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ARRAY SUBSTRATE AND LIQUID CRYSTAL
DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the priority to Chi-
nese Patent Application No. 201510152861.6, entitled
“ARRAY SUBSTRATE AND LIQUID CRYSTAL DIS-
PLAY DEVICE”, filed on Apr. 1, 2015 with the State Intel-
lectual Property Office of the PRC, which is incorporated
herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] The disclosure relates to display technologies, and
in particular, to an array substrate and a liquid crystal display
device.

BACKGROUND OF THE INVENTION

[0003] Liquid crystal display is widely used to electronic
products such as a computer screen, a mobile phone and a
flat-panel TV due to its advantages of light and thin appear-
ance, power saving and no radiation. The liquid crystal dis-
play includes a liquid crystal panel comprised of an array
substrate, a color film substrate and liquid crystals packaged
between the array substrate and the color film substrate.
[0004] Atearly phases, adriver chip made of a silicon wafer
is externally attached to the array substrate. A gate driver IC
(integrated circuit) is usually integrated in a gate line region of
the array substrate at present. Specifically, an amorphous
silicon gate driver (e.g. ASG driver) may be integrated with an
active matrix display, that is, the gate driver IC is integrated
directly in the gate line region of the array substrate, instead of
externally attaching the driver chip made of the silicon wafer.
With the ASG driver, the display screen becomes lighter, the
reliability of the display is increased, the manufacturing pro-
cess is simplified, the cost of production is reduced, and thus
the integration of the liquid crystal display panel is improved.
[0005] In an existing array substrate shown in FIG. 2,
periphery leads 12 are disposed in a lead region on a substrate
11, and an insulating protection layer 13 is disposed on the
periphery leads 12, and a ground lead 21 and signal lines 22
are disposed in the periphery leads 12. As seen from FIG. 2,
the ground lead 21 of the array substrate is a single ground
lead disposed at the periphery of the array substrate; upon
being powered up, the device may brake down and/or
destroyed due to discharges. For an existing approach of
connecting a capacitor between both ends of the ground lead
21 to decrease static electricity, large space is occupied and
the cost is high.

BRIEF SUMMARY OF THE INVENTION

[0006] In view of this, it is provided an array substrate and
a liquid crystal display device in the present disclosure, to
effectively resolvea problem thata device is broken down due
to static electricity.

[0007] Itisprovided the following technical solutions in the
present disclosure.

[0008] Itis provided an array substrate, which includes:
[0009] a substrate including a display region and a lead
region around the display region;

[0010] periphery leads disposed on a surface of the sub-
strate and located in the lead region;
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[0011] an insulating protection layer disposed on the
periphery leads; and

[0012] an electrostatic protection layer disposed on the
insulating protection layer.

[0013] Itis further provided a liquid crystal display device
in the present disclosure, which includes:

[0014] an array substrate and a color film substrate dis-
posed opposite to the array substrate; and

[0015] a display medium disposed between the array sub-
strate and the color film substrate,

[0016] where the array substrate is any one of the array
substrates described above.

[0017] As seen from the above technical solutions, it is
provided an array substrate in the present disclosure, which
includes: a substrate including a display region and a lead
region around the display region; periphery leads disposed on
a surface of the substrate in the lead region; an insulating
protection layer disposed on the periphery leads; and an elec-
trostatic protection layer disposed on the insulating protec-
tion layer. For the array substrate according to the present
disclosure, there is no need to connect a capacitor between
both ends of the ground lead to decrease static electricity. As
aresult, space is saved and a break down of the device due to
static electricity is avoided.

[0018] Itis further provided a liquid crystal display device
in the present disclosure, and the liquid crystal display device
includes the above array substrate. Therefore, there is no need
to connect a capacitor between both ends of the ground lead to
decrease static electricity. As a result, space is saved and a
break down of the device due to static electricity is avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] To illustrate technical solutions according to
embodiments of the present disclosure or in the conventional
technologies more clearly, drawings to be used in the descrip-
tions of the conventional technologies or the embodiments
are described briefly hereinafter. Apparently, the drawings
described hereinafter are only for embodiments of the present
disclosure, and other drawings may be obtained by those
skilled in the art based on those drawings without creative
efforts.

