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ARRAY SUBSTRATE, METHOD FOR
PRODUCING THE ARRAY SUBSTRATE, AND
DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Chinese
Patent Application No. 201210469712.9 filed on Nov. 19,
2012 in the State Intellectual Property Office of China, the
whole disclosure of which is incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a technical field of a
liquid crystal display apparatus, more particularly, relates to
an array substrate, a method for producing the array substrate,
and a display apparatus.

[0004] 2. Description of the Related Art

[0005] With arapid development of atechnology ofaliquid
crystal display, it becomes a new star of current industry and
a highlight of economic development. Currently, in the tech-
nology of the liquid crystal display, there is an active demand
on a liquid crystal display with a wide angle of view, a high
picture quality, a quick response, and so orn. At present, since
a liquid crystal display having an advanced super dimension
switch (ADS) mode, an in-plane switching (IPS) mode, or a
vertical alignment-in-plane switching mode (VA-IPS) exhib-
its a wide angle of view, a high picture quality, a quick
response, and other good performances, these liquid crystal
display technologies are well adapted to be applied in various
fields of dynamic imaging liquid crystal display.

[0006] The ADS mode is a core technology of a plane
electric field wide angle of view, and the core technology can
be described as follows. A multi dimensional electric field is
formed by an electric field generated at edges of slit elec-
trodes in the same layer and an electric field generated
between a layer of slit electrodes and a layer of plate elec-
trode, so that all orientations of liquid crystal molecules
among the slit electrodes and above the slit electrodes in a
liquid crystal cell are revolved, improving the operation effi-
ciency of the liquid crystal and increasing the light transmit-
tance. The use of ADS mode technology can achieve a high
picture quality of a thin film transistor-liquid crystal display
(TFT-LCD), such as, a high resolution, a high transmittance,
a low power consumption, a wide angle of view, a high
aperture ratio, a low chromatic aberration, non-push Mura,
and other advantages. For different applications, the ADS
technology is developed into various modified technologies,
such as, a high transmission I-ADS technology, a high aper-
ture ratio H-ADS technology, a high resolution S-ADS tech-
nology, and so on.

[0007] FIG. 1shows an ADS mode of display panel in prior
arts. As shown in FIG. 1, the display panel comprises a color
film substrate 10, an array substrate 20, and a liquid crystal
molecule 30 between the color film substrate 10 and the array
substrate 20. The array substrate 20 comprises a pixel elec-
trode 200 disposed thereon, a common electrode 202 located
above the pixel electrode 200 and electrically insulated from
the pixel electrode 200 by an insulation layer 201, and an
orientation film 203 disposed on the common electrode 202.

1. Field of the Invention
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Another orientation film 100 is disposed on a side of the color
film substrate 10 contacting with the liquid crystal molecule
30.

[0008] Please be noted that the common electrode and the
pixel electrode can be interchanged. In addition, the common
electrode may be located above or below the pixel electrode.
No matter which one of the common electrode and the pixel
electrode is located above, the one of the common electrode
and the pixel electrode which is located above is set as a slit
electrode, and the other which is located below is set as a plate
electrode or a slit electrode. In an exemplary embodiment, an
orientation film is disposed on the common electrode of the
array substrate.

[0009] The structure of the ADS mode of array substrate in
prior arts gives rise to a phenomenon that residual direct
current charges are left on the array substrate, and the residual
direct current charges may cause a problem of an afterimage
phenomenon on a displayed image. The reason resulted in the
problem can be interpreted as follows.

[0010] Since some movable charges with positive and
negative charges inevitably reside in the liquid crystal mol-
ecule, when a voltage is applied between the pixel electrode
and the common electrode for displaying an image, these
movable residual charges with positive and negative polari-
ties each is moved toward a respective electrode of the com-
mon electrode or the pixel electrode having an opposite polar-
ity, and accumulated on a surface of the orientation film.
Because the common electrode contacts the orientation film,
the residual charges having a polarity opposite to that of the
common electrode are attached on the surface of the orienta-
tion film. As shown in FIG. 1, the residual positive charges 40
are attached on the surface of the orientation film. However,
the pixel electrode is located below and isolated from the
common electrode, therefore, the residual charges having a
polarity opposite to that of the pixel electrode cannot be
moved toward the pixel electrode and cannot be attached on
the surface of the orientation film. As a result, the residual
charges having a polarity opposite to that of the pixel elec-
trode are remained on the surface of the liquid crystal mol-
ecule, and it is referred as a direct current residual phenom-
enon. When the applied voltage is removed entirely, the liquid
crystal molecule offset an original orientation thereof due to
the effect of the residual charges on the surface thereof. The
direct current residual charges cause the problem of afterim-
age phenomenon on the displayed image, decreasing the dis-
play quality of the image.

