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7) ABSTRACT

An array substrate is provided, The array substrate comprises
a substrate, a common electrode, an insulating layer, a pixel
transparent electrode, and a sharing capacitor transparent
electrode, wherein a separating area is disposed between the
pixel transparent electrode and the sharing capacitor trans-
parent electrode; the common electrode extends to the sepa-
rating area, and is exposed on the surface of the separating
area by at least one groove which is on the insulating layer.
Thereby a defectiveness of a product due to an ITO (indium
tin oxide) remaining on the surface of the array substrate can
easily detected.
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According to a scanning signal on the main scan
line, inputting a detecting signal into the main
pixel transparent electrode through the data line | S601
and the first transistor, and inputting a detecting
signal into the sub pixel transparent electrode
through the data line and the second transistor

l

According to a scanning signal on the sub scan

line, inputting a detecting signal into the sharing }~ 5602

capacitor transparent electrode through the sub
pixel transparent electrode

l

Inputting a common signal into the common 9603
electrode through the common line -

l

When a pixel corresponding to the pixel transparent
electrode is shown as a dark spot, determining the | - §6(4
pixel transparent electrode to be abnormal; when

the pixel corresponding to the pixel transparent
electrode is shown as a bright spot, determining the
pixel transparent electrode to be normal

Fig. 6
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ARRAY SUBSTRATE, LIQUID CRYSTAL
DISPLAY PANEL, AND DETECTING
METHOD OF LIQUID CRYSTAL DISPLAY
PANEL

FIELD OF THE INVENTION

[0001] The present invention relates to a technological field
of liquid crystal displays, and more particularly to an array
substrate, a liquid crystal display panel, and a detecting
method of the liquid crystal display panel.

BACKGROUND OF THE INVENTION

[0002] With the technological development of the society,
liquid crystal display devices are becoming increasingly
important main stream display devices. For improving a chro-
matic aberration phenomenon when a liquid crystal display
device of a vertically aligned mode is seen from a large
viewing angle, electric charge share is adopted in the design
of the pixels, namely a pixel is divided into two areas, which
are a main pixel area and a sub pixel area.

[0003] Refer to FIG. 1, which is a schematic view of a
circuit of a conventional liquid crystal display panel. The
liquid crystal display panel 10 comprises a data line 11, a
main scan line 12, a sub scan line 13, a common line 16, a
main pixel area 14, and a sub pixel area 15, wherein the main
pixel area 14 is provided with a main liquid crystal capacitor
141, a main storage capacitor 142, and a first transistor 143;
and the sub pixel area 15 is provided with a sub liquid crystal
capacitor 151, a sub storage capacitor 152, an electric charge
sharing capacitor 153, a second transistor 154, and a third
transistor 155.

[0004] The following is a normal displaying condition of
the liquid crystal display panel 10. A high level is inputted
into the main scan line 12, and the first transistor 143 and the
second transistor 154 are switched on; a low level is inputted
into the sub scan line 13, and the third transistor 155 is
switched off; and thereby the main liquid crystal capacitor
141, the main storage capacitor 142, the sub liquid crystal
capacitor 151, and the sub storage capacitor 152 are charged
to the same electric potential. Next, alow level is inputted into
the main scan line 12, the first transistor 143 and the second
transistor 154 are switched off; a high level is inputted into the
sub scan line 13, and the third transistor 155 is switched on;
and thereby the electric potential of the sub storage capacitor
152 and the sub liquid crystal capacitor 151 is lowered by the
electric charge sharing capacitor 153, so that the electric
potential of the sub liquid crystal capacitor 151 and the sub
storage capacitor 152 is lower than the electric potential of the
main liquid crystal capacitor 141 and the main storage capaci-
tor 142. Therefore, the twisting distribution of the liquid
crystal molecules is different in the main pixel area 14 and the
sub pixel area 15, so that the main pixel area 14 and the sub
pixel area 15 have different displaying brightness under the
same signal, and thereby a large viewing angle of the liquid
crystal display panel 10 is accomplished.