[0020] FIG. 1is a schematic top view of an array substrate
according to an embodiment of the present application;
[0021] FIG. 2 is a schematic structural diagram of a con-
ventional array substrate;

[0022] FIG. 3 is a schematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion;

[0023] FIG. 4 is a schematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion;

[0024] FIG. 5 is a schematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion;

[0025] FIG. 6 is a schematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion;

[0026] FIG. 7 is a schematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion;

[0027] FIG. 8 is a schematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion;
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[0028] FIG.9 is a schematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion;

[0029] FIG.10is aschematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion;

[0030] FIG.11is aschematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion;

[0031] FIG.12isaschematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion;

[0032] FIG.13is aschematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion; and

[0033] FIG. 14 is aschematic structural diagram of an array
substrate according to an embodiment of the present applica-
tion.

DETAILED DESCRIPTION OF THE INVENTION

[0034] It is provided an array substrate according to the
present disclosure. The array substrate includes: a substrate
including a display region and a lead region around the dis-
play region; periphery leads disposed in the lead region on a
surface of the substrate; an insulating protection layer dis-
posed on the periphery leads; and an electrostatic protection
layer disposed on the insulating protection layer. For the array
substrate according to the present disclosure, there is no need
to connect a capacitor between both ends of the ground lead to
decrease static electricity, thereby saving space and effec-
tively avoiding breakdown of the device due to static electric-
ity.

[0035] It should be noted that, the electrostatic protection
layer according to the embodiment may be grounded through
a lead disposed additionally, or may be connected to the
existing ground lead through a via hole. Arrangement of the
electrostatic protection layer is not listed exhaustively, and
any arrangement can be adopted as long as the electrostatic
protection layer has an electrostatic protection function. Pref-
erably, the periphery leads include a ground lead in the
present embodiment, and the electrostatic protection layer is
electrically connected to the ground lead through a via hole,
to achieve the electrostatic protection function.

[0036] Asshown in FIG. 1, it is provided an array substrate
according to an embodiment. The array substrate includes a
substrate 11 including a display region A and a lead region B,
where the lead region B may enclose the display region A, or
may be disposed at any side of the display region A. It should
be noted that, FIG. 1 merely shows a top view of the array
substrate, and in practice, the array substrate may include
multiple layers in addition to a layer where the array substrate
locates.

[0037] It is provided an array substrate according to an
embodiment. As shown in FIG. 3, the array substrate
includes: a substrate 11, periphery leads 12, an insulating
protection layer 13 and an electrostatic protection layer 14.
[0038] Specifically, the substrate 11 includes a display
region and a lead region around the display region; the periph-
ery leads 12 are disposed on a surface of the substrate 11 and
are located in the lead region, the insulating protection layer
13 is disposed on the periphery leads 12, and the electrostatic
protection layer 14 is disposed on the insulating protection
layer 13.
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[0039] 1Inthe present embodiment, the electrostatic protec-
tion layer 14 is disposed on the insulating protection layer 13,
and an electrostatic shielding function is enhanced through
the electrostatic protection layer 14. With the array substrate
according to the present disclosure, a problem in the conven-
tional technologies that a device applying a single ground
lead is prone to be broken down due to static electricity upon
being powered up for a first time is resolved. Compared with
the solution in the conventional technologies that a capacitor
is connected between both ends of the ground lead to decrease
static electricity, in the array substrate of the present disclo-
sure, a problem that the array substrate occupies more space
due to a large volume of the capacitor is avoided.