SUMMARY OF THE INVENTION

[0011] Thepresentinvention has been made to overcome or
alleviate at least one aspect of the above mentioned disadvan-
tages.

[0012] Accordingly, it is an object of the present invention
to provide an array substrate, a method for producing the
array substrate, and a liquid crystal display apparatus that can
divert direct current residual charges from a liquid crystal
molecule to eliminate a problem of afterimage phenomenon
on a displayed image due to the direct current residual
charges.

[0013] According to an aspect of the present invention,
there is provided an array substrate ofa liquid crystal display,
comprising: a substrate; a first electrode disposed on the
substrate; a second electrode located above and electrically
insulated from the first electrode; and an orientation film
disposed on the second electrode, wherein the array substrate
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further comprising: at least one shunt electrode connected to
at least one of first electrodes to divert residual charges left
over a surface of a liquid crystal molecule, and the shunt
electrode is located at a side of the orientation film not con-
tacting the liquid crystal molecule.

[0014] According to another aspect of the present inven-
tion, there is provided a liquid crystal display apparatus com-
prising the above array substrate.

[0015] According to another aspect of the present inven-
tion, there is provided a method for producing an array sub-
strate of a liquid crystal display, comprising:

[0016] forming afirst electrode, a second electrode, a shunt
electrode, a first insulation layer and an orientation film on a
substrate,

[0017] wherein the first insulation layer is disposed
between the first electrode and the second electrode as well as
the shunt electrode,

[0018] wherein the orientation film is disposed on the sec-
ond electrode and the shunt electrode, and

[0019] wherein the first electrode is electrically connected
to the shunt electrode.

[0020] Inthe embodiments of the present invention, at least
one shunt electrode is provided on the first electrode (a pixel
electrode) to divert residual charges left over a surface of the
liquid crystal molecule, and the shunt electrode is located at a
side of the orientation film not contacting with the liquid
crystal molecule, and electrically connected to the first elec-
trode. The second electrode (common electrode) is located
above the first electrode and contacts with the orientation
film, and the shunt electrode contacts with the orientation
film. The shunt electrode is electrically connected to the first
electrode, and the second electrode has a polarity opposite to
that of the first electrode. That is, the second electrode con-
tacting with the orientation film has a polarity opposite to that
of the shunt electrode. The residual positive and negative
charges on the liquid crystal molecule each is diverted toward
the respective electrode having an opposite polarity, for
example, the residual positive charges are moved from the
liquid crystal molecule to the orientation film near the second
electrode, and the residual negative charges are moved from
the liquid crystal molecule to the orientation film near the
shunt electrode connected to the first electrode. In this way,
the residual positive and negative charges can be diverted
from the liquid crystal molecule to the orientation film,
thereby decreasing the probability of occurrence of the after-
image phenomenon, and improving the image display qual-
ity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other features of the present inven-
tion will become more apparent by describing in detail exem-
plary embodiments thereof with reference to the accompany-
ing drawings, in which:

[0022] FIG.1isanillustrative cross section view of aliquid
crystal display panel in a prior art;

[0023] FIG.2isanillustrative top view of an array substrate
according to an exemplary embodiment of the present inven-
tion;

[0024] FIG. 3 is an illustrative cross section view of the
array substrate taken along a line A-B of FIG. 2;

[0025] FIG. 4 is an illustrative cross section view of an
array substrate according to an exemplary embodiment of the
present invention, wherein a pixel electrode and a shunt elec-
trode are electrically connected through a via;
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[0026] FIG. 5isanillustrative cross section view of aliquid
crystal display panel comprising the array substrate of FIG. 3;
[0027] FIG. 6isanillustrative top view of a shunt electrode
disposed above a gate electrode scan line according to an
exemplary embodiment of the present invention;

[0028] FIG. 7isanillustrative top view of a shunt electrode
disposed above a data signal line according to an exemplary
embodiment of the present invention; and

[0029] FIG. 8isanillustrative top view of a shunt electrode
disposed in the same layer with a common electrode accord-
ing to an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

[0030] Exemplary embodiments of the present disclosure
will be described hereinafter in detail with reference to the
attached drawings, wherein the like reference numerals refer
to the like elements. The present disclosure may, however, be
embodied in many different forms and should not be con-
strued as being limited to the embodiment set forth herein;
rather, these embodiments are provided so that the present
disclosure will be thorough and complete, and will fully
convey the concept of the disclosure to those skilled in the art.
[0031] According to an exemplary embodiment of the
present invention, there is provided an array substrate, a
method for producing the array substrate, and a display appa-
ratus that can divert direct current residual charges from a
surface of a liquid crystal molecule to eliminate a problem of
afterimage phenomenon on a displayed image due to the
direct current residual charges.

