US 20150138471A1

12) Patent Application Publication (o) Pub. No.: US 2015/0138471 A1

a9y United States

(43) Pub. Date: May 21, 2015

Dong
(54) ARRAY SUBSTRATE AND LIQUID CRYSTAL
DISPLAY
(71)  Applicant: Chengceai Dong, Shenzhen City (CN)
(72) Inventor: Chengeai Dong, Shenzhen City (CN)
(73) Assignee: Shenzhen China Star Optoelectronics
Technology Co. Ltd., Shenzhen,
Guangdong (CN)
(21) Appl. No.: 14/006,104
(22) PCT Filed: Aug. 19,2013
(86) PCT No.: PCT/CN2013/081717
§371 (a)(1),
(2) Date: Sep. 18,2013
(30) Foreign Application Priority Data
Aug. 15,2013 (CN) o, 2013103567777
40
—N

Publication Classification

(51) Int.CL
GO2F 1/1362
HOIL 27/12
GO2F /133
US. ClL
CPC ... GO2F 1/13624 (2013.01); GO2F 1/13306
(2013.01); HOIL 27/124 (2013.01); GO2F
/136213 (2013.01)

(2006.01)
(2006.01)
(2006.01)
(52)

(57) ABSTRACT

An array substrate including a plurality of pixel cells, at least
one common electrode line, at least one data line, and at least
one first scanning line and second scanning line parallel to the
first scanning line is disclosed. The first scanning line and the
second scanning line intersect with the data line. The pixel
cell includes a first pixel electrode, a second pixel electrode,
a first transistor, a second transistor, a third transistor, and a
control circuit. In addition, a liquid crystal display is also
disclosed. By adding one control circuit, the color shift effect
in wide viewing angle is enhanced and the image sticking is
eliminated.
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ARRAY SUBSTRATE AND LIQUID CRYSTAL
DISPLAY

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] Thepresentdisclosure relates to display technology,
and more particularly to an array substrate and a liquid crystal
display.

[0003] 2. Discussion of the Related Art

[0004] TFTI-LCDs include array substrates with a plurality
of pixel areas respectively corresponding to R, G, and B
arranged thereon. In addition, TFT-LCDs also include scan-
ning lines, data lines, TFT for controlling the pixel areas and
storage capacitors and liquid crystal capacitors.

[0005] Currently, color shift often occurs in wide viewing
angle for Vertical Alignment (VA) large-scale LCDs.

[0006] Inorderto overcome this problem, one general solu-
tion is to divide one pixel area to a main-area A and a sub-area
B, and light beams are not able to pass through the location
between the main-area A and the sub-area B. When the gray-
scale values of video signals are the same, the voltages
applied to the two areas are different to obtain different y
curves. The difference of the visual effect of the y curve
formed by the two areas between a wide-viewing-angle-view
and a narrow-viewing-angle-view is reduced, which greatly
enhanced the color shift issue in wide viewing angle.

[0007] FIG. 1 is a schematic view of the charging sharing
08 (CS) circuit of the array substrate of one conventional
TFT-LCD. Referring to FIG. 1, each pixel areas includes a
data line 110, a first scanning line 120, a second scanning line
130, a first pixel electrode 140, a second pixel electrode 150,
a first thin film transistor (TFT_A), a second thin film tran-
sistor (TFT_B), and a third thin film transistor (TFT_C). The
data line 110 connects to the source of the TFT A and the
TFT_B. The first pixel electrode 140 connects to the drain of
the TFT_A. The second pixel electrode 150 connects to the
drain ofthe TFT_B. The second scanning line 130 connects to
the gate of the TFT_C to provide scanning signals. The drain
of the TFT_C connects to the second pixel electrode 150. The
source of the TFT C connects to the common electrode via
the first capacitor (Csl).

[0008] The TFT-LCD is driven in a row-by-row manner.
When the n-th row is scanned, the signals (Vign) of the first
scanning line 120 1s at a high level and the signals (Vgn+1) of
the second scanning line 130 is ata low level. The TFT_A and
TEFT_B are turn on and the TFT C 1s turn off. The data line
110 charges the first storage capacitor (Cst_A) and the first
liquid crystal capacitor (Clc_A) connected with the first pixel
electrode 140 and the second storage capacitor (Cst_B) and
the second liquid crystal capacitor (Clc_B). The pixel voltage
(VA) of the first pixel electrode 140 and the pixel voltage
(VB) of the second pixel electrode 150 are charged until being
equal to the voltage (Vd) of the data line 110. When the
(n+1)-th row is scanned, the signals (Vgn) of the first scan-
ning line 120 is switched to the low level, and the signals
(Vgn+1) of the second scanning line 130 is switched to the
high level. The TFT_A and the TFT_B are turn off; and the
TFT_C is turn on. The pixel voltage (VB) of the second pixel
electrode 150 discharges toward the common electrode via
the first capacitor Cs1 to change the pixel voltage (VB) of the
second pixel electrode 150. As such, the pixel voltage (VA) of
the first pixel electrode 140 is different from the pixel voltage
(VB) of the second pixel electrode 150, which achieves the
low color shift (LCS) effect. Assuming that the VA and the VB
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respectively represents the pixel voltage of the “A area” and
the “B area,” the ratio of VB to VA can be shown by the
equation of:

VB/VA=(Cst_B+Clc_B)/(Cst_B+Clc_B+2Cs1)

[0009] The ratio of VB/VA is a key factor, wherein the
capacitor (Cs1) plays an important role of determining the
value of the ratio of VB to VA.