[0005] Refer to FIGS. 2A and 2B, wherein FIG. 2A is a
structural schematic view of an array substrate of the conven-
tional liquid crystal display panel, and FIG. 2B is a cross
section view of a cross section line A-A' of FIG. 2A. The
electric charge sharing capacitor 153 is constructed by a
sharing capacitor transparent electrode 21, an insulating layer
22, and a common electrode 23. The liquid crystal capacitors
(the main liquid crystal capacitor 141 and the sub liquid
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crystal capacitor 151) are constructed by a pixel transparent
electrode 24 and another transparent electrode of a cell
assembling substrate. When manufacturing the array sub-
strate, it is possible that a material of the transparent electrode
(for example, ITO, indium tin oxide) may remain on the
surface. If the remaining ITO is between the sharing capacitor
transparent electrode 21 and the pixel transparent electrode
24, it is possible that when charging the liquid crystal capaci-
tors, the electric charge sharing capacitor 153 is also charged,
so that the pixel structure with an electric charge distribution
fails.

[0006] When using a conventional technology, there is no
way to detect the above-mentioned defectiveness in a liquid
crystal display panel.

[0007] Hence, it is necessary to provide an array substrate,
a liquid crystal display panel, and a detecting method of the
liquid crystaldisplay panel which solves the problem existing
in the conventional technology.

SUMMARY OF THE INVENTION

[0008] The object of the present invention is to provide a
detecting method which can solve the technical problem that
the ITO remaining on the surface of'the array substrate cannot
be detected in the conventional array substrate, liquid crystal
display panel, and detecting method of the liquid crystal
display panel.

[0009] For solving the above-mentioned technical prob-
lems, the present invention provides an array substrate, which
comprises:

[0010] a substrate;

[0011] at leat one common electrode disposed on the
substrate, which is used to provide a common signal;

[0012] aninsulating layer disposed on the common elec-
trode, which is used to separate the common electrode
from at leat one sharing capacitor transparent electrode;

[0013] atleat one pixel transparent electrode disposed on
theinsulating layer, which is used to form aliquid crystal
capacitor; and

[0014] the sharing capacitor transparent electrode dis-
posed on the insulating layer, which is used to form an
electric charge sharing capacitor with the common elec-
trode;

[0015] wherein a separating area is disposed between the
pixel transparent electrode and the sharing capacitor
transparent electrode; the common electrode extends to
the separating area, and is exposed on the surface of the
separating area by at least one groove which is on the
insulating layer.

[0016] In the array substrate of the present invention, a
length of the at least one groove is approximately equal to the
length of the separating area.

[0017] In the array substrate of the present invention, the
insulating layer is provided with a plurality of grooves which
are used to expose the common electrode.

[0018] In the array substrate of the present invention, the
array substrate further comprises a data line, a main scan line,
a sub scan line, a first transistor, a second transistor, and a
third transistor; the pixel transparent electrode comprises a
main pixel transparent electrode and a sub pixel transparent
electrode.

[0019] In the array substrate of the present invention, the
data line is respectively connected with a source electrode of
the first transistor and a source electrode of the second tran-
sistor; the main pixel transparent electrode is respectively
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connected with a drain electrode of the first transistor and a
drain electrode of the second transistor; the sub pixel trans-
parent electrode is respectively connected with the drain elec-
trode of the first transistor and the drain electrode of the
second transistor; the main scan line is respectively connected
with a gate electrode of the first transistor and a gate electrode
of the second transistor; the sub scan line is connected with a
gate electrode of the third transistor; the source of the third
transistor is connected with the sub pixel transparent elec-
trode; and the drain of the third transistor is connected with
the sharing capacitor transparent electrode.

[0020] In the array substrate of the present invention, if a
pixel corresponding to the pixel transparent electrode is a
dark spot, the sharing capacitor transparent electrode is con-
nected with the common electrode in the separating area,
and/or the pixel transparent electrode is connected with the
common electrode in the separating area.

[0021] Thepresent invention further provides a liquid crys-
tal display panel, which comprises an array substrate, a cell
assembling substrate, and a liquid crystal layer disposed
between the array substrate and the cell assembling substrate,
wherein the array substrate comprises:

[0022] a substrate;

[0023] at leat one common electrode disposed on the
substrate, which is used to provide a common signal;

[0024] aninsulating layer disposed on the common elec-
trode, which is used to separate the common electrode
from at leat one sharing capacitor transparent electrode;

[0025] atleat one pixel transparent electrode disposed on
the insulating layer, whichis used to form a liquid crystal
capacitor; and

[0026] the sharing capacitor transparent electrode dis-
posed on the insulating layer, which is used to form an
electric charge sharing capacitor with the common elec-
trode;

[0027] wherein a separating area is disposed between the
pixel transparent electrode and the sharing capacitor
transparent electrode; the common electrode extends to
the separating area, and is exposed on the surface of the
separating area by at least one groove which is on the
insulating layer.