[0032] According to an exemplary embodiment of the
present invention, there is provided an array substrate com-
prising: a substrate; a first electrode disposed on the substrate;
a second electrode located above and electrically insulated
from the first electrode; and an orientation film disposed on
the second electrode. The array substrate further comprises at
least one shunt electrode electrically connected to at least one
of first electrodes to divert residual charges left over a surface
of aliquid crystal molecule, and the shunt electrode is located
at a side of the orientation film not contacting with the liquid
crystal molecule.

[0033] In an array substrate according to the embodiment
of the present invention, there is provided at least one shunt
electrode located at a side of the orientation film not contact-
ing with the liquid crystal molecule and electrically con-
nected to the first electrode to divert residual charges left over
the surface of the liquid crystal molecule. The second elec-
trode is configured to attract the residual charges on the liquid
crystal molecule having a polarity opposite to that of the
second electrode, and the shunt electrode is configured to
attract the residual charges on the liquid crystal molecule
having a polarity opposite to that of the shunt electrode. As a
result, the residual positive and negative charges on the liquid
crystal molecule are diverted to regions of the orientation film
corresponding to the second electrode and the shunt elec-
trode, respectively, thereby eliminating the residual charges
from the liquid crystal molecule, avoiding the afterimage
phenomenon due to the direct current residual charges, and
improving the quality of the displayed image.

[0034] Please be noted that the first electrode and the sec-
ond electrode may be used as a pixel electrode, a common
electrode, or another electrode having a similar function as
them.
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[0035] Hereafter, it will describe in detail exemplary
embodiments of the present invention, in which the first elec-
trode is used as a pixel electrode and the second electrode is
used as a common electrode, with reference to the accompa-
nying drawings.

[0036] FIG.2isanillustrative top view of an array substrate
according to an exemplary embodiment of the present inven-
tion; and FIG. 3 is an illustrative cross section view of the
array substrate taken along a line A-B of FIG. 2.

[0037] As shown in FIG. 2, the array substrate comprises a
substrate 1, a pixel electrode (first electrode) 6 disposed on the
substrate 1, a common electrode (second electrode) 2 located
above and electrically insulated from the pixel electrode 6, an
orientation film 3 (see FIG. 3) disposed on the common
electrode 2, and at least one shunt electrode 4 contacting with
the orientation film 3 below the orientation film 3 and elec-
trically connected to at least one of pixel electrodes.

[0038] In an exemplary embodiment, the substrate 1 may
be made of glass, plastic, etc., typically, made of glass. The
pixel electrode and the common electrode may be made of a
transparent metallic oxide film, for example, an indium tin
oxide (ITO) film or an indium zinc oxide (IZ0) film. The
orientation film may be made of polyimide.

[0039] The common electrode 2 may be set as a slit elec-
trode, that is, there is a plurality of slits 21 in a region corre-
sponding to each of pixel units. Further, the pixel electrode 6
may be set as a plate electrode. The shunt electrode 4 con-
nected to the pixel electrode 6 may be disposed in the same
layer with the common electrode. If the second electrode is
use as a pixel electrode, the shunt electrode may be disposed
in the same layer with the pixel electrode. If the shunt elec-
trode 4 is disposed in the same layer with the second elec-
trode, the shunt electrode 4 may be electrically insulated from
the second electrode.

[0040] As shown in FIGS. 2-3, the pixel electrode 6 and the
common electrode 2 both are set as the slit electrode.

[0041] FIG.4is anillustrative local view showing the pixel
electrode 6 electrically connected to the shunt electrode 4
through a via according to an exemplary embodiment of the
presentinvention. As showninFIGS. 3-4, the illustrated array
substrate comprises a substrate 1, a pixel electrode 6 disposed
on the substrate 1, a common electrode 2 disposed above the
pixel electrode 6, an orientation film 3 disposed on the com-
mon electrode 2, and an insulation layer 5 disposed between
the pixel electrode 6 and the common electrode 2. The array
substrate further comprises a shunt electrode 4 electrically
connected to the pixel electrode 6 through a via and disposed
in the same layer with the common electrode 2.