[0040] The electrostatic protection layer may have an elec-
trostatic protection function by being grounded in the above
embodiment. In other embodiments, the electrostatic protec-
tion layer may have the electrostatic protection function by
being connected to the ground lead. An array substrate
according to an embodiment is shown in FIG. 4 and includes
a substrate 11, periphery leads 12, an insulating protection
layer 13, an electrostatic protection layer 14, a ground lead 21
and a first via hole 15. The substrate 11 includes a display
region and a lead region around the display region; the periph-
ery leads 12 are disposed on a surface of the substrate 11 and
are located in the lead region, the insulating protection layer
13 is disposed on the periphery leads 12, and the electrostatic
protection layer 14 is disposed on the insulating protection
layer 13. In the present embodiment, to occupy the space of
the lead region as small as possible, the electrostatic protec-
tion layer 14 is connected to the ground lead 21 through the
first via hole 15 passing through the insulating protection
layer 13; and the electrostatic protection layer 14 performs
electrostatic protection. For the array substrate according to
the present disclosure, there is no need to connect a capacitor
between both ends of the ground lead to decrease static elec-
tricity, thereby saving space and effectively avoiding break-
down of the device due to static electricity.

[0041] Based on the above embodiments, some preferred
technical solutions are further provided, for example, the
electrostatic protection layer 14 may be formed with either a
metal layer or a transparent electrode layer, or may be formed
with both of the metal layer and the transparent electrode
layer.

[0042] 1In a case that the electrostatic protection layer is
formed with both of the metal layer and the transparent elec-
trode layer, there are the following technical solutions accord-
ing to the position and connection relationship between the
metal layer and the transparent electrode layer.

[0043] Inan array substrate shown in FIG. 5, a metal layer
17 is disposed on a transparent electrode layer 16, the trans-
parent electrode layer 16 is disposed on an insulating protec-
tion layer 13, and the transparent electrode layer 16 is con-
nected to a ground lead 21 through a first via hole 15. In the
present embodiment, the transparent electrode layer 16 is in
contact with the metal layer 17 directly, and thus, the metal
layer 17 is electrically connected to the ground lead 21
through the transparent electrode layer 16 and the first via
hole 15.

[0044] Different from FIG. 5, in an array substrate shownin
FIG. 6, an insulating layer 18 is disposed between a transpar-
ent electrode layer 16 and a metal layer 17, and a first via hole
15 passes through the insulating layer 18, the transparent
electrode layer 16 and an insulating protection layer 13, such
that both of the transparent electrode layer 16 and the metal



US 2016/0291430 Al

layer 17 are connected to a ground lead 21 through the first via
hole 15, thereby gaining electrostatic protection.

[0045] Alternatively, in an array substrate shown in FIG. 7,
a transparent electrode layer 16 is disposed on a metal layer
17, the metal layer 17 is disposed on an insulating protection
layer 13, and the metal layer 17 is connected to a ground lead
21 through a first viahole 15. In the present embodiment, the
transparent electrode layer 16 is in contact with the metal
layer 17 directly, and thus, the transparent electrode layer 16
is electrically connected to the ground lead 21 through the
metal layer 17 and the first via hole 15.

[0046] Different from FIG. 7, in an array substrate shown in
FIG. 8, an insulating layer 18 is disposed between a transpar-
ent electrode layer 16 and a metal layer 17, and a first via hole
15 passes through the insulating layer 18, the metal layer 17
and an insulating protection layer 13, such that both of the
transparent electrode layer 16 and the metal layer 17 are
connected to a ground lead 21 through the first via hole 15,
thereby gaining electrostatic protection.

[0047] Inadditionthe above embodiments, an electrostatic
protection layer according to an embodiment may include
only a metal layer 17. As shown in FIG. 9, the metal layer 17
is disposed on an insulating protection layer 13 and is con-
nected to a ground lead 21 through a first via hole 15. Alter-
natively, an electrostatic protection layer according to another
embodiment may include only a transparent electrode layer
16. As shown in FIG. 10, the transparent electrode layer 16 is
disposed on an insulating protection layer 13 and is connected
to a ground lead 21 through a first via hole 15.