[0028] In the liquid crystal display panel of the present
invention, a length of the at least one groove is approximately
equal to the length of the separating area.

[0029] 1In the liquid crystal display panel of the present
invention, the insulating layer is provided with a plurality of
grooves which are used to expose the common electrode.
[0030] In the liquid crystal display panel of the present
invention, the array substrate further comprises a data line, a
main scan line, a sub scan line, a first transistor, a second
transistor, and a third transistor; the pixel transparent elec-
trode comprises a main pixel transparent electrode and a sub
pixel transparent electrode.

[0031] In the liquid crystal display panel of the present
invention, the data line is respectively connected with a
source electrode of the first transistor and a source electrode
of the second transistor; the main pixel transparent electrode
is respectively connected with a drain electrode of the first
transistor and a drain electrode of the second transistor; the
sub pixel transparent electrode is respectively connected with
the drain electrode of the first transistor and the drain elec-
trode of the second transistor; the main scan line is respec-
tively connected with a gate electrode of the first transistor
and a gate electrode of the second transistor; the sub scan line
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is connected with a gate electrode of the third transistor; the
source of the third transistor is connected with the sub pixel
transparent electrode; and the drain of the third transistor is
connected with the sharing capacitor transparent electrode.
[0032] In the liquid crystal display panel of the present
invention, if a pixel corresponding to the pixel transparent
electrode is a dark spot, the sharing capacitor transparent
electrode is connected with the common electrode in the
separating area, and/or the pixel transparent electrode is con-
nected with the common electrode in the separating area.
[0033] The present invention further provides a detecting
method of a liquid crystal display panel, wherein the liquid
crystal display panel comprises an array substrate, a cell
assembling substrate, and a liquid crystal layer disposed
between the array substrate and the cell assembling substrate,
wherein the array substrate comprises:

[0034] a substrate;

[0035] at leat one common electrode disposed on the

substrate, which is used to provide a common signal;

[0036] aninsulating layer disposed on the common elec-
trode, which is used to separate the common electrode
from at leat one sharing capacitor transparent electrode;

[0037] atleat one pixel transparent electrode disposed on
theinsulating layer, which is used to form aliquid crystal
capacitor; and

[0038] the sharing capacitor transparent electrode dis-
posed on the insulating layer, which is used to form an
electric charge sharing capacitor with the common elec-
trode;

[0039] wherein a separating area is disposed between the
pixel transparent electrode and the sharing capacitor
transparent electrode; the common electrode extends to
the separating area, and is exposed on the surface of the
separating area by at least one groove which is on the
insulating layer;

[0040] wherein the detecting method of the liquid crystal
display panel comprises;

[0041] according to a scanning signal on the main scan
line, inputting a detecting signal into the main pixel
transparent electrode through the data line and the first
transistor, and inputting a detecting signal into the sub
pixel transparent electrode through the data line and the
second transistor;

[0042] according to a scanning signal on the sub scan
line, inputting a detecting signal into the sharing capaci-
tor transparent electrode through the sub pixel transpar-
ent electrode;

[0043] inputting a common signal into the common elec-
trode through the common line; and

[0044] when a pixel corresponding to the pixel transpar-
ent electrode is shown as a dark spot, determining the
pixel transparent electrode to be abnormal; if the pixel
corresponding to the pixel transparent electrode is
shown as a bright spot, determining the pixel transparent
electrode to be normal.

[0045] Inthe detecting method of the liquid crystal display
panel of the present invention, if a pixel corresponding to the
pixel transparent electrode is a dark spot, the sharing capaci-
tor transparent electrode is connected with the common elec-
trode in the separating area, and/or the pixel transparent elec-
trode is connected with the common electrode in the
separating area.
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[0046] Inthe detecting method of the liquid crystal display
panel of the present invention, a length of the at least one
groove is approximately equal to the length of the separating
area.

[0047] Inthe detecting method of the liquid crystal display
panel of the present invention, the insulating layer is provided
with a plurality of grooves which are used to expose the
common electrode.

[0048] Inthe detecting method of the liquid crystal display
panel of the present invention, the array substrate further
comprises a data line, a main scan line, a sub scan line, a first
transistor, a second transistor, and a third transistor; the pixel
transparent electrode comprises a main pixel transparent
electrode and a sub pixel transparent electrode.

