys-
tal capacitor 225 and a gate electrode 222 electrically con-
nected to a second scan line 19.

[0061] 1In the pixel area 231, a transistor 23 has a drain
electrode 233 electrically connected to a fourth data line 16, a
source electrode 234 electrically connected to a third crystal
capacitor 235 and a gate electrode 232 electrically connected
to a first scan line 18.

[0062] In the pixel area 241, a transistor 24 has a drain
electrode 243 electrically connected to a fourth data line 16, a
source electrode 244 electrically connected to a fourth crystal
capacitor 245 and a gate electrode 242 electrically connected
to a second scan line 19.

[0063] In the pixel area 251, a transistor 25 has a drain
electrode 253 electrically connected to a second data line 14,
a source electrode 254 electrically connected to a fifth crystal
capacitor 255 and a gate electrode 252 electrically connected
to a second scan line 19.
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[0064] 1In the pixel area 261, a transistor 26 has a drain
electrode 263 electrically connected to a second data line 14,
asource electrode 264 electrically connected to a sixth crystal
capacitor 265 and a gate electrode 262 electrically connected
to a third scan line 20.

[0065] In the pixel area 271, a transistor 27 has a drain
electrode 273 electrically connected to a third data line 15, a
source electrode 274 electrically connected to a seventh crys-
tal capacitor 275 and a gate electrode 272 electrically con-
nected to a third scan line 20.

[0066] In the pixel area 281, a transistor 28 has a drain
electrode 283 electrically connected to a fifth data line 17, a
source electrode 284 electrically connected to an eighth crys-
tal capacitor 285 and a gate electrode 282 electrically con-
nected to a second scan line 19.

[0067] As the crystal capacitor’s polarity inversion is sub-
jectto data voltages, data lines connection in this embodiment
is the same as the first embodiment, thereby producing the
results as illustrated FIG. 5A and FIG. 5B. Using column
inversion to drive the pixel structure has advantages of lower
power consumptions and lessened flickers, thereby improv-
ing display quality.

[0068] 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. A method for driving a liquid crystal display device,
comprising:

providing a driving circuit and a display unit, the driving

circuit comprising a plurality of data lines for transfer-
ring data voltages to drive the display unit, wherein each
adjacent two of the data lines are supplied with voltages
of opposite, and all the data lines within one frame
period are supplied with voltages of the same polarity;
and

combining two adjacent pixel areas to form one pixel unit,

wherein the two adjacent pixel areas are supplied with
the same polarity, and the adjacent two pixel units are
supplied with opposite polarities.

2. The method for driving a liquid crystal display device of
claim 1, wherein the driving circuit further comprises a plu-
rality of scan lines for transferring scan voltages to drive the
display unit.

3. The method for driving a liquid crystal display device of
claim 2, wherein each of the pixel areas is an overlapped area
of the area between the two adjacent data lines and the area
between the two adjacent scan lines.

4. The method for driving a liquid crystal display device of
claim 2, wherein each of the pixel areas comprises a crystal
capacitor containing crystal molecules, switching the voltage
polarity of the data voltages inverses each crystal molecule of
the crystal capacitor.

5. The method for driving a liquid crystal display device of
claim 4, further comprising a step of providing a common
electrode electrically connected to an electrode of the crystal
capacitor, and the driving circuit being electrically connected
to the other electrode of the crystal capacitor.
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6. The method for driving a liquid crystal display device of
claim 5, wherein when the driving circuit provides a higher
voltage than the common electrode does, the crystal capacitor
is positively polarized.

7. The method for driving a liquid crystal display device of
claim 5, wherein when the driving circuit provides a lower
voltage than the common electrode does, the crystal capacitor
is negatively polarized.