[0042] Please be noted that one or more shunt electrodes
are provided for all pixel electrodes on the array substrate or
a portion of the pixel electrodes on the array substrate as
necessary.

[0043] The number of the shunt electrodes provided for
each of the pixel electrodes may be determined according to
the size of the liquid crystal display and practical require-
ments, for example, the number of the shunt electrodes pro-
vided for each of the pixel electrodes may be selected as 1~5.
[0044] The pixel electrode may be electrically connected to
the shunt electrode in other manners, for example, the pixel
electrode may be electrically connected to the shunt electrode
by a pillar conductive pad provided between the pixel elec-
trode and the shunt electrode.

[0045] Hereafter, it will describe the principle of diverting
the direct current residual charges from the surface of the
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liquid crystal molecule and eliminating the afterimage phe-
nomenon due to the direct current residual charges with ref-
erence to a liquid crystal display panel according to an exem-
plary embodiment of the present invention.

[0046] FIG.5isanillustrative cross section view of aliquid
crystal display panel according to an exemplary embodiment
of the present invention.

[0047] As shown in FIG. 5, the liquid crystal display panel
comprises a color film substrate 7, an array substrate 8, and
liquid crystal molecules 9 disposed between the color film
substrate 7 and the array substrate 8. The array substrate 8
comprises the array substrate shown in FIG. 3.

[0048] During displaying an image, each of the pixel elec-
trode and the common electrode is applied with a predeter-
mined voltage to generate a transverse electric field. In addi-
tion, another electric field is generated between the shunt
electrode connected to the pixel electrode and the common
electrode.

[0049] Charged residual ions (also referred as residual
charges) about or on the surface of the liquid crystal molecule
9 move along the electric field generated between the shunt
electrode 4 and the common electrode 2, and finally the
positive and negative residual charges 11, 12 reach the orien-
tation film 3 and are attached on the surface of the orientation
film 3. The residual charges 12 having a polarity opposite to
that of the common electrode 2 are accumulated on the sur-
face of the orientation film 3 according to the common elec-
trode 2, and the other residual charges 11 having a polarity
opposite to that of the shunt electrode 4 are accumulated on
the surface of the orientation film 3 according to the shunt
electrode 4. In this way, the positive and negative residual
charges 11, 12 accumulated on the surface of the liquid crystal
molecule are diverted to regions of the orientation film 3
corresponding to the common electrode 2 and the shunt elec-
trode 4, respectively, thereby eliminating the residual charges
from the liquid crystal molecule 9, avoiding the afterimage
phenomenon due to the direct current residual charges, and
improving the quality of the displayed image.

[0050] Hereafter, it will describe an arrangement of the
shunt electrode on the array substrate according to an exem-
plary embodiment of the present invention.

[0051] Please be noted that the display apparatus also com-
prises a color film substrate on which pixel units are provided.
Each of the pixel units may comprise a plurality of sub-pixel
units. Generally, each of the pixel units comprises three sub-
pixel units composed of a Red sub-pixel unit, a Green sub-
pixel unit, and a Blue sub-pixel unit. But the present invention
is not limited to the above embodiments, the pixel unit may
further comprise other sub-pixel units, for example, the pixel
units may be directly provided on the array substrate without
the color film substrate. The respective sub-pixel units are
used to display an image. Accordingly, a region where the
sub-pixel units are located is referred as a display region, and
a region between the sub-pixel units is referred as a non-
display region.

[0052] As shown in FIG. 6, the array substrate comprises a
gate electrode scan line 13 arranged in a lateral direction and
a data signal line 14 arranged in a longitudinal direction. The
pixel electrode 6 is arranged in a region defined by the gate
electrode scan lines 13 and the data signal lines 14.

[0053] For example, as shown 2, the pixel electrode 6 fur-
ther comprises a portion located in the non-display region
between the sub-pixel units. The shunt electrode 4 is provided
in the non-display region outside the display region of the
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sub-pixel units. For example, the shunt electrode 4 may be
provided in the non-display region between adjacent sub-
pixel units on the array substrate. In an typical arrangement,
the shunt electrode 4 may be provided in a region correspond-
ing to the data signal line 14 and/or the gate electrode scan
line 13 (see FIG. 6) between the two adjacent sub-pixel units
and electrically insulated from the data signal line or the gate
electrode scan line, and such arrangement will not result in
decreasing the aperture ratio of the liquid crystal display.
[0054] The shunt electrode 4 is arranged in a region where
the gate electrode scan line 13 is located and electrically
insulated from the gate electrode scan line 13 by an insulation
layer (not shown in FIG. 6).