[0048] Preferably, the metal layer 17 may be a whole piece
of metal layer, or may be formed by a patterning process
according to signal lines. The signal lines are disposed in the
lead region. For example, the metal layer 17 can be formed by
patterning a first metal layer, as shown in FIG. 11. In the
present embodiment, the metal layer 17 is disposed to have
the same pattern as that of the signal lines 22, thereby increas-
ing light transmittance of the lead region and thus facilitating
curing the sealant in a subsequent process of manufacturing a
display panel.

[0049] The metal layer may have various shapes. For
example, the metal layer may include at least one metal lead,
and the width of the metal lead may be less than or equal to the
width of the signal line, to achieve better light transmittance.
[0050] Preferably, the transparent electrode layer may be
formed in the same layer with a pixel electrode layer disposed
in the display region, or may be formed in the same layer with
a common electrode layer disposed in the display region.
[0051] Specifically, the common electrode layer may be
only used for a display control; in this case, the common
electrode layer may be a whole layer structure, or may be a
continuous structure with a hollowed-out pattern. Here, the
common electrode layer is only used for the display control,
the common electrode layer is electrically connected to the
signal lines, and the signal lines are only used to provide the
common electrode layer with a display driving data signal,
i.e., the signal lines here are common signal lines.

[0052] The common electrode layer may be used for both
the display control and a touch control. In this case, the
common electrode layer includes multiple electrode blocks;
there is a one-to-one correspondence between the multiple
electrode blocks and the multiple signal lines, and each of the
electrode blocks is electrically connected to one of the signal
lines. When the common electrode layer is used for the dis-
play control (during a display stage), each signal line is used
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to provide a display driving signal for the electrode block
electrically connected to the signal line. When the common
electrode layer is used for the touch control (during a touch
stage), each signal line is used to provide a touch detection
signal for the electrode block electrically connected to the
signal line, and a touch detection is achieved through a self-
capacitance detection under effect of a finger.

[0053] During specific manufacture, the metal layer may be
formed in the same layer with a data line disposed in the
display region, or may be formed in the same layer with the
signal lines disposed in the display region; the transparent
electrode layer may be formed in the same layer with a pixel
electrode layer disposed in the display region, or may be
formed in the same layer with a common electrode layer
disposed in the display region. The transparent electrode
layer can be arranged in various positions depending on dif-
ferent structures of the array substrate. Specifically, structures
of the data line, the signal lines, the pixel electrode layer and
the common electrode layer are shown in FIG. 12 to F1G. 14.
[0054] As shown in FIG. 12, an array substrate is provided
with a thin film transistor, and the thin film transistor is
disposed on asurface ofa substrate 40. The thin film transistor
includes: a gate electrode 401 and a gate line (not shown in
FIG. 12) disposed on the surface of the substrate 40; a gate
dielectric layer 41 covering the gate 401 and the gate line; and
an active region 402, a source electrode 403 and a drain
electrode 404 disposed on a surface of the gate dielectric layer
41. A data line (not shown in FIG. 12) connected to the source
electrode 403 is disposed on the surface of the gate dielectric
layer 41 and is disposed in the same layer with the source
electrode 403.

