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PIXEL UNIT, ARRAY SUBSTRATE, LIQUID
CRYSTAL PANEL AND METHOD FOR
MANUFACTURING THE ARRAY SUBSTRATE

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to a
pixel unit, an array substrate, a liquid crystal panel, a display
device and a method for manufacturing the same.

BACKGROUND

[0002] Liquid Crystal Displays (LCDs) have characteris-
tics such as small volume, low power consumption, radiation-
free, etc., and have been prevailed in the field of flat display.
Thin film transistor liquid crystal displays (TFT-LCDs) are
the mainstream of liquid crystal displays at present.

[0003] A liquid crystal panel of the liquid crystal display
comprises an array substrate and a color filter substrate. A
gate line is disposed on the array substrate, a data line is
disposed perpendicular to the gate line, and the gate line and
the data line intersect each other to define a pixel region; a thin
film transistor and a pixel electrode are disposed within the
pixel region; and a gate electrode of the thin film transistor is
connected to the gate line, a source electrode thereof is con-
nected to the data line, and a drain electrode thereof is con-
nected to the pixel electrode.

[0004] The array substrate is a key component of the liquid
crystal display panel, and a pixel structure composed of the
thin film transistor and the pixel electrode and so on is an
important element of the array substrate. A conventional TN
mode liquid crystal display has characteristics such as rela-
tively small viewing angles, unable to meet requirements of a
high-quality display, etc.

[0005] In an Advanced-Super Dimensional Switching
(AD-SDS) technology, a multi-dimensional electric field is
formed by an electric field produced at edges of a slit elec-
trode on a same plane and an electric field produced between
a slit electrode layer and a plate-like electrode layer so as to
allow liquid crystal molecules at all orientations, which are
located directly above the electrode and between the slit
electrodes in a liquid crystal cell, to be rotated, thereby
enhancing work efficiency of liquid crystals and increasing
transmissive efficiency. The Advanced-Super Dimensional
Switching technology can improve picture quality of TFT-
LCD products, and has advantages of high resolution, high
transmittance, low power consumption, wide viewing angles,
high aperture ratio, low chromatic aberration, and push Mura-
free, etc.

[0006] The structure of a conventional ADS pixel unit com-
prises: a thin film transistor, a pixel electrode, and a common
electrode. The pixel electrode is located above the common
electrode; the pixel electrode in the uppermost layer is con-
nected to a drain electrode of the thin film transistor, and the
common electrode in the lowermost layer is connected to a
common electrode line. Although a conventional ADS mode
liquid crystal panel has advantages such as high resolution,
high transmittance, low power consumption, wide viewing
angle, high aperture ratio, low chromatic aberration, and push
Mura-free, etc as compared with a conventional TN mode, the
conventional ADS still has a smaller aperture ratio due to its
own characteristics and cannot meet a requirement of high-
quality display.

May 8, 2014

SUMMARY

[0007] Embodiments of the invention realized an improve-
ment upon the conventional ADS mode, and intended to
provide a novel I-ADS type pixel unit, an array substrate, a
liquid crystal display, display device and manufacturing
method thereof, for increasing aperture ratio of pixels, low-
ering power consumption, and enhancing display quality.
[0008] An aspect of the invention provides a pixel unit,
comprising a thin film transistor, a pixel electrode and a
common electrode, the thin film transistor comprising a thin
film transistor, a pixel electrode and a common electrode, the
thin film transistor comprising a gate electrode, a gate insu-
lating layer provided on the gate electrode, an active layer
provided on the gate insulating layer, a source electrode and a
drain electrode which are provided on the active layer, and a
passivation layer provided on the source electrode and the
drain electrode, wherein the common electrode is provided
directly on the passivation layer; and the pixel electrode is
provided under the passivation layer and is connected to the
drain electrode of the thin film transistor.

[0009] For example, the pixel electrode and the gate elec-
trode are disposed in a same layer, a gate insulating layer is
disposed between the passivation layer and the pixel elec-
trode, and a metal electrode in the same layer as the common
electrode is connected to the drain electrode of the thin film
transistor and the pixel electrode through two via holes,
respectively.