[0049] Inthe detecting method of the liquid crystal display
panel of the present invention, the data line is respectively
connected with a source electrode of the first transistor and a
source electrode of the second transistor; the main pixel trans-
parent electrode is respectively connected with a drain elec-
trode of the first transistor and a drain electrode of the second
transistor; the sub pixel transparent electrode is respectively
connected with the drain electrode of the first transistor and
the drain electrode of the second transistor; the main scan line
is respectively connected with a gate electrode of the first
transistor and a gate electrode of the second transistor; the sub
scan line is connected with a gate electrode of the third tran-
sistor; the source of the third transistor is connected with the
sub pixel transparent electrode; and the drain of the third
transistor is connected with the sharing capacitor transparent
electrode.

[0050] Compared with a conventional array substrate, lig-
uid crystal display panel, and detecting method of a liquid
crystal display panel, in the array substrate, the liquid crystal
display panel, and the detecting method of the liquid crystal
display panel according to the present invention, by being
providing with a common electrode which is exposed in the
separating area, the defectiveness of the products due to the
ITO remaining on the surface of the array substrate can be
easily detected. This solves a technical problem that the ITO
remaining on the surface of the array substrate cannot be
detected in the conventional array substrate, liquid crystal
display panel, and detecting method of the liquid crystal
display panel.

[0051] The above-mention contents of the present inven-
tion can be best understood by referring to the following
detailed description of the preferred embodiments and the
accompanying drawings.

DESCRIPTION OF THE DRAWINGS

[0052] FIG.1is a schematic view of a circuit of a conven-
tional liquid crystal display panel;

[0053] FIG. 2A is a structural schematic view of an array
substrate of the conventional liquid crystal display panel,
[0054] FIG. 2B isacross section view ofa cross section line
A-A' of FIG. 24,

[0055] FIG. 3A is a structural schematic view of an array
substrate of a liquid crystal display panel according to a first
preferred embodiment of the present invention;

[0056] FIG.3Bisacrosssectionview ofa cross section line
B-B' of FIG. 3A;

[0057] FIG. 4 is a structural schematic view of the array
substrate of the liquid crystal display panel according to the
present invention when in a defective condition;
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[0058] FIG. 5A is a structural schematic view of an array
substrate of a liquid crystal display panel according to a
second preferred embodiment of the present invention;
[0059] FIG. 5B is a cross section view of a cross section line
C-C' of FIG. 5A; and

[0060] FIG. 6 is a flow chart of a detecting method of the
liquid crystal display panel according to a preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0061] The foregoing objects, features, and advantages
adopted by the present invention can be best understood by
referring to the following detailed description of the preferred
embodiments and the accompanying drawings. Furthermore,
the directional terms described in the present invention, such
as upper, lower, front, rear, left, right, inner, outer, side, etc.,
are only directions with reference to the accompanying draw-
ings, so that the used directional terms are used to describe
and understand the present invention, but the present inven-
tion is not limited thereto. In the drawings, units with similar
structures use the same numerals.

[0062] Refer to FIGS. 3A and 3B, wherein FIG. 3A is a
structural schematic view of an array substrate of a liquid
crystal display panel according to a first preferred embodi-
ment of the present invention; and FIG. 3B is a cross section
view of across section line B-B' of FIG. 3A. Theliquid crystal
display panel according to the preferred embodiment of the
present invention comprises an array substrate 30, a cell
assembling substrate (not shown), and a liquid crystal layer
disposed between the array substrate 30 and the cell assem-
bling substrate (not shown). The array substrate 30 comprises
asubstrate 31, acommon electrode 32, an insulating layer 33,
apixel transparent electrode 34, and a sharing capacitor trans-
parent electrode 35. The common electrode 32 is disposed on
the substrate 31, which is used to provide a common signal;
the insulating layer 33 is disposed on the common electrode
32, which is used to separate the common electrode 32 from
the sharing capacitor transparent electrode 35; the pixel trans-
parent electrode 34 is disposed on the insulating layer 33,
which is used to form a liquid crystal capacitor with another
transparent electrode of the cell assembling substrate; and the
sharing capacitor transparent electrode 35 is disposed on the
insulating layer 33, which is used to form an electric charge
sharing capacitor with the common electrode 32. In the pre-
ferred embodiment, the pixel transparent electrode 34 com-
prises a main pixel transparent electrode and a sub pixel
transparent electrode.