[0055] As shown in FIG. 8, in order to simply connect the
pixel electrode 6 to the shunt electrode 4 through the via 18,
the projections of the pixel electrode 6 and the shunt electrode
4 on the substrate 1 are partly overlapped with each other, and
the overlapped area of projections of the pixel electrode 6 and
the shunt electrode 4 on the substrate 1 is located in the
non-display region. Alternatively, as shown in FIG. 7, the
shunt electrode 4 is arranged in a region where the data signal
line 14 is located, that is, the shunt electrode 4 is arranged in
the same layer with the common electrode 2 and a projection
ofthe shunt electrode 4 on the substrate is overlapped with the
data signal line 14. In an exemplary embodiment, the data
signal line 14 1s electrically isolated from the shunt electrode
by an insulation layer, and the shunt electrode 4 is electrically
connected to the pixel electrode 6 through the via 18.

[0056] In another exemplary embodiment, the shunt elec-
trode 4 may have a width less than that of the gate electrode
scan line 13 or the data signal line 14, the shunt electrode 4
may have a length slightly larger than the width of thereof.
[0057] For various liquid crystal displays with different
sizes, the gate electrode scan lines 13 or the data signal lines
14 may have different widths. In an exemplary embodiment,
the width of the shunt electrode 4 may be designed to be two
thirds of the width of the gate electrode scan line 13 or the data
signal line 14.

[0058] Inanexemplary embodiment, the width of the shunt
electrode 4 may be in a range of 3 um~20 pm, and the length
of the shunt electrode 4 may be in a range 0f 3 um~30 pm.
[0059] In an exemplary embodiment, the width of the gate
electrode scan line 13 or the data signal line 14 may be in a
range of about 3 um~30 pm. Each of the shunt electrodes 4
may have an area within a range of 30*50 pm?. Each of the
sub-pixel units may have a width and a length within hun-
dreds of microns. Therefore, the shunt electrode 4 is much
less than the pixel electrode 6, and does not have an influence
on the image display effect.

[0060] In an exemplary embodiment of the present inven-
tion, one or more shunt electrode(s) 4 may be provided
between two adjacent sub-pixel units. In the array substrate
illustrated in FIG. 2, only one shunt electrode 4 is provided
between two adjacent sub-pixel units. In an exemplary
embodiment, the number and position of the shunt electrode
4 may be determined as necessary. For example, the shunt
electrodes 4 may be provided in the non-display regions
between all adjacent sub-pixel units, or in the non-display
regions between parts of adjacent sub-pixel units.

[0061] For example, the shunt electrodes 4 may be evenly
arranged on the array substrate 8 so that the residual charges
can be evenly distributed to prevent the residual charges from
being over concentrated and making a negative influence on
the performance of the array substrate 8.
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[0062] In an exemplary embodiment, the size of the shunt
electrode 4 may be determined depending on the width of the
data signal line 14 or the gate electrode scan line 13, prefer-
ably, the width of the shunt electrode 4 may be less than that
of the data signal line 14 or the gate electrode scan line 13. The
size of the shunt electrode 4 cannot be designed to be over
large because the shunt electrode 4 with such over large size
can cause a large parasitic capacitance between the shunt
electrode 4 and the gate line below the shunt electrode 4,
producing a disadvantageous effect on the image display
quality.

[0063] In an array substrate of an exemplary embodiment
of the present invention, please be noted that the common
electrode and the pixel electrode may be interchanged with
each other, that is, the common electrode may be provided
above or below the pixel electrode. No matter which one of
the common electrode and the pixel electrode is provided
above, the one of the common electrode and the pixel elec-
trode provided above must be set as a slit electrode, and the
other provided below may be set as a plate electrode or a slit
electrode. The common electrode shown in F1G. 2 is set as the
slit electrode, and the common electrode shown in FIG. 6 is
set as the plate electrode.

[0064] In a process of producing the array substrate of the
present invention, in case where the pixel electrode provides
avoltage for the shunt electrode, the process of producing the
array substrate is not increased.