[0010] For example, the common electrode takes a slit
shape and the pixel electrode takes a plate shape.

[0011] For example, the connecting electrode in a same
layer as the common electrode for connecting the pixel elec-
trode and the drain electrode of the thin film transistor
employs the same material as the common electrode.

[0012] Forexample, the pixel electrode and/or the common
electrode are/is transparent electrode(s).

[0013] Forexample, the common electrode is a single-layer
film of ITO or IZO, or a composite film composed of ITO and
170.

[0014] For example, the passivation layer is an oxide, a
nitride, an oxynitride or an organic resin.

[0015] Another aspect of the invention provides an array
substrate comprising a base substrate, a plurality of gate lines
and a plurality of data lines provided on the base substrate,
wherein the data lines are perpendicular to the gate lines, and
intersecting of the gate lines and the data lines defines a
plurality of pixel regions, wherein each of the pixel regions
comprises any one of the aforesaid pixel unit, and wherein for
each pixel unit, the gate electrode of the thin film transistor is
connected to a corresponding gate line, and the source elec-
trode of the thin film transistor is connected to a correspond-
ing data line.

[0016] For example, one gate line is disposed prior to and
one gate line is disposed following each row of the pixel units,
one data line is respectively disposed on the left side and on
the right side of the pixel unit; and only one gate line is
disposed between every two adjacent rows of the pixel units,
and one data line is provided between every two adjacent
columns of the pixel units.

[0017] Alternatively, for example, one gate line is disposed
prior to and one gate line is disposed following the pixel unit,
and two gate lines are disposed between every two adjacent
rows of the pixel units; one data line is disposed on the left
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side or on the right side of each column of the pixel units, and
two columns of the pixel units are interposed between every
two adjacent data lines.

[0018] For example, for each pixel unit, the gate electrode
of the thin film transistor is connected to the gate line prior to
or following the pixel unit, and the source electrode of the thin
film transistor is connected to the data line on the left side or
on the right ride of the pixel unit, so as to achieve a Z-inver-
sion pixel structure.

[0019] For example, the Z-inversion pixel structure com-
prises that:
[0020] the source electrodes of the thin film transistors in

odd-numbered pixel units on a same column are connected to
one data line of the data lines on both sides of the column, the
source electrodes of the thin film transistors in even-num-
bered pixel units are connected to the other data line of the
data lines on both sides of the column, and the source elec-
trodes of the thin film transistors in pixel units in a same row
in two adjacent columns are connected to two different data
lines;

[0021] the pixel units in a same row are connected alter-
nately to the two gate lines both prior to and following the row
of pixel units in every group of two pixel units with the gate
electrodes of the thin film transistors included therein, respec-
tively, and the pixel units connected to each of the gate lines
are located in same one row; and

[0022] for thin film transistors in two adjacent pixel units
which are located between two data lines adjacent to each
other and also in the same row, gate electrodes of them are
connected to two gate lines, respectively, and source elec-
trodes of them are connected to the two data lines, respec-
tively.

[0023] For example, the array substrate further comprises a
common electrode line, and the common electrodes are con-
nected to the common electrode line on a periphery of the
array substrate through via holes.

[0024] For example, the common electrode of each pixel
unit is extended over the one gate line prior to and/or follow-
ing the pixel unit, so as to form a storage capacitor with the
one gate line.

[0025] Still another aspect of the invention provides a lig-
uid crystal panel, comprising a color filter substrate and any
one of the aforesaid array substrates, the color filter substrate
comprising black matrices thereon, wherein on the color filter
substrate, at positions in correspondence with the gate lines,
at positions in correspondence with the data lines, and at
positions in correspondence with boundaries of two columns
of pixel units between two adjacent data lines, there are pro-
vided black matrices.

[0026] For example, black matrices at positions in corre-
spondence with the data lines have a width of 17-23 pum, and
black matrices at positions in correspondence with the bound-
aries of two columns of pixel units between two adjacent data
lines have a width of 6-10 pm.