[0010] FIG. 2 is a schematic view of the capacitor (Cs1) of
FIG. 1. Referring to FIG. 2, the capacitor (Cs1) includes a first
metallic layer (M1), an insulation layer (SiNx), a semicon-
ductor layer (a-si) and a second metallic layer (M2). The first
metallic layer (M1) and the second metallic layer (M2) cor-
respond to a gate metallic layer and a source metallic layer of
the array substrate. That is, the metallic gate of the TFT is
formed by sputtering a gate metallic layer on the array sub-
strate, and then the first metallic layer (M1) is formed by
etching the gate metallic layer. The metallic source of the TFT
is formed by sputtering a source metallic layer on the array
substrate, and then the second metallic layer (M2) is formed
by etching the source metallic layer. The insulation layer
(SiNx) corresponds to the gate insulation layer on the array
substrate. The array substrate corresponds to the TFT semi-
conductor layer on the array substrate. That is, the TFT semi-
conductor layer is formed on the array substrate, and the
lithographic process is applied to form the TFT semiconduc-
tor layer. In addition, the lithographic process is applied to
form the semiconductor layer (AS) of the capacitor. Gener-
ally, the second metallic layer (M2) connects to the voltage of
the pixel electrode, and the first metallic layer (M1) connects
to the lines of the common electrode.

[0011] FIG. 3 is a curve diagram of the capacitor-voltage
(C-V)ofthe capacitor (Csl). As shown, the capacitance of the
positive halfcycleis larger than that of the negative halfcycle.
The positive half cycle relates to one period during which the
voltage of the pixel electrode, i.e., VB or VA, is larger than
that of the Vcom, and the negative half cycle relates to one
period during which the voltage of the pixel electrode is
smaller than that of the Vcom. For each pixel areas, the
positive half cycle and the negative half cycle are interleaved
so as to drive the TFT-LCD. Preferably, the VB/VA ratios of
the positive and negative half cycle remain the same. How-
ever, the capacitance of the positive half cycle is generally
larger than or smaller than that of the negative half cycle such
that the VB/VA ratio of the positive half cycle is smaller.
[0012] Therefore, the color shift circuit, such as CS08, may
results in asymmetric positive half cycle and negative half
cycle due to the different VB/VA ratios. In addition to the
affected color shift effect, the color shift circuit may result in
image sticking.

SUMMARY

[0013] The object of the invention is to provide an array
substrate and a liquid crystal display to compensate the dif-
ferent voltage ratios of positive half cycle and negative half
cycle of two sub-areas. In this way, the color shift effect in
wide viewing angle is enhanced, and the image sticking is
eliminated.

[0014] Inoneaspect,anarray substrate includes: a plurality
of pixel cells, at least one common electrode line, at least one
data line, at least one first scanning line and second scanning
line parallel to the first scanning line, and the first scanning
line and the second scanning line intersect with the data line;
the corresponding second scanning line of a current pixel cell
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is the same with the corresponding first scanning line of'a next
pixel cell; the pixel cell includes a first pixel electrode, a
second pixel electrode, a first transistor, a second transistor, a
third transistor, and a control circuit, both of the first transistor
and the second transistor comprise a control end, an input end,
and an output end, the first scanning line connects to the
control ends of the first transistor and the second transistor to
provide scanning signals, the data line connects to the input
ends of the first transistor and the second transistor, the first
pixel electrode connects to the output end of the first transis-
tor, the second pixel electrode connects to the output end of
the second transistor, the third transistor includes one control
end, a first end, and a second end, the second scanning line
connects to the control end of the third transistor to provide
the scanning signals to the third transistor, and the second
pixel electrode connects to the first end of the third transistor;
the control circuit includes a first capacitor and a second
capacitor, the structure of the first capacitor is the same with
the structure of the second capacitor, both of the first capacitor
and the second capacitor includes a first metallic layer, an
insulation layer, a semiconductor layer, and a second metallic
layer arranged in turn, the second metallic layer of the first
capacitor and the first metallic layer of the second capacitor
connect to the second end of the third transistor, and the first
metallic layer of the first capacitor and the second metallic
layer of the second capacitor connect to the common elec-
trode line; and when a positive polarity is inversed and when
the second scanning line inputs the scanning signals to turn on
the third transistor, a voltage of the second pixel electrode is
decreased by the first capacitor and the second capacitor,
when a negative polarity is inversed and when the second
scanning line inputs the scanning signals to turn on the third
transistor, the voltage of the second pixel electrode is
increased via the first second capacitor and the second capaci-
tor, a capacitance of the first capacitor when the positive
polarity is inversed is larger than the capacitance of the first
capacitor when the negative polarity is inversed, and the
capacitance of the second capacitor when the positive polarity
is inversed is smaller than the capacitance of the second
capacitor when the negative polarity is inversed such that the
a sum of the capacitance of the first capacitor and the second
capacitor when the positive polarity is inversed is equal to the
sum of the capacitance of the first capacitor and the second
capacitor when the negative polarity is inversed, as such a
value of effective capacitance of the control circuit when the
negative polarity is inversed is equal to the value of effective
capacitance of the control circuit when the positive polarity is
inversed.

[0015] Wherein the first transistor, the second transistor,
and the third transistor are respectively a first thin film tran-
sistor (TFT), a second TFT, and a third TFT, the control end,
input end, and output end of the first transistor respectively
corresponds to a gate, a source and a drain of the first TF'T, the
control end, the input end, and the output end of the second
transistor are respectively corresponds to the gate, the source,
and the drain ofthe second TFT, and the control end, the input
end, and the output end of the third transistor are respectively
corresponds to the gate, the source, and the drain of the third
TFT.

[0016] Wherein the first transistor, the second transistor,
and the third transistor are respectively a first Darlington
transistor or a first triode, a second Darlington transistor or a
second triode, and a third Darlington transistor or a third
triode, the control end, the input end, and the output end of the
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first transistor respectively corresponds to a base, a collector,
and an emitter of the first Darlington transistor or the first
triode, the control end, the input end, and the output end of the
second transistor respectively corresponds to the base, the
collector, and the emitter of the second Darlington transistor
or the second triode, and the control end, the input end, and
the output end of the third transistor respectively corresponds
to the base, the collector, and the emitter of the third Darling-
ton transistor or the third triode.