[0065] In an exemplary embodiment of the present inven-
tion, alayer of conductive film having a predetermined thick-
ness may be deposited on the insulation layer 5 and the via 18
shown in FIG. 4, and the common electrode 2 and the shunt
electrode 4 shown in FIG. 8 may be formed by exposing,
developing, photolithographing and etching (for example,
wet etching) the conductive film to remove the conductive
film between the common electrode 2 and the shunt electrode
4 and expose the insulation layer 5 below the common elec-
trode 2. The process of the present invention is different from
that of prior arts only in that the pattern of the formed con-
ductive film without increasing any additional process.

[0066] Hereafter, it will describe a process of producing the
above array substrate according to an exemplary embodiment
of the present invention. The process of producing the above
array substrate comprising steps of:

[0067] (1) depositing a layer of first metal film having a
predetermined thickness on a glass substrate, and masking,
exposing, developing, photolithographing and etching the
first metal film to form a first pattern comprising a gate elec-
trode and a gate electrode scan line;

[0068] (2) continue depositing an insulation layer on the
first pattern and a metallic oxide layer on the insulation layer,
and masking, exposing, developing, photolithographing and
etching the metallic oxide layer to form a second pattern
comprising a semiconductor layer;

[0069] (3) continue depositing a layer of second metal film
having a certain thickness on the second pattern, and mask-
ing, exposing, developing, photo etching and etching the
second metal film to form a third pattern comprising a source
and drain electrode layer and a data signal line;

[0070] (4) continue depositing a layer of third metal film
having a predetermined thickness on the third pattern, and
masking, exposing, developing, photolithographing and etch-
ing the third metal film to form a fourth pattern comprising a
pixel electrode;
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[0071] (5) continue depositing a passivation layer on the
fourth pattern, and masking, exposing, developing, photo-
lithographing and etching the third metal film to form a via;
and

[0072] (6) continue depositing a layer of fourth metal film
on the passivation layer, and masking, exposing, developing,
photolithographing and etching the fourth metal film to form
a five pattern comprising a common electrode and a shunt
electrode.

[0073] It is to be understood that the above process is
intended to be illustrative, and not restrictive. The present
invention may cover any process as long as the process can
achieve the configuration of the above array substrate and not
limited to the above embodiment.

[0074] Hereafter, it will describe in detail a method for
producing the above array substrate according to an exem-
plary embodiment of the present invention, and the method
comprising a step of:

[0075] forming a first electrode, a second electrode, a shunt
electrode, a first insulation layer and an orientation film on a
substrate,

[0076] wherein the first insulation layer is disposed
between the first electrode and the second electrode as well as
the shunt electrode, the orientation film is disposed on the
second electrode and the shunt electrode, and the first elec-
trode is electrically connected to the shunt electrode.

[0077] Typically, as shown in FIGS. 3-5 and FIG. 8, the first
electrode 6 is electrically connected to the shunt electrode 4
through a via 18.

[0078] In the above method, said step of forming the first
electrode 6, the second electrode 2, the shunt electrode 4, the
first insulation layer 5 and the orientation film 3 on the sub-
strate 1 comprising steps of:

[0079] forming the first electrode 6 on the substrate 1 by a
patterning process;

[0080] forming the first insulation layer 5, at least covering
the first electrode 6, on the substrate 1 on which the first
electrode 6 is formed by a patterning process;

[0081] forming the via 18 in a region of the first insulation
layer 5 corresponding to the first electrode 6 by a patterning
process;

[0082] forming the second electrode 2 and the shunt elec-
trode 4 on the substrate 1 on which the first insulation layer 5
and the via 18 are formed by a single patterning process,
wherein the shunt electrode 4 is located above the via 18 and
electrically connected to the first electrode 6 below the via 18;
and

[0083] forming the orientation film 3 on the substrate 1 on
which the second electrode 2 and the shunt electrode 4 are
formed by a process comprising coating, curing and grinding,
or a patterning process comprising coating and optical orien-
tating, efc.

[0084] The process of producing the orientation film 3 is
similar to that of the prior arts, for example, the orientation
film 3 may be formed by printing, depositing or other suitable
manner, and the detailed description thereof is omitted herein.
[0085] For example, as shown in FIGS. 3-8, the first elec-
trode 6 is used as a pixel electrode, the second electrode 2 is
used as a common electrode;

[0086] Said forming the first electrode 6 on the substrate 1
by a patterning process may comprise a step of:

[0087] forming the first electrode 6 in a pixel region of any
one sub-pixel unit and the non-display region between the any
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one sub-pixel unit and at least one of sub-pixel units adjacent
to the any one sub-pixel unit on the substrate by a patterning
process.