[0055] Inthe array substrate shown in FIG. 12, the thin film
transistor is disposed on the surface of the substrate 40; a first
insulating layer 42 is provided covering a surface of the thin
film transistor; a common electrode layer 405 is disposed on
a surface of the first insulating layer 42; a second insulating
layer 43 is disposed on a surface of the common electrode
layer 405; a signal line 406 and a pixel electrode 407 are
disposed on a surface of the second insulating layer 43; and
the pixel electrode 407 is electrically connected to the drain
electrode 404 of the thin film transistor through a via hole.
The signal line 406 is electrically connected to, through a via
hole the common electrode layer 405, when the common
electrode layer 405 is used for the display control (during a
display stage), each signal line is used to provide a display
driving signal for the electrode block electrically connected to
the signal line 406. When the common electrode layer 405 is
used for the touch control (during a touch stage), each signal
line 406 is used to provide a touch detection signal for the
electrode block electrically connected to the signal line 406.
[0056] Inan embodiment shown in FIG. 12, the signal line
406 is disposed in the same layer with the pixel electrode 407.
The signal line 406 and the pixel electrode 407 can be manu-
factured through one conductive layer, thereby simplifying
the manufacture process and reducing manufacturing costs. A
third insulating layer 44 is disposed on the signal line 406 and
the pixel electrode 407. A shielding electrode (not shown in
FIG. 12) may be disposed on the third insulating layer 44 and
is partly overlapped with the signal line 406, such that the
signal line 406 is protected from electromagnetic interfer-
ence.

[0057] An array substrate is further provided as shown in
FIG. 13, the array substrate includes a thin film transistor, and
the thin film transistor is disposed on a surface of a substrate
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50. The thin film transistor includes: a gate electrode 501 and
a gate line (not shown in FIG. 13) disposed on the surface
of the substrate 50; a gate dielectric layer 51 covering the
gate electrode 501 and the gate line; and an active region
502, a source electrode 503 and a drain electrode 504
disposed on a surface of the gate dielectric layer 51. A data
line (not shown in FIG. 13) connected to the source elec-
trode 503 is disposed on the surface of the gate dielectric
layer 51 and is disposed in the same layer with the source
electrode 503.

[0058] In the array substrate, the thin film transistor is
disposed on the surface of the substrate 50; a first insulating
layer 52 is provided covering the thin film transistor; a signal
line 505 is disposed on a surface of the first insulating layer
52; a second insulating layer 53 is provided covering the
signal line 505; a common electrode layer 506 is disposed on
a surface of the second insulating layer 53; a third insulating
layer 54 is disposed on a surface of the common electrode
layer 506; a pixel electrode 507 is disposed on a surface of
the third insulating layer 54; and the pixel electrode 507 is
electrically connected to the drain electrode 504 of the thin
film transistor through a via hole. The signal line 505 is
electrically connected to, through a via hole, the common
electrode layer 506, when the common electrode layer 506
is used for the display control (during a display stage), each
signal line is used to provide a display driving signal for the
electrode block electrically connected to the signal line 505.
When the common electrode layer 506 is used for the touch
control (during a touch stage), each signal line 505 is used
to provide a touch detection signal for the electrode block
electrically connected to the signal line 505.

[0059] A shielding electrode (not shown in FIG. 13) may
be disposed above the signal line 505 and is partly over-
lapped with the signal line 505, such that signal line 505 is
protected from electromagnetic interference. Specifically,
the second insulating layer 53 may be designed into a
structure including two insulating layers, and the shielding
electrode is disposed between the two insulating layers and
is disposed above the signal line 505.

[0060] In addition, an array substrate may be disposed as
shown in FIG. 14. The array substrate includes a thin film
transistor, and the thin film transistor is disposed on a surface
of a substrate 60. The thin film transistor includes: a gate
electrode 601 and a gate line (not shown in FIG. 14)
disposed on the surface of the the substrate 60; a gate
dielectric layer 61 covering the gate electrode 601 and the
gate line; and an active region 602, a source electrode 603
and a drain electrode 604 disposed on a surface of the gate
dielectric layer 61. A data line (not shown in FIG. 14)
connected to the source electrode 603 is disposed on the
surface of the gate dielectric layer 61 and is disposed in the
same layer with the source electrode 603.