[0063] In the preferred embodiment, there is a separating
area 36 disposed between the pixel transparent electrode and
the sharing capacitor transparent electrode, and the common
electrode 32 extends to the separating area 36. Furthermore,
the common electrode 32 is exposed on the surface of the
separating area 36 by a groove 331 which is on the insulating
layer 33. The length of the groove 331 is approximately equal
to the length of the separating area 36.

[0064] The circuit structure of the liquid crystal display
panel according to the preferred embodiment is the same as
the circuit structure of the conventional technology, as shown
in FIG. 1. The array substrate of the liquid crystal display
panel according to the preferred embodiment further com-
prises a data line 11, a main scan line 12, a sub scan line 13,
a first transistor 143, a second transistor 154, and a third
transistor 155. The pixel transparent electrode 34 comprises a
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main pixel transparent electrode (on the main pixel capacitor
141) and a sub pixel transparent electrode (on the sub pixel
capacitor 151). The data line 11 is respectively connected
with a source electrode of the first transistor 143 and a source
electrode of the second transistor 154. The main pixel trans-
parent electrode is respectively connected with a drain elec-
trode of the first transistor 143 and a drain electrode of the
second transistor 154. The sub pixel transparent electrode is
respectively connected with the drain electrode of the first
transistor 143 and the drain electrode of the second transistor
154. The main scan line 12 is respectively connected with a
gate electrode of the first transistor 143 and a gate electrode of
the second transistor 154. The sub scan line 13 is connected
with a gate electrode of the third transistor 155. The source of
the third transistor 155 is connected with the sub pixel trans-
parent electrode. The drain of the third transistor 155 is con-
nected with the sharing capacitor transparent electrode 35 (on
the electric charge sharing capacitor 153). For example, the
sharing capacitor transparent electrode 35 is connected with
the drain of the third transistor 155 by a through hole disposed
on the insulating layer 33.

[0065] When the array substrate 30 of the liquid crystal
display panel according to the preferred embodiment is
detected, the main scan line 12 conducts the first transistor
143 and the second transistor 154, and the sub scan line 13
conducts the third transistor 155. Thus, a detecting signal on
the data line 11 is inputted into the main pixel transparent
electrode through the first transistor 143, and inputted into the
sub pixel transparent electrode through the second transistor
154; a detecting signal on the sub pixel transparent electrode
is inputted into the sharing capacitor transparent electrode 35
through the third transistor 155. Therefore, it can be deter-
mined whether the main pixel and the sub pixel can be worked
normally according to the displaying condition of the main
pixel and the sub pixel.

[0066] Next, acommon signal is inputted into the common
electrode 32 through the common line 16. If the surface of the
array substrate 30 has any remaining I'TO (indium tin oxide)
which can conduct the sharing capacitor transparent electrode
35 and the pixel transparent electrode 34 (such as the sub pixel
transparent electrode), the ITO is certainly disposed on the
common electrode 32 in the separating area 36, as shown in
FIG. 4. FIG. 4 is a structural schematic view of the array
substrate of the liquid crystal display panel according to the
first preferred embodiment of the present invention when in a
defective condition. That is, FIG. 4 is the structural schematic
view which shows that an ITO is remaining and causes a
defective condition based on FIG. 3. Therefore, the common
electrode 32 will lower the electric potential of the pixel
transparent electrode 34 through the remaining 1TO 41, so
that the displaying condition of the pixel corresponding to the
pixel transparent electrode 34 is shown as a dark spot.

[0067] If the surface of the array substrate 30 has no
remaining ITO, the pixel transparent electrode 34 obtains a
corresponding signal, so that the displaying condition of the
pixel corresponding to the pixel transparent electrode 34 is
shown as a bright spot. Therefore, according to the displaying
condition of the pixel being a dark spot or a bright spot, it can
be determined whether the surface of the array substrate has
any ITO remaining causing a defect.

[0068] Inthe preferred embodiment, all of the failed pixels
can be detected by the dark spot of the pixel. Therefore, in the
preferred embodiment, by being providing with a common
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electrode which is exposed in the separating area, defective
products due to the ITO remaining on the surface of the array
substrate can easily detected.