[0088] Said forming the via 18 in the first insulation layer 5
by a patterning process may comprise a step of:

[0089] forming the via 18 in a region of the first insulation
layer 5 corresponding to the portion of the pixel electrode 6 in
the non-display region by a patterning process.

[0090] Said forming the shunt electrode 4 on the substrate 1
by a patterning process may comprise a step of:

[0091] forming the shunt electrode 4 above the via 18 onthe
substrate 1 by a patterning process.

[0092] For example, the array substrate is further provided
with a data signal line 14 and/or a gate electrode scan line 13
thereon, and the method further comprising a step of forming
the data signal line 14 and/or the gate electrode scan line 13.
[0093] In the above step of said forming the second elec-
trode 2 and the shunt electrode 4 on the substrate 1 on which
the first insulation layer 5 and the via 18 are formed, the shunt
electrode 4 is formed in a region corresponding to the data
signal line 14 and/or the gate electrode scan line 13 between
two adjacent sub-pixel units.

[0094] For example, said forming the shunt electrode 4
above the via 18 on the substrate 1 by a patterning process
may comprise a step of: forming the shunt electrode 4 above
the via 18 on the substrate 1 and in a region corresponding to
the data signal line 14 and/or the gate electrode scan line 13
between two adjacent sub-pixel units by a patterning process.
[0095] The above method for producing an array substrate
is described only by taking an array substrate having ADS
mode as an example. The method for producing an array
substrate having high resolution advanced super dimension
switch (HADS), inverse advanced super dimension switch
(I-ADS) IPS or VA-IPS mode is similar to the above method,
and the detailed description is omitted herein.

[0096] According to an exemplary embodiment of the
present invention, there is also provided a display apparatus
comprising the above array substrate. The display apparatus
may be any product or member with a display function, such
as, a liquid crystal display, a liquid crystal panel, a liquid
crystal TV, a digital photo frame, a mobile telephone, a panel
computer, and so on.

[0097] In the embodiment of the present invention, the
display apparatus is not only adapted to ADS-LCD, but also
HADS-LCD, IADS-LCD, SADS-LCD, IPS-LCD or
VA-IPS-LCD. The present invention solves the problem that
the configuration of the conventional array substrate cannot
divert the residual charged ions from the liquid crystal mol-
ecule. For example, the electrode contacting with the orien-
tation film may comprises only the common electrode or only
the pixel electrode, one portion of the residual charged ions
(for example, positive ions) is diverted from the liquid crystal
molecule and accumulated on a part of the orientation film
near the common electrode or the pixel electrode contacting
with the orientation film, and the other portion of the residual
charged ions (for example, negative ions) is remained on the
liquid crystal molecule.

[0098] In the array substrate according to exemplary
embodiments of the present invention, there is provided at
least one shunt electrode to divert residual charges left over
the surface of the liquid crystal molecule. The shunt electrode
is located at a side of the orientation film not contacting with
the liquid crystal molecule, and electrically connected to the
pixel electrode.
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[0099] The common electrode is located above the pixel
electrode and contacts with the orientation film, and the shunt
electrode contacts with the orientation film. The shunt elec-
trode is electrically connected to the pixel electrode, and the
common electrode has a polarity opposite to that of the pixel
electrode. That is, the common electrode contacting with the
orientation film has a polarity opposite to that of the shunt
electrode. The residual positive and negative charges on the
liquid crystal molecule each is diverted toward the respective
electrode having an opposite polarity, for example, the
residual positive charges are moved from the liquid crystal
molecule to the orientation film near the common electrode,
and the residual negative charges are moved from the liquid
crystal molecule to the orientation film near the shunt elec-
trode connected to the pixel electrode. In this way, the
residual positive and negative charges can be diverted from
the liquid crystal molecule to the orientation film, thereby
decreasing the probability of occurrence of the afterimage
phenomenon, and improving the image display quality.
[0100] Although several exemplary embodiments have
been shown and described, it would be appreciated by those
skilled in the art that various changes or modifications may be
made in these embodiments without departing from the prin-
ciples and spirit of the disclosure, the scope of which is
defined in the claims and their equivalents.
What is claimed is:
1. Anarray substrate ofa liquid crystal display, comprising:
a substrate;
a first electrode disposed on the substrate;
asecond electrode located above and electrically insulated
from the first electrode;
an orientation film disposed on the second electrode; and
at least one shunt electrode connected to at least one of first
electrodes to divert residual charges left over a surface of
a liquid crystal molecule, the shunt electrode being
located at a side of the orientation film not contacting
with the liquid crystal molecule.
2. The array substrate according to claim 1,
wherein the shunt electrode and the second electrode are
disposed in the same layer.
3. The array substrate according to claim 1,
wherein the first electrode is electrically connected to the
shunt electrode through a via.
4. The array substrate according to claim 1,
wherein the first electrode or the second electrode is used as
a pixel electrode having a portion located in a non-
display region between sub-pixel units, and
wherein the shunt electrode is located in the non-display
region between two adjacent sub-pixel units.
5. The array substrate according to claim 4,
wherein the array substrate is further provided with a data
signal line and/or a gate electrode scan line thereon, and
wherein the shunt electrode is located in a region corre-
sponding to the data signal line and/or the gate electrode
scan line between the two adjacent sub-pixel units.
6. The array substrate according to claim 1,
wherein the number of the shunt electrodes electrically
connected to any one of the first electrodes is in a range
of 1-5.
7. The array substrate according to claim 1,
wherein the shunt electrode is formed in a rectangle shape
with a width of 3~20 um and a length of 3~30 pm.