[0061] In the array substrate shown in FIG. 14, the thin
film transistor is disposed on the surface of the substrate 60;
a first insulating layer 62 is providing covering the thin film
transistor; a signal line 605 and a pixel electrode 607 are
disposed on a surface of the first insulating layer 62, the
pixel electrode 607 is electrically connected to the drain
electrode 604 of the thin film transistor through a via hole;
a second insulating layer 63 is disposed on surfaces of the
signal line 605 and the pixel electrode 607; and a common
electrode layer 606 is disposed on a surface of the second
insulating layer 63.
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[0062] Inanembodiment shown in FIG. 14, the signal line
605 is disposed in the same layer with the pixel electrode
607. The signal line 605 and the pixel electrode 607 can be
manufactured through one conductive layer, thereby simpli-
fying the manufacturing process and reducing manufactur-
ing costs. A shielding electrode (not shown in FIG. 14) may
be disposed above the signal line 605 and is partly over-
lapped with the signal line 605, such that signal line 605 is
protected from electromagnetic interference. Specifically,
the second insulating layer 63 may be provided with a
structure including two insulating layers, and the shielding
electrode is disposed between the two insulating layers and
is disposed above the signal line 605.

[0063] In the above embodiments. the electrostatic pro-
tection layer may be formed with a single metal layer, and
the metal layer may be disposed in the same layer with the
data line disposed in the display region. Or the electrostatic
protection layer may be formed with a single transparent
electrode layer, and the transparent electrode layer may be
disposed in the same layer with either the pixel electrode
disposed in the display region or the common electrode
disposed in the display region. Or the electrostatic protection
layer may be formed with both of the metal layer and the
transparent electrode layer, where the metal layer may be
disposed in the same layer with the data line disposed in the
display region, and the transparent electrode layer may be
disposed in the same layer with either the pixel electrode
disposed in the display region or the common electrode
disposed in the display region.

[0064] Preferably, the insulating protection layer is made
of silicon nitride or silicon oxide.

[0065] In addition, it is further provided a liquid crystal
display device according to an embodiment, which includes
an array substrate, a color film substrate disposed opposite
to the array substrate, and a display medium disposed
between the array substrate and the color film substrate,
where the array substrate is any of the array substrates
described above.

[0066] Insummary, it is provided an array substrate in the
present disclosure; the array substrate includes: a substrate
including a display region and a lead region around the
display region, periphery leads disposed in the lead region
on a surface of the substrate, an insulating protection layer
disposed on the periphery leads, and an electrostatic pro-
tection layer disposed on the insulating protection layer. For
the array substrate according to the present disclosure, there
is no need to connect a capacitor between both ends of the
ground lead to decrease static electricity, and thus saving
space and effectively avoiding a breakdown of the device
due to static electricity.

[0067] Ttis further provided a liquid crystal display device
in the present disclosure, and the liquid crystal display
device includes the above array substrate. Therefore, there is
no need to connect a capacitor between both ends of the
ground lead to decrease static electricity, and thus saving
space and effectively avoiding a breakdown of the device
due to static electricity.

[0068] The description of the embodiments disclosed
herein enables those skilled in the art to implement or use the
present disclosure. Numerous modifications to the embodi-
ments are apparent to those skilled in the art, and the general
principle herein can be implemented in other embodiments
without deviation from the spirit or scope of the present
disclosure. Therefore, the present disclosure is not limited to
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the embodiments described herein, but should be in accor-
dance with the widest scope consistent with the principle
and novel features disclosed herein.
What is claimed is:
1. An array substrate, comprising:
a substrate comprising a display region and a lead region,
wherein the lead region surrounds the display region;

periphery leads disposed on a surface of the substrate,
wherein the periphery leads are located in the lead
region,;

an insulating protection layer disposed on the periphery

leads; and

an electrostatic protection layer disposed on the insulating

protection layer.

2. The array substrate according to claim 1, wherein the
periphery leads comprise a ground lead, and the electrostatic
protection layer is electrically connected to the ground lead
through a first via hole.