[0017] Inanother aspect, an array substrate includes: a plu-
rality of pixel cells, at least one common electrode line, at
least one data line, at least one first scanning line and second
scanning line parallel to the first scanning line, and the first
scanning line and the second scanning line intersect with the
data line; the pixel cell includes a first pixel electrode, a
second pixel electrode, a first transistor, a second transistor, a
third transistor, and a control circuit, both of the first transistor
and the second transistor comprise a control end, an input end,
and an output end, the first scanning line connects to the
control ends of the first transistor and the second transistor to
provide scanning signals, the data line connects to the input
ends of the first transistor and the second transistor, the first
pixel electrode connects to the output end of the first transis-
tor, the second pixel electrode connects to the output end of
the second transistor, the third transistor includes one control
end, a first end, and a second end, the second scanning line
connects to the control end of the third transistor to provide
the scanning signals to the third transistor, the second pixel
electrode connects to the first end of the third transistor, and
the control circuit connects to the second end of the third
transistor; and wherein when the positive polarity and the
negative polarity are reversed, the control circuit operates on
the second pixel electrode when the third transistor is turn on
so as to change a voltage of the second positive half cycle, and
avalue of effective capacitance of the control circuit when the
positive polarity is inversed is equal to the value of effective
capacitance of the control circuit when the negative polarity is
inversed such that a ratio of the voltage difference between
the second pixel electrode and the common electrode line to
the voltage difference between the first pixel electrode and the
common electrode line when the positive polarity is inversed
is the same with the ratio of the voltage difference between the
second pixel electrode and the common electrode line to the
voltage difference between the first pixel electrode and the
common electrode line when the negative polarity is inversed.

[0018] Wherein the control circuit includes a first capacitor
and a second capacitor, the structure of the first capacitor is
the same with the structure of the second capacitor, both of the
first capacitor and the second capacitor includes a first metal-
lic layer, an insulation layer, a semiconductor layer, and a
second metallic layer arranged in turn, the second metallic
layer of the first capacitor and the first metallic layer of the
second capacitor connect to the second end of the third tran-
sistor, and the first metallic layer of the first capacitor and the
second metallic layer of the second capacitor connect to the
common electrode line; and when a positive polarity is
inversed and when the second scanning line inputs the scan-
ning signals to turn on the third transistor, a voltage of the
second pixel electrode is decreased by the first capacitor and
the second capacitor, when a negative polarity is inversed and
when the second scanning line inputs the scanning signals to
turn on the third transistor, the voltage of the second pixel
electrode is increased via the first second capacitor and the
second capacitor, a capacitance of the first capacitor when the
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positive polarity is inversed is larger than the capacitance of
the first capacitor when the negative polarity is inversed, and
the capacitance of the second capacitor when the positive
polarity is inversed is smaller than the capacitance of the
second capacitor when the negative polarity is inversed such
that the a sum of the capacitance of the first capacitor and the
second capacitor when the positive polarity is inversed is
equal to the sum of the capacitance of the first capacitor and
the second capacitor when the negative polarity is inversed, as
such a value of effective capacitance of the control circuit
when the negative polarity is inversed is equal to the value of
effective capacitance of the control circuit when the positive
polarity is inversed.

[0019] Wherein the first transistor, the second transistor,
and the third transistor are respectively a first TFT, a second
TFT, and a third TFT, the control end, input end, and output
end of the first transistor respectively corresponds to a gate, a
source and a drain of the first TFT, the control end, the input
end, and the output end of the second transistor are respec-
tively corresponds to the gate, the source, and the drain of the
second TFT, and the control end, the input end, and the output
end of the third transistor are respectively corresponds to the
gate, the source, and the drain of the third TFT

[0020] Wherein the first transistor, the second transistor,
and the third transistor are respectively a first Darlington
transistor or a first triode, second Darlington transistor or a
second triode, a third Darlington transistor or a third triode,
the control end, the input end, and the output end of the first
transistor respectively corresponds to the base, the collector,
and the emitter of the first Darlington transistor or the first
triode, the control end, the input end, and the output end of the
second transistor respectively corresponds to the base, the
collector, and the emitter of the second Darlington transistor
or the second triode, and the control end, the input end, and
the output end of the third transistor respectively corresponds
to the base, the collector, and the emitter of the third Darling-
ton transistor or the third triode.

[0021] Wherein the corresponding second scanning line of
a current pixel cell is the same with the corresponding first
scanning line of a next pixel cell.

[0022] In another aspect, a liquid crystal display compris-
ing a first substrate, a second substrate opposite to the first
substrate, and a liquid crystal layer between the first substrate
and the second substrate. The second substrate includes: a
plurality of pixel cells, at least one common electrode line, at
least one data line, at least one first scanning line and second
scanning line parallel to the first scanning line, and the first
scanning line and the second scanning line intersect with the
data line; the pixel cell includes a first pixel electrode, a
second pixel electrode, a first transistor, a second transistor, a
third transistor, and a control circuit, both of the first transistor
and the second transistor comprise a control end, an input end,
and an output end, the first scanning line connects to the
control ends of the first transistor and the second transistor to
provide scanning signals, the data line connects to the input
ends of the first transistor and the second transistor, the first
pixel electrode connects to the output end of the first transis-
tor, the second pixel electrode connects to the output end of
the second transistor, the third transistor includes one control
end, a first end, and a second end, the second scanning line
connects to the control end of the third transistor to provide
the scanning signals to the third transistor, the second pixel
electrode connects to the first end of the third transistor, and
the control circuit connects to the second end of the third
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transistor; and wherein when the positive polarity and the
negative polarity are reversed, the control circuit operates on
the second pixel electrode when the third transistor is turn on
so as to change a voltage of the second positive half cycle, and
avalue of effective capacitance of the control circuit when the
positive polarity is inversed is equal to the value of effective
capacitance of the control circuit when the negative polarity is
inversed such that a ratio of the voltage difference between
the second pixel electrode and the common electrode line to
the voltage difference between the first pixel electrode and the
common electrode line when the positive polarity is inversed
is the same with the ratio of the voltage difference between the
second pixel electrode and the common electrode line to the
voltage difference between the first pixel electrode and the
common electrode line when the negative polarity is inversed.