[0069] Refer to FIGS. 5A and 5B, wherein FIG. 5A is a
structural schematic view of an array substrate of a liquid
crystal display panel according to a second preferred embodi-
ment of the present invention; and FIG. 5B is a cross section
view of a cross section line C-C' of FIG. 5A. Based on the first
preferred embodiment, an array substrate 50 ofa liquid crys-
tal display panel according to the preferred embodiment is
provided with a plurality of grooves 51 which are disposed on
the insulating layer and used to expose the common electrode.
By disposing the grooves 51, a defectiveness due to the ITO
remaining on the surface of the array substrate 50 can easily
detected. Even if the remaining ITO does not conduct the
sharing capacitor transparent electrode and the pixel trans-
parent electrode, it is possible to detect the remaining ITO, so
as to prevent the liquid crystal display panel from conducting
the sharing capacitor transparent electrode and the pixel
transparent electrode when it is in operation.

[0070] Therefore, the liquid crystal display panel according
to the preferred embodiment is provided with a plurality of
grooves to improve the reliability of the liquid crystal display
panel.

[0071] The present invention further provides a detecting
method of the liquid crystal display panel, which is used to
detect the above-mentioned array substrate of the liquid crys-
tal display panel. Please refer to FIG. 6, which is a flow chart
of a detecting method of the liquid crystal display panel
according to a preferred embodiment of the present invention.
The detecting method of the liquid crystal display panel com-
prises:

[0072] Step S601: according to a scanning signal on the
main scan line, inputting a detecting signal into the main pixel
transparent electrode through the data line and the first tran-
sistor, and inputting a detecting signal into the sub pixel
transparent electrode through the data line and the second
transistor.

[0073] Step S602: according to a scanning signal on the sub
scan line, inputting a detecting signal into the sharing capaci-
tor transparent electrode through the sub pixel transparent
electrode.

[0074] Step S603: inputting a common signal into the com-
mon electrode through the common line.

[0075] Step S604: when a pixel corresponding to the pixel
transparent electrode is shown as a dark spot, determining the
pixel transparent electrode to be abnormal; when the pixel
corresponding to the pixel transparent electrode is shown as a
bright spot, determining the pixel transparent electrode to be
normal.

[0076] The specific procedures of the detecting method of
the liquid crystal display panel according to a preferred
embodiment is described in further detail below.

[0077] In the Step S601, a high level scanning signal is
inputted into the main scan line, and the first transistor is
conducted, so that the detecting signal on the data line is
inputted into the main pixel transparent electrode through the
first transistor. At the same time, the second transistor is also
conducted under the control of the high level scanning signal
of the main scan line, and the detecting signal on the data line
is inputted into the sub pixel transparent electrode through the
second transistor. Next is the Step S602.

[0078] In the Step S602, a high level scanning signal is
inputted into the sub scan line, and the third transistor is
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conducted, so that the detecting signal on the sub pixel trans-
parent electrode is inputted into the sharing capacitor trans-
parent electrode through the third transistor. Next is the Step
S603.

[0079] In the Step S603, a low level common signal is
inputted into the common electrode by the common line. Next
is the Step S604.

[0080] Inthe Step S604, according to the display condition
of the pixel, if the pixel corresponding to the pixel transparent
electrode is a dark spot, it means one of the following: the
sharing capacitor transparent electrode is connected with the
common electrode in the separating area; the pixel transpar-
ent electrode is connected with the common electrode in the
separating area; or the sharing capacitor transparent electrode
and the pixel transparent electrode are simultaneously con-
nected with the common electrode in the separating area.
Therefore, the electric potential of the pixel transparent elec-
trode is lowered by the low electric potential of the common
electrode, so that the pixel transparent electrode is abnormal.
[0081] If the pixel corresponding to the pixel transparent
electrode is a bright spot, it means one of the following: the
sharing capacitor transparent electrode is not connected with
the common electrode; the pixel transparent electrode is also
not connected with the common electrode. Therefore, the
electric potential of the main pixel transparent electrode and
sub pixel transparent electrode are not lowered by the low
electric potential of the common electrode, so that the pixel
transparent electrode is normal.

[0082] Hence, the detecting method of the liquid crystal
display panel according to the preferred embodiment is
accomplished.

[0083] Inthe detecting method of the liquid crystal display
panel according to the present invention, the defectiveness
dueto the ITO remaining on the surface of the array substrate
can easily detected during detecting the display condition of
the pixel.