May 22, 2014

8. The array substrate according to claim 1,

wherein the first electrode comprises a slit electrode or a
plate electrode, and the second electrode comprises aslit
electrode.

9. The array substrate according to claim 1,

wherein the first electrode comprises a pixel electrode, and
the second electrode comprises a common electrode; or

wherein the first electrode comprises a common electrode,
and the second electrode comprises a pixel electrode.

10. A liquid crystal display comprising an array substrate

according to claim 1.

11. A method for producing an array substrate of a liquid

crystal display, comprising a step of:

forming a first electrode, a second electrode, a shunt elec-
trode, a first insulation layer and an orientation film on a
substrate,
wherein the first insulation layer is disposed between the
first electrode and the second electrode as well as the
shunt electrode,
wherein the orientation film is disposed on the second
electrode and the shunt electrode, and
wherein the first electrode is electrically connected to the
shunt electrode.
12. The method according to claim 11,
wherein the first electrode is electrically connected to the
shunt electrode through a via;
wherein said step of forming the first electrode, the second
electrode, the shunt electrode, the first insulation layer
and the orientation film on the substrate coniprising:
forming the first electrode on the substrate by a patterning
process;
forming the first insulation layer, at least covering the first
electrode, on the substrate on which the first electrode is
formed by a patterning process;
forming the via in a region of the first insulation layer
corresponding to the first electrode by a patterning pro-
cess;
forming the second electrode and the shunt electrode onthe
substrate on which the first insulation layer and the via
are formed by a single patterning process, wherein the
shunt electrode is located above the via and electrically
connected to the first electrode below the via; and
forming the orientation film on the substrate on which the
second electrode and the shunt electrode are formed by
a patterning process.
13. The method according to claim 12,
wherein the first electrode comprises a pixel electrode hav-
ing a portion located in a non-display region between
sub-pixel units, and the second electrode comprises a
common electrode,
wherein said step of forming the first electrode on the
substrate by a patterning process comprising a step of:
forming the first electrode in a pixel region of any one
sub-pixel unit and the non-display region between the
any one sub-pixel unit and at least one of sub-pixel
units adjacent to the any one sub-pixel unit on the
substrate by a patterning process,
wherein said step of forming the via in a region of the first
insulation layer corresponding to the first electrode com-
prising a step of?
forming the via in a region of the first insulation layer
corresponding to the portion of the pixel electrode in
the non-display region by a patterning process;
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wherein said step of forming the shunt electrode on the
substrate by a patterning process comprising a step of:
forming the shunt electrode above the via on the sub-

strate by a patterning process.

14. The method according to claim 13,

wherein the array substrate is further provided with a data
signal line and/or a gate electrode scan line thereon,

wherein the method further comprising a step of forming
the data signal line and/or the gate electrode scan line,
and

wherein in the step of said forming the second electrode
and the shunt electrode on the substrate on which the first
insulation layer and the via are formed, the shunt elec-
trode is formed in a region corresponding to the data
signal line and/or the gate electrode scan line between
two adjacent sub-pixel units.
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