[0023] Wherein the control circuit includes a first capacitor
and a second capacitor, the structure of the first capacitor is
the same with the structure of the second capacitor, both of the
first capacitor and the second capacitor includes a first metal-
lic layer, an insulation layer, a semiconductor layer, and a
second metallic layer arranged in turn, the second metallic
layer of the first capacitor and the first metallic layer of the
second capacitor connect to the second end of the third tran-
sistor, and the first metallic layer of the first capacitor and the
second metallic layer of the second capacitor connect to the
common electrode line; and when a positive polarity is
inversed and when the second scanning line inputs the scan-
ning signals to turn on the third transistor, a voltage of the
second pixel electrode is decreased by the first capacitor and
the second capacitor, when a negative polarity is inversed and
when the second scanning line inputs the scanning signals to
turn on the third transistor, the voltage of the second pixel
electrode is increased via the first second capacitor and the
second capacitor, a capacitance of the first capacitor when the
positive polarity is inversed is larger than the capacitance of
the first capacitor when the negative polarity is inversed, and
the capacitance of the second capacitor when the positive
polarity is inversed is smaller than the capacitance of the
second capacitor when the negative polarity is inversed such
that the a sum of the capacitance of'the first capacitor and the
second capacitor when the positive polarity is inversed is
equal to the sum of the capacitance of the first capacitor and
the second capacitor when the negative polarity is inversed, as
such a value of effective capacitance of the control circuit
when the negative polarity is inversed is equal to the value of
effective capacitance of the control circuit when the positive
polarity is inversed.

[0024] Wherein the first transistor, the second transistor,
and the third transistor are respectively a first TFT, a second
TFT, and a third TFT, the control end, input end, and output
end of the first transistor respectively corresponds to a gate, a
source and a drain of the first TFT, the control end, the input
end, and the output end of the second transistor are respec-
tively corresponds to the gate, the source, and the drain of the
second TFT, and the control end, the input end, and the output
end of the third transistor are respectively corresponds to the
gate, the source, and the drain of the third TFT.

[0025] Wherein the first transistor, the second transistor,
and the third transistor are respectively a first Darlington
transistor or a first triode, second Darlington transistor or a
second triode, a third Darlington transistor or a third triode,
the control end, the input end, and the output end of the first
transistor respectively corresponds to the base, the collector,
and the emitter of the first Darlington transistor or the first
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triode, the control end, the input end, and the output end of the
second transistor respectively corresponds to the base, the
collector, and the emitter of the second Darlington transistor
or the second triode, and the control end, the input end, and
the output end of the third transistor respectively corresponds
to the base, the collector, and the emitter of the third Darling-
ton transistor or the third triode.

[0026] Wherein the corresponding second scanning line of
a current pixel cell is the same with the corresponding first
scanning line of a next pixel cell.

[0027] In view of the above, by adding one control circuit,
the voltage ratios of the first pixel electrode and the second
pixel electrode remain the same such that the color shift effect
in wide viewing angle is enhanced and the image sticking is
eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1is a schematic view of the charging sharing
circuit of the array substrate of one conventional TFT-LCD.

[0029] FIG. 2 is a schematic view of the capacitor (Cs1) of
FIG. 1.
[0030] FIG. 3 is a curve diagram of the capacitor-voltage

(C-V) of the capacitor (Cs1).
[0031] FIG. 4 is a schematic view of the liquid crystal
display in accordance with one embodiment.

[0032] FIG. 5 is an equivalent circuit of the pixel electrode
of FIG. 4.
[0033] FIG. 6 is a schematic view of the control circuit of
FIG. 5.
DETAILED DESCRIPTION OF THE
EMBODIMENTS
[0034] Embodiments of the invention will now be

described more fully hereinafter with reference to the accom-
panying drawings, in which embodiments of the invention are
shown.

[0035] In one embodiment, one array substrate and the
liquid crystal display with the same are disclosed. The array
substrate includes a plurality of pixel cells.

[0036] FIG. 4 is a schematic view of the liquid crystal
display in accordance with one embodiment. The liquid crys-
tal display 40 includes a first substrate 410, a second substrate
420 opposite to the first substrate 410, and a liquid crystal
layer (not shown) between the first substrate 410 and the
second substrate 420. The first substrate 410 is a color filter
(CF) substrate having a common electrode 430. The second
substrate 420 is a thin film transistor (TFT) array substrate.
[0037] FIG. 5 is an equivalent circuit of the pixel electrode
of FIG. 4. FIGS. 4 and 5 show one pixel cell as an example. In
the embodiment, the TFT array substrate 420 of the liquid
crystal display 40 includes a pixel cell 421, a common elec-
trode line 440, a data line 510, and a first scanning line 520
and a second scanning line 530 parallel to the first scanning
line 520. The first scanning line 520 and the second scanning
line 530 intersect with the data line 510.

[0038] The pixel cell 421 includes a first pixel electrode
540, a second pixel electrode 550, a first transistor 560, a
second transistor 570, a third transistor 580, and a control
circuit 590. Both of the first transistor 560 and the second
transistor 570 include one control end, one input end, and one
output end.