[0084] Therefore, in the array substrate, the liquid crystal
display panel, and the detecting method of the liquid crystal
display panel according to the present invention, by being
provided with a common electrode which is exposed in the
separating area, defectiveness of the products due to the ITO
remaining on the surface of the array substrate can easily
detected. Tt solves a technical problem that the ITO remaining
on the surface of the array substrate cannot be detected in the
conventional array substrate, liquid crystal display panel, and
detecting method of the liquid crystal display panel.

[0085] The present invention has been described with pre-
ferred embodiments thereof and it is understood that many
changes and modifications to the described embodiments can
be carried out without departing from the scope and the spirit
of the invention that is intended to be limited only by the
appended claims.

1. An array substrate, comprising:

a substrate;

at least one common electrode disposed on the substrate
and being configured to provide a common signal;

an insulating layer disposed on the common electrode and
being configured to separate the common electrode from
at least one sharing capacitor transparent electrode;

at least one pixel transparent electrode disposed on the
insulating layer and being configured to form a liquid
crystal capacitor; and
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the sharing capacitor transparent electrode disposed on the
insulating layer and being configured to form an electric
charge sharing capacitor with the common electrode;

wherein a separating area is disposed between the pixel
transparent electrode and the sharing capacitor transpar-
ent electrode; the common electrode extends to the sepa-
rating area, and is exposed on the surface of the separat-
ing area by at least one groove which is on the insulating
layer.

2. The array substrate according to claim 1, wherein a
length of the at least one groove is approximately equal to the
length of the separating area.

3. The array substrate according to claim 1, wherein the
insulating layer is provided with a plurality of grooves which
are used to expose the common electrode.

4. The array substrate according to claim 1, wherein the
array substrate further comprises a data line, a main scan line,
a sub scan line, a first transistor, a second transistor, and a
third transistor; the pixel transparent electrode comprises a
main pixel transparent electrode and a sub pixel transparent
electrode.

5. The array substrate according to claim 4, wherein the
data line is respectively connected with a source electrode of
the first transistor and a source electrode of the second tran-
sistor; the main pixel transparent electrode is respectively
connected with a drain electrode of the first transistor and a
drain electrode of the second transistor; the sub pixel trans-
parent electrode is respectively connected with the drain elec-
trode of the first transistor and the drain electrode of the
second transistor; the main scan line is respectively connected
with a gate electrode of the first transistor and a gate electrode
of the second transistor; the sub scan line is connected with a
gate electrode of the third transistor; the source of the third
transistor is connected with the sub pixel transparent elec-
trode; and the drain of the third transistor is connected with
the sharing capacitor transparent electrode.

6. The substrate according to claim 1, wherein if a pixel
corresponding to the pixel transparent electrode is a dark spot,
the sharing capacitor transparent electrode is connected with
the common electrode in the separating area, and/or the pixel
transparent electrode is connected with the common elec-
trode in the separating area.

7. A liquid crystal display panel, comprising an array sub-
strate, a cell assembling substrate, and a liquid crystal layer
disposed between the array substrate and the cell assembling
substrate, wherein the array substrate comprises:

a substrate;

at least one common electrode disposed on the substrate

and being configured to provide a common signal;

an insulating layer disposed on the common electrode and

being configured to separate the common electrode from
at least one sharing capacitor transparent electrode;

at least one pixel transparent electrode disposed on the

insulating layer and being configured to form a liquid
crystal capacitor; and

the sharing capacitor transparent electrode disposed on the

insulating layer, which is used to form an electric charge
sharing capacitor with the common electrode;

wherein a separating area is disposed between the pixel

transparent electrode and the sharing capacitor transpar-
ent electrode; the common electrode extends to the sepa-
rating area, and is exposed on the surface of the separat-
ing area by at least one groove which is on the insulating
layer.
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8. The liquid crystal display panel according to claim 7,
wherein a length of the at least one groove is approximately
equal to the length of the separating area.

9. The liquid crystal display panel according to claim 7,
wherein the insulating layer is provided with a plurality of
grooves which are used to expose the common electrode.

10. The liquid crystal display panel according to claim 7,
wherein the array substrate further comprises a data line, a
main scan line, a sub scan line, a first transistor, a second
transistor, and a third transistor; the pixel transparent elec-
trode comprises a main pixel transparent electrode and a sub
pixel transparent electrode.