3. The array substrate according to claim 2, wherein the
electrostatic protection layer is a metal layer, a transparent
electrode layer, or a combination of a metal layer and a
transparent electrode layer.

4. The array substrate according to claim 3, wherein the
array substrate comprises the metal layer and the transparent
electrode layer,

wherein the metal layer is disposed on the transparent

electrode layer, and the transparent electrode layer is
disposed on the insulating protection layer and is
connected to the ground lead through the first via hole;
or

the transparent electrode layer is disposed on the metal

layer, and the metal layer is disposed on the insulating
protection layer and is connected to the ground lead
through the first via hole.

5. The array substrate according to claim 3, wherein the
array substrate comprises the metal layer, and the metal layer
is disposed on the insulating protection laver and is con-
nected to the ground lead through the first via hole.

6. The array substrate according to claim 3, wherein the
array substrate comprises the transparent electrode layer,
and the transparent electrode layer is disposed on the insu-
lating protection layer and is connected to the ground lead
through the first via hole.

7. The array substrate according to claim 5, wherein a
signal line is disposed in the lead region, and the metal layer
is formed by a patterning process according to the signal
line.

8. The array substrate according to claim 7, wherein the
metal layer comprises at least one metal lead, the at least one
metal lead is disposed opposite to the signal line, and the
width of the at least one metal lead is less than or equal to
the width of the signal line.

9. The array substrate according to claim 3, wherein the
transparent electrode layer is formed in the same layer with
a pixel electrode layer disposed in the display region.

10. The array substrate according to claim 3, wherein the
transparent electrode layer is formed in the same layer with
a common electrode layer disposed in the display region.
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11. The array substrate according to claim 3, wherein the
metal layer is formed in the same layer with a data line
disposed in the display region.

12. The array substrate according to claim 3, wherein the
metal layer is formed in the same layer with a signal line
disposed in the display region.

13. The array substrate according to claim 1, wherein the
insulating protection layer is made of silicon nitride or
silicon oxide.

14. A liquid crystal display device, comprising:

an array substrate and a color film substrate, wherein the

color film substrate is disposed opposite to the array
substrate; and

a display medium disposed between the array substrate

and the color film substrate, wherein the array substrate
comprises:
a substrate comprising a display region and a lead region,
wherein the lead region surrounds the display region;

periphery leads disposed on a surface of the substrate
wherein the periphery leads are located in the lead
region,

an insulating protection layer disposed on the periphery

leads; and

an electrostatic protection layer disposed on the insulating

protection layer.

15. The liquid crystal display device according to claim
14, wherein the periphery leads comprise a ground lead, and
the electrostatic protection layer is electrically connected to
the ground lead through a first via hole.

16. The liquid crystal display device according to claim
15, wherein the electrostatic protection layer is a metal layer,
a transparent electrode layer, or a combination of a metal
layer and a transparent electrode layer.

17. The liquid crystal display device according to claim
16, wherein the array substrate comprises the metal layer
and the transparent electrode layer,

wherein the metal layer is disposed on the transparent

electrode layer, and the transparent electrode layer is
disposed on the insulating protection layer and is
connected to the ground lead through the first via hole;
or

the transparent electrode layer is disposed on the metal

layer, and the metal layer is disposed on the insulating
protection layer and is connected to the ground lead
through the first via hole.

18. The liquid crystal display device according to claim
16, wherein the array substrate comprises the metal layer,
and the metal layer is disposed on the insulating protection
layer and is connected to the ground lead through the first via
hole.

19. The liquid crystal display device according to claim
16, wherein the array substrate comprises the transparent
electrode layer, and the transparent electrode layer is dis-
posed on the insulating protection layer and is connected to
the ground lead through the first via hole.

20. The liquid crystal display device according to claim
18, wherein a signal line is disposed in the lead region, and
the metal layer is formed by a patterning process according
to the signal line.
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