[0039] The first scanning line 520 connects to the control
ends of the first transistor 560 and the second transistor 570 to
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provide scanning signals. The data line 510 connects to the
input ends of the first transistor 560 and the second transistor
570. The first pixel electrode 540 connects to the output end of
the first transistor 560. In addition, the first pixel electrode
540 connects to a first storage capacitor (Cst_1) and a first
liquid crystal capacitor (Clc_1) connected in parallel. The
pixel electrode 550 connects to the output end of the second
transistor 570. In addition, the second pixel electrode 550
connects to the second storage capacitor (Cst_2) and the
second liquid crystal capacitor (Cle_2) connected in parallel.
The first liquid crystal capacitor (Clc_1) is the equivalent
capacitance formed by the liquid crystal between the first
pixel electrode 540 and the common electrode 430 of the first
substrate 410. The second liquid crystal capacitor (Clc_2) is
the equivalent capacitance formed by the liquid crystal
between the second pixel electrode 550 and the common
electrode 430 of the first substrate 410. The first storage
capacitor (Cst_1) is formed by the first pixel electrode 540
and the common electrode line 440 of the TFT array substrate
420. The second storage capacitor (Cst_2) is formed by the
second pixel electrode 550 and the common electrode line
440 of the TFT array substrate 420.

[0040] The third transistor 580 includes one control end,
one first end, and one second end. The second scanning line
530 connects to the control end of the third transistor 580 to
provide the scanning signals. The first end of the third tran-
sistor 580 connects to the second pixel electrode 550. The
second end of the third transistor 580 connects to the control
circuit 590.

[0041] FIG. 6 is a schematic view of the control circuit of
FIG. 5. The control circuit 590 includes a first capacitor (Cs1)
and a second capacitor (Cs2). The structure of the first capaci-
tor (Cs1) is similar to that of the second capacitor (Cs2). The
first capacitor (Cs1), also the second capacitor (Cs2), include
a first metallic layer (M1), an insulation layer (SiNx), a semi-
conductor layer (AS), and a second metallic layer (M2)
arranged in turn. The second metallic layer (M2) of the first
capacitor (Cs1) and the first metallic layer (M1) of the second
capacitor (Cs2) connect to the second end of the third tran-
sistor 580. The first metallic layer (M1) of the first capacitor
(Csl) and the second metallic layer (M2) of the second
capacitor (Cs2) connect to the common electrode line 440 of
the TFT array substrate 420. The first metallic layer (M1) and
the second metallic layer (M2) correspond to the gate metallic
layer and the source metallic layer of the array substrate. That
is, the metallic gate of the TFT is formed by sputtering the
gate metallic layer on the array substrate, and then the first
metallic layer (M1) is formed by etching the gate metallic
layer. The metallic source of the TFT is formed by sputtering
the source metallic layer on the array substrate, and then the
second metallic layer (M2) is formed by etching the source
metallic layer. The insulation layer (SiNx) corresponds to the
gate insulation layer of the array substrate. The semiconduc-
tor layer (AS) corresponds to the TFT semiconductor layer of
the array substrate. That is, the TFT semiconductor layer is
formed on the array substrate by applying the lithographic
process. In addition, the semiconductor layer (AS) of the
capacitor is also formed by the lithographic process.

[0042] When the positive polarity and the negative polarity
are inversed, the control circuit 590 operates on the second
pixel electrode 550 when the third transistor 580 is turn on so
as to change the voltage of the second pixel electrode 550. In
addition, the effective capacitance of the control circuit 590
remain the same when the positive polarity or the negative
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polarity is inversed such that ratio of the voltage difference
between the second pixel electrode 550 and the common
electrode line 440 to the voltage difference between the first
pixel electrode 540 and the common electrode line 440 is the
same with the ratio of the voltage difference between the
second pixel electrode 550 and the common electrode line
440 to the voltage difference between the first pixel electrode
540 and the common electrode line 440.

[0043] Referring to FIG. 5, the first transistor 560, the sec-
ond transistor 570, and the third transistor 580 are respec-
tively a first TFT, a second TFT, and a third TFT. The control
end, input end, and output end of the first transistor 560
respectively corresponds to a gate, a source and a drain of the
first TFT. The control end, the inputend, and the output end of
the second transistor 570 are respectively corresponds to the
gate, the source, and the drain of the second TFT. The control
end, the input end, and the output end of the third transistor
580 are respectively corresponds to the gate, the source, and
the drain of the third TFT.

[0044] The TFT-LCD is driven in a row-by-row manner.
When the n-th row is scanned, the signals (Vign) of the first
scanning line 520 is at the high level, and the signals (Vgn+1)
of the second scanning line 530 is at the low level. The first
transistor 560 and the second transistor 570 are turn on, and
the third transistor 580 is turn off. The data line 510 charges to
the first storage capacitor (Cst_1) and the first liquid crystal
capacitor (Cle_1) that are connected in parallel, and the data
line 510 charges to the second storage capacitor (Cst_2) and
the second liquid crystal capacitor (Clc_2) connected in par-
allel such that the voltage of the first pixel electrode 540 and
the second pixel electrode 550 are the same. When the (n+1)-
th row is scanned, the signals (Vgn+1) of the second scanning
line 530 is at the high level, and the signals (Vgn) of the first
scanning line 520 1s at the high level. At this moment, the first
transistor 560 and the second transistor 570 are turn off, and
the third transistor 580 is turn on. As the voltage of the second
pixel electrode 550 is different from that of the common
electrode line 440, the second pixel electrode 550 discharges
the common electrode line 440 via the first capacitor (Cs1)
and the second capacitor (Cs2). As such, the voltage of the
second pixel electrode 550 is changed. When the third tran-
sistor 580 is turn on, when the positive polarity is inversed, the
voltage of the second pixel electrode 550 is larger than that of
the common electrode line 440. The first capacitor (Cs1) is in
the positive life cycle, and the second capacitor (Cs2)is in the
negative life cycle. The capacitance of the first capacitor
(Csl) is larger than the capacitance of the second capacitor
(Cs2). The voltage of the second pixel electrode 550 is
decreased via the first capacitor (Cs1) and the second capaci-
tor (Cs2). When the negative polarity is inversed, the voltage
of the second pixel electrode 550 is smaller than that of the
common electrode line 440. The first capacitor (Cs1) is in the
negative half cycle, and the second capacitor (Cs2) is in the
positive half cycle. The capacitance of the first capacitor
(Cs1) is smaller than the capacitance of the second capacitor
(Cs2). The voltage of the second pixel electrode 550 is
increased via the first capacitor (Cs1) and the second capaci-
tor (Cs2). As the structure and capacitance of the first capaci-
tor (Cs1) and the second capacitor (Cs2) are the same, the sum
of the capacitance of the first capacitor (Cs1) and the second
capacitor (Cs2) remains the same when the positive polarity
and the negative polarity are inversed. That is, the effective
capacitance of the control circuit 590 when the positive polar-
ity is inversed is equal to the effective capacitance of the
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control circuit 590 when the negative polarity is inversed. As
such, the ratio of the voltage difference between the second
pixel electrode 550 and the common electrode line 440 to the
voltage difference between the first pixel electrode 540 and
the common electrode line 440 when the positive polarity is
inversed, is the same with the ratio of the voltage difference
between the second pixel electrode 550 and the common
electrode line 440 to the voltage difference between the first
pixel electrode 540 and the common electrode line 440 when
the negative polarity is inversed.