8. A liquid crystal display device comptrising:

a plurality of data lines, being substantially in parallel with

one another;

a plurality of scan lines being perpendicularly crossed the
datalines, one pixel areas being defined as an overlapped
area of the area between the two adjacent data lines and
the area between the two adjacent scan lines, whereby a
plurality of pixel areas are formed among the data lines
and the scan lines;

a transistor comprising a gate electrode, a source electrode
and a drain electrode, the transistor being disposed
within each of the pixel areas and electrically connected
to the data lines and the scan lines;

a first pixel unit, comprising adjacent two of the pixel areas
and the two transistors, wherein the drain electrodes of
the two transistors are respectively connected to differ-
ent two of the data lines; and

a second pixel unit, comprising adjacent two of the pixel
areas and the two transistors, wherein the drain elec-
trodes of the two transistors are respectively connected
to one of the data lines, the second pixel unit is imme-
diately adjacent to the first pixel unit.

9. The liquid crystal display device of claim 8, wherein:

the data lines comprising a first data line, a second data line,
a third data line, a fourth data line and fifth data line,
serially arranged; and

the scan lines comprising a first scan line and a second scan
line.

10. The liquid crystal display device of claim 9, wherein

the first pixel unit comprising:

a first transistor, comprising its drain electrode electrically
connected to the first data line and its gate electrode
electrically connected to the first scan line or the second
scan line; and

a second transistor, comprising its drain electrode electri-
cally connected to the third data line and its gate elec-
trode electrically connected to the first scan line or the
second scan line, wherein the second transistor is imme-
diately adjacent to the first transistor.

11. The liquid crystal display device of claim 9, wherein

the second pixel unit comprising:

a third transistor, comprising its gate electrode electrically
connected to the first scan line or the second scan line;
and

a fourth transistor, comprising its gate electrode electri-
cally connected to the first scan line or the second scan
line, wherein both drain electrodes of the third transistor
and the fourth transistor are electrically connected to the
fourth data line.

12. The liquid crystal display device of claim 9, wherein

the second pixel unit comprising:

a fifth transistor and a sixth transistor comprising their
drain electrodes electrically connected to the second
data line.
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13. The liquid crystal display device of claim 9, wherein
the first pixel unit comprising:

a seventh transistor, comprising its drain electrode electri-
cally connected to the third data line; and

an eighth transistor, comprising its drain electrode electri-
cally connected to the fifth data line, wherein the eighth
transistor is immediately adjacent to the seventh transis-
tor.

14. A liquid crystal display device comprising:

aplurality of data lines comprising a first data line, a second
data line, a third data line, a fourth data line and fifth data
line, being serially arranged and substantially in parallel
with one another;

aplurality of scan lines being perpendicularly crossed the
data lines, one pixel areas being defined as an overlapped
area of the area between the two adjacent data lines and

the area between the two adjacent scan lines, whereby a

plurality of pixel areas are formed among the data lines

and the scan lines, and the scan lines comprises a first
scan line, a second scan line and a third scan line;

aplurality of crystal capacitors, each of the crystal capaci-
tors being disposed within each of the pixel areas; and

aplurality of transistors, each of the transistors comprising
agateelectrode, a source electrode and a drain electrode,
the transistor being electrically connected to one of the
data lines, one of crystal capacitors and one of the scan
lines,

wherein the transistors comprising:

a first transistor, comprising its drain electrode electri-
cally connected to the first data line and its gate elec-
trode electrically connected to the first scan line or the
second scan line;
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a second transistor, comprising its drain electrode elec-
trically connected to the third data line and its gate
electrode electrically connected to the first scan line
or the second scan line;

a third transistor, comprising its drain electrode electri-
cally connected to the fourth data line and its gate
electrode electrically connected to the first scan line
or the second scan line;

a fourth transistor, comprising its drain electrode elec-
trically connected to the fourth data line and its gate
electrode electrically connected to the first scan line
or the second scan line;

a fifth transistor, comprising its drain electrode electri-
cally connected to the second data line and its gate
electrode electrically connected to the second scan
line or the third scan line;

a sixth transistor, comprising its drain electrode electri-
cally connected to the second data line and its gate
electrode electrically connected to the second scan
line or the third scan line;

a seventh transistor, comprising its drain electrode elec-
trically connected to the third data line and its gate
electrode electrically connected to the second scan
line or the third scan line; and

an eighth transistor, comprising its drain electrode elec-
trically connected to the fifth data line and its gate

electrode electrically connected to the second scan
line or the third scan line.
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