11. The liquid crystal display panel according to claim 10,
wherein the data line is respectively connected with a source
electrode of the first transistor and a source electrode of the
second transistor; the main pixel transparent electrode is
respectively connected with a drain electrode of the first tran-
sistor and a drain electrode of the second transistor; the sub
pixel transparent electrode is respectively connected with the
drain electrode of the first transistor and the drain electrode of
the second transistor; the main scan line is respectively con-
nected with a gate electrode of the first transistor and a gate
electrode of the second transistor; the sub scan line is con-
nected with a gate electrode of the third transistor; the source
of the third transistor is connected with the sub pixel trans-
parent electrode; and the drain of the third transistor is con-
nected with the sharing capacitor transparent electrode.

12. The liquid crystal display panel according to claim 7,
wherein if a pixel corresponding to the pixel transparent
electrode is a dark spot, the sharing capacitor transparent
electrode is connected with the common electrode in the
separating area, and/or the pixel transparent electrode is con-
nected with the common electrode in the separating area.

13. A detecting method of a liquid crystal display panel,
wherein the liquid crystal display panel comprises an array
substrate, a cell assembling substrate, and a liquid crystal
layer disposed between the array substrate and the cell assem-
bling substrate, wherein the array substrate comprises:

a substrate;

at least one common electrode disposed on the substrate

and being configured to provide a common signal;

an insulating layer disposed on the common electrode and

being configured to separate the common electrode from
at least one sharing capacitor transparent electrode;

at least one pixel transparent electrode disposed on the

insulating layer and being configured to form a liquid
crystal capacitor; and
the sharing capacitor transparent electrode disposed on the
insulating layer and being configured to form an electric
charge sharing capacitor with the common electrode;

wherein a separating area is disposed between the pixel
transparent electrode and the sharing capacitor transpar-
ent electrode; the common electrode extends to the sepa-
rating area, and is exposed on the surface of the separat-
ing area by at least one groove which is on the insulating
layer;

wherein the detecting method of the liquid crystal display

panel comprises:
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according to a scanning signal on the main scan line, input-
ting a detecting signal into the main pixel transparent
electrode through the data line and the first transistor,
and inputting a detecting signal into the sub pixel trans-
parent electrode through the data line and the second
transistor;

according to a scanning signal on the sub scan line, input-

ting a detecting signal into the sharing capacitor trans-
parent electrode through the sub pixel transparent elec-
trode;

inputting a common signal into the common electrode

through the common line; and

when a pixel corresponding to the pixel transparent elec-

trode is shown as a dark spot, determining the pixel
transparent electrode to be abnormal; when the pixel
corresponding to the pixel transparent electrode is
shown as a bright spot, determining the pixel transparent
electrode to be normal.

14. The detecting method ofthe liquid crystal display panel
according to claim 13, wherein if a pixel corresponding to the
pixel transparent electrode is a dark spot, the sharing capaci-
tor transparent electrode is connected with the common elec-
trode in the separating area, and/or the pixel transparent elec-
trode is connected with the common electrode in the
separating area.

15. The detecting method ofthe liquid crystal display panel
according to claim 13, wherein a length of the at least one
groove is approximately equal to the length of the separating
area.

16. The detecting method ofthe liquid crystal display panel
according to claim 13, wherein the insulating layer is pro-
vided with a plurality of grooves which are used to expose the
common electrode.

17. The detecting method ofthe liquid crystal display panel
according to claim 13, wherein the array substrate further
comprises a data line, a main scan line, a sub scan line, a first
transistor, a second transistor, and a third transistor; the pixel
transparent electrode comprises a main pixel transparent
electrode and a sub pixel transparent electrode.

18. The detecting method ofthe liquid crystal display panel
according to claim 17, wherein the data line is respectively
connected with a source electrode of the first transistor and a
source electrode of the second transistor; the main pixel trans-
parent electrode is respectively connected with a drain elec-
trode of the first transistor and a drain electrode of the second
transistor;

the sub pixel transparent electrode is respectively con-

nected with the drain electrode of the first transistor and
the drain electrode of the second transistor; the main
scan line is respectively connected with a gate electrode
of the first transistor and a gate electrode of the second
transistor; the sub scan line is connected with a gate
electrode of the third transistor; the source of the third
transistor is connected with the sub pixel transparent
electrode; and the drain of the third transistor is con-
nected with the sharing capacitor transparent electrode.
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