[0045] When the (n+2)-th row is scanned, the signals
(Vgn+1) of the second scanning line 530 is at the low level.
The third transistor 580 is turn off. The second pixel electrode
550 stops charging the common electrode line 440 via the first
capacitor (Csl) and the second capacitor (Cs2). The voltage
ofthe second pixel electrode 550 remains until the next frame.
At this moment, the corresponding second scanning line 530
of the pixel cell 421 is the same with the corresponding first
scanning line of the next pixel cell.

[0046] Itis to be noted that the common electrode line 440
of the TFT array substrate 420 has not to be connected with
the common electrode 430 of the first substrate 410. In one
embodiment, the voltage can be supplied by two different
power sources, but the two voltage are the same. Preferably,
the voltage supplied to the common electrode 430 and the
common electrode line 440 is larger than 5V and smaller than
7V, and the voltage supplied to the first scanning line 520 and
the second scanning line 530 is larger than 20V and smaller
than 30V.

[0047] Inoneembodiment, the first transistor 560, the sec-
ond transistor 570, and the third transistor 580 are TFTs. In
other embodiments, the first transistor 560, the second tran-
sistor 570, and the third transistor 580 are triode, Darlington
transistors, or other transistors. The control end, the input end,
and the output end of the first transistor 560 respectively
corresponds to the base, the collector, and the emitter of the
first Darlington transistor or triode. The control end, the input
end, and the output end of the second transistor 570 respec-
tively corresponds to the base, the collector, and the emitter of
the second Darlington transistor or triode. The control end,
the input end, and the output end of the third transistor 580
respectively corresponds to the base, the collector, and the
emitter of the third Darlington transistor or triode.

[0048] In one embodiment, the control circuit 590 includes
the first capacitor (Cs1) and the corresponds. In other embodi-
ments, the control circuit 590 includes two or a plurality of
capacitors with the same structure, connection, capacitance
with the first capacitors (Cs1) and second capacitors (Cs2) so
as to ensure that the effective capacitance of the control circuit
590 remains the same when the positive polarity or the nega-
tive polarity is inversed.

[0049] FIG. 5 is an equivalent circuit of the pixel electrode
of FIG. 4. The pixel electrode includes the first pixel electrode
540, the second pixel electrode 550, the first transistor 560,
the second transistor 570, the third transistor 580, and the
control circuit $90. Both of the first transistor 560 and the
second transistor 570 include the control end, the input end,
and the output end.

[0050] In view of the above, by adding one control circuit,
the voltage ratios of the first pixel electrode and the second
pixel electrode remain the same such that the color shift effect
in wide viewing angle is enhanced and the image sticking is
eliminated.
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[0051] Ttis believed that the present embodiments and their
advantages will be understood from the foregoing descrip-
tion, and it will be apparent that various changes may be made
thereto without departing from the spirit and scope of the
invention or sacrificing all of its material advantages, the
examples hereinbefore described merely being preferred or
exemplary embodiments of the invention.

What is claimed is:

1. An array substrate, comprising:

a plurality of pixel cells, at least one common electrode
line, at least one data line, at least one first scanning line
and second scanning line parallel to the first scanning
line, and the first scanning line and the second scanning
line intersect with the data line;

the corresponding second scanning line of a current pixel
cell is the same with the corresponding first scanning
line of a next pixel cell;

the pixel cell comprises a first pixel electrode, a second
pixel electrode, a first transistor, a second transistor, a
third transistor, and a control circuit, both of the first
transistor and the second transistor comprise a control
end, an input end, and an output end, the first scanning
line connects to the control ends of the first transistor and
the second transistor to provide scanning signals, the
data line connects to the input ends of the first transistor
and the second transistor, the first pixel electrode con-
nects to the output end of the first transistor, the second
pixel electrode connects to the output end of the second
transistor, the third transistor comprises one control end,
a first end, and a second end, the second scanning line
connects to the control end of the third transistor to
provide the scanning signals to the third transistor, and
the second pixel electrode connects to the first end of the
third transistor;

the control circuit comprises a first capacitor and a second
capacitor, the structure of the first capacitor is the same
with the structure of the second capacitor, both of the
first capacitor and the second capacitor comprises a first
metallic layer, an insulation layer, a semiconductor
layer, and a second metallic layer arranged in turn, the
second metallic layer of the first capacitor and the first
metallic layer of the second capacitor connect to the
second end of the third transistor, and the first metallic
layer of the first capacitor and the second metallic layer
of the second capacitor connect to the common electrode
line; and
when a positive polarity is inversed and when the second

scanning line inputs the scanning signals to turn on
the third transistor, a voltage of the second pixel elec-
trode is decreased by the first capacitor and the second
capacitor, when a negative polarity is inversed and
when the second scanning line inputs the scanning
signals to turn on the third transistor, the voltage of the
second pixel electrode 1s increased via the first second
capacitor and the second capacitor, a capacitance of
the first capacitor when the positive polarity is
inversed is larger than the capacitance of the first
capacitor when the negative polarity is inversed, and
the capacitance of the second capacitor when the posi-
tive polarity is inversed is smaller than the capacitance
of the second capacitor when the negative polarity is
inversed such that the a sum of the capacitance of the
first capacitor and the second capacitor when the posi-
tive polarity is inversed is equal to the sum of the
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capacitance of the first capacitor and the second
capacitor when the negative polarity is inversed, as
such a value of effective capacitance of the control
circuit when the negative polarity is inversed is equal
to the value of effective capacitance of the control
circuit when the positive polarity is inversed.

2. The array substrate as claimed in claim 1, wherein the
first transistor, the second transistor, and the third transistor
are respectively a first thin film transistor (TFT), a second
TFT, and a third TFT, the control end, input end, and output
end of the first transistor respectively corresponds to a gate, a
source and a drain of the first TFT, the control end, the input
end, and the output end of the second transistor are respec-
tively corresponds to the gate, the source, and the drain ofthe
second TFT, and the control end, the input end, and the output
end of the third transistor are respectively corresponds to the
gate, the source, and the drain of the third TFT.

3. The array substrate as claimed in claim 1, wherein the
first transistor, the second transistor, and the third transistor
are respectively a first Darlington transistor or a first triode, a
second Darlington transistor or a second triode, and a third
Darlington transistor or a third triode, the control end, the
input end, and the output end of the first transistor respec-
tively corresponds to a base, a collector, and an emitter of the
first Darlington transistor or the first triode, the control end,
the input end, and the output end of the second transistor
respectively corresponds to the base, the collector, and the
emitter of the second Darlington transistor or the second
triode, and the control end, the input end, and the output end
ofthe third transistor respectively corresponds to the base, the
collector, and the emitter of the third Darlington transistor or
the third triode.

4. An array substrate, comprising:

a plurality of pixel cells, at least one common electrode
line, at least one data line, at least one first scanning line
and second scanning line parallel to the first scanning
line, and the first scanning line and the second scanning
line intersect with the data line;

the pixel cell comprises a first pixel electrode, a second
pixel electrode, a first transistor, a second transistor, a
third transistor, and a control circuit, both of the first
transistor and the second transistor comprise a control
end, an input end, and an output end, the first scanning
line connects to the control ends of the first transistor and
the second transistor to provide scanning signals, the
data line connects to the input ends of the first transistor
and the second transistor, the first pixel electrode con-
nects to the output end of the first transistor, the second
pixel electrode connects to the output end of the second
transistor, the third transistor comprises one control end,
a first end, and a second end, the second scanning line
connects to the control end of the third transistor to
provide the scanning signals to the third transistor, the
second pixel electrode connects to the first end of the
third transistor, and the control circuit connects to the
second end of the third transistor; and
wherein when the positive polarity and the negative

polarity are reversed, the control circuit operates on
the second pixel electrode when the third transistor is
turn on so as to change a voltage of the second positive
half cycle, and a value of effective capacitance of the
control circuit when the positive polarity isinversed is
equal to the value of effective capacitance of the con-
trol circuit when the negative polarity is inversed such
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that a ratio of the voltage difference between the sec-
ond pixel electrode and the common electrode line to
the voltage difference between the first pixel electrode
and the common electrode line when the positive
polarity is inversed is the same with the ratio of the
voltage difference between the second pixel electrode
and the common electrode line to the voltage differ-
ence betweer the first pixel electrode and the common
electrode line when the negative polarity is inversed.

5. The array substrate as claimed in claim 4, wherein the
control circuit comprises a first capacitor and a second
capacitor, the structure of the first capacitor is the same with
the structure of the second capacitor, both of the first capacitor
and the second capacitor comprises a first metallic layer, an
insulation layer, a semiconductor layer, and a second metallic
layer arranged in turn, the second metallic layer of the first
capacitor and the first metallic layer of the second capacitor
connect to the second end of the third transistor, and the first
metallic layer of the first capacitor and the second metallic
layer of the second capacitor connect to the common elec-
trode line; and

when a positive polarity is inversed and when the second

scanning line inputs the scanning signals to turn on the
third transistor, a voltage of the second pixel electrode is
decreased by the first capacitor and the second capacitor,
when a negative polarity is inversed and when the sec-
ond scanning line inputs the scanning signals to turn on
the third transistor, the voltage of the second pixel elec-
trode is increased via the first second capacitor and the
second capacitor, a capacitance of the first capacitor
when the positive polarity is inversed is larger than the
capacitance of the first capacitor when the negative
polarity is inversed, and the capacitance of the second
capacitor when the positive polarity is inversed is
smaller than the capacitance of the second capacitor
when the negative polarity is inversed such that the a sum
of the capacitance of the first capacitor and the second
capacitor when the positive polarity is inversed is equal
to the sum of the capacitance of the first capacitor and the
second capacitor when the negative polarity is inversed,
as such a value of effective capacitance of the control
circuit when the negative polarity is inversed is equal to
the value of effective capacitance of the control circuit
when the positive polarity is inversed.

6. The array substrate as claimed in claim 4, wherein the
first transistor, the second transistor, and the third transistor
are respectively a first TFT, a second TFT, and a third TFT, the
control end, input end, and output end of the first transistor
respectively corresponds to a gate, a source and a drain of the
first TFT, the control end, the input end, and the output end of
the second transistor are respectively corresponds to the gate,
the source, and the drain of the second TFT, and the control
end, the input end, and the output end of the third transistor
are respectively corresponds to the gate, the source, and the
drain of the third TFT.

7. The array substrate as claimed in claim 4, wherein the
first transistor, the second transistor, and the third transistor
are respectively a first Darlington transistor or a first triode,
second Darlington transistor or a second triode, a third Dar-
lington transistor or a third triode, the control end, the input
end, and the output end of the first transistor respectively
corresponds to the base, the collector, and the emitter of the
first Darlington transistor or the first triode, the control end,
the input end, and the output end of the second transistor
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respectively corresponds to the base, the collector, and the
emitter of the second Darlington transistor or the second
triode, and the control end, the input end, and the output end
ofthe third transistor respectively corresponds to the base, the
collector, and the emitter of the third Darlington transistor or
the third triode.

8. The array substrate as claimed in claim 4, wherein the
corresponding second scanning line of a current pixel cell is
the same with the corresponding first scanning line of a next
pixel cell.

9. A liquid crystal display comprising a first substrate, a
second substrate opposite to the first substrate, and a liquid
crystal layer between the first substrate and the second sub-
strate, characterized in that the second substrate comprising:

a plurality of pixel cells, at least one common electrode
line, at least one data line, at least one first scanning line
and second scanning line parallel to the first scanning
line, and the first scanning line and the second scanning
line intersect with the data line;

the pixel cell comprises a first pixel electrode, a second
pixel electrode, a first transistor, a second transistor, a
third transistor, and a control circuit, both of the first
transistor and the second transistor comprise a control
end, an input end, and an output end, the first scanning
line connects to the control ends of the first transistor and
the second transistor to provide scanning signals, the
data line connects to the input ends of the first transistor
and the second transistor, the first pixel electrode con-
nects to the output end of the first transistor, the second
pixel electrode connects to the output end of the second
transistor, the third transistor comprises one control end,
a first end, and a second end, the second scanning line
connects to the control end of the third transistor to
provide the scanning signals to the third transistor, the
second pixel electrode connects to the first end of the
third transistor, and the control circuit connects to the
second end of the third transistor; and

wherein when the positive polarity and the negative
polarity are reversed, the control circuit operates on
the second pixel electrode when the third transistor is
turn on so as to change a voltage of the second positive
half cycle, and a value of effective capacitance of the
control circuit when the positive polarity is inversed is
equal to the value of effective capacitance of the con-
trol circuit when the negative polarity is inversed such
that a ratio of the voltage difference between the sec-
ond pixel electrode and the common electrode line to
the voltage difference between the first pixel electrode
and the common electrode line when the positive
polarity is inversed is the same with the ratio of the
voltage difference between the second pixel electrode
and the common electrode line to the voltage differ-
ence between the first pixel electrode and the common
electrode line when the negative polarity is inversed.

10. The liquid crystal display as claimed in claim 9,
wherein the control circuit comprises a first capacitor and a
second capacitor, the structure of the first capacitor is the
same with the structure of the second capacitor, both of the
first capacitor and the second capacitor comprises a first
metallic layer, an insulation layer, a semiconductor layer, and
a second metallic layer arranged in turn, the second metallic
layer of the first capacitor and the first metallic layer of the
second capacitor connect to the second end of the third tran-
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sistor, and the first metallic layer of the first capacitor and the
second metallic layer of the second capacitor connect to the
common electrode line; and
when a positive polarity is inversed and when the second
scanning line inputs the scanning signals to turn on the
third transistor, a voltage of the second pixel electrode is
decreased by the first capacitor and the second capacitor,
when a negative polarity is inversed and when the sec-
ond scanning line inputs the scanning signals to turn on
the third transistor, the voltage of the second pixel elec-
trode is increased via the first second capacitor and the
second capacitor, a capacitance of the first capacitor
when the positive polarity is inversed is larger than the
capacitance of the first capacitor when the negative
polarity is inversed, and the capacitance of the second
capacitor when the positive polarity is inversed is
smaller than the capacitance of the second capacitor
when the negative polarity is inversed such that the a sum
of the capacitance of the first capacitor and the second
capacitor when the positive polarity is inversed is equal
to the sum of the capacitance of the first capacitor and the
second capacitor when the negative polarity is inversed,
as such a value of effective capacitance of the control
circuit when the negative polarity is inversed is equal to
the value of effective capacitance of the control circuit
when the positive polarity is inversed.
11. The liquid crystal display as claimed in claim 9,
wherein the first transistor, the second transistor, and the third
transistor are respectively a first TFT, a second TFT, and a
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third TFT, the control end, input end, and output end of the
first transistor respectively corresponds to a gate, a source and
a drain of the first TFT, the control end, the input end, and the
output end of the second transistor are respectively corre-
sponds to the gate, the source, and the drain of the second
TFT, and the control end, the input end, and the output end of
the third transistor are respectively corresponds to the gate,
the source, and the drain of the third TFT.

12. The liquid crystal display as claimed in claim 9,
wherein the first transistor, the second transistor, and the third
transistor are respectively a first Darlington transistor or a first
triode, second Darlington transistor or a second triode, a third
Darlington transistor or a third triode, the control end, the
input end, and the output end of the first transistor respec-
tively corresponds to the base, the collector, and the emitter of
the first Darlington transistor or the first triode, the control
end, the input end, and the output end of the second transistor
respectively corresponds to the base, the collector, and the
emitter of the second Darlington transistor or the second
triode, and the control end, the input end, and the output end
ofthe third transistor respectively corresponds to the base, the
collector, and the emitter of the third Darlington transistor or
the third triode.

13. The liquid crystal display as claimed in claim 9,
wherein the corresponding second scanning line of a current
pixel cell is the same with the corresponding first scanning
line of a next pixel cell.
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