[0027] Preferably, black matrices at positions in correspon-
dence with the data lines have a width of 20 pm, and black
matrices at positions in correspondence with boundaries of
two columns of pixel units between two adjacent data lines
have a width of 8 pm.

[0028] Another embodiment of the invention further pro-
vides a display device, comprising the aforesaid liquid crystal
panel.

May 8, 2014

[0029] Forexample, the display device further comprises a
backlight source disposed opposite to a light-entering face of
the liquid crystal panel. The backlight source is for example
an LED backlight source.

[0030] Yet still another aspect of the invention provides a
method for manufacturing an array substrate, comprising:
[0031] S101, forming a pattern comprising pixel electrodes
through a first patterning process, and forming a pattern com-
prising gate lines and gate electrodes of thin film transistors of
pixel units through a second patterning process; or

[0032] forming a pattern comprising gate lines and gate
electrodes of thin film transistors of pixel units through a first
patterning process, and forming a pattern comprising pixel
electrodes through a second patterning process;

[0033] S102, forming a pattern comprising a gate insulat-
ing layer, an active layer, data lines and source electrodes and
drain electrodes of the thin film transistors through a third
patterning process;

[0034] S103, forming a pattern comprising a passivation
layer through a fourth patterning process; and

[0035] S104, forming a pattern comprising common elec-
trodes through a fifth patterning process.

[0036] For example, the step S102 comprises:

[0037] forming a gate insulating layer, an active layer and a
source-drain metal thin film sequentially on the base substrate
subject to the step S101;

[0038] coating a layer of photoresist on the source-drain
metal thin film;
[0039] exposing the photoresist with a half-tone or gray-

tone mask plate, so that the photoresist is formed into a
photoresist fully-removed region, a photoresist fully-retained
region and a photoresist half-retained region, wherein the
photoresist fully-retained region corresponds to a region
where the pattern for the data lines, the source electrodes and
the drain electrodes is located, the photoresist half-retained
region corresponds to channel areas of the thin film transis-
tors, and the photoresist fully-removed region corresponds to
a region other than the above patterns; and after a develop-
ment process, the thickness of the photoresist in the photore-
sist fully-retained region does not change, the photoresist in
the photoresist fully-removed region is fully removed, and the
thickness of the photoresist in the photoresist half-retained
region becomes thinner;

[0040] fully etching off the active layer thin film and the
source-drain metal thin film in the photoresist fully-removed
region through a first etching process;

[0041] removing the photoresist in the photoresist half-
retained region entirely by an ashing process, so as to expose
the source-drain metal thin film in this region;

[0042] fully etching off the source-drain metal thin film in
the photoresist half-retained region through a second etching
process, so as to form a pattern comprising the pixel elec-
trodes, the data lines, the source electrodes, the drain elec-
trodes, and the channel areas of the thin film transistors; and

[0043] removing the remaining photoresist.

[0044] For example, the active layer thin film comprises a
semiconductor thin film and a doped semiconductor thin film,
and through the second etching process. the source-drain
metal thin film in the photoresist half-retained region is fully
etched off, and the doped semiconductor thin film in the
channel area is also fully etched off and a partial thickness of
the semiconductor thin film is etched off.
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[0045] For example, the step S103 comprises:

[0046] forming a thin film for the passivation layer on the
substrate subject to the step S102; and

[0047] with a half-tone or gray-tone mask plate, forming
via holes penetrating the passivation layer and the gate insu-
lating layer above the pixel electrodes, and forming via holes
penetrating the passivation layer above the drain electrodes.
[0048] For example, the step S104 comprises:

[0049] forming a transparent conductive thin film on the
substrate subject to the step S103; and

[0050] forming the pattern of the common electrodes with
a normal mask plate.

[0051] For example, forming the gate lines in the step S101
comprises forming one gate line prior to and one gate line
following each row of pixel units, and only one gate line is
formed between every two adjacent rows of pixel units.
[0052] For example, forming data lines in the step S102
comprises forming one data line on the left side and on the
right side of a pixel unit, and one data line is formed between
every two adjacent columns of the pixel units.

[0053] For example, or forming gate lines in the step S101
comprises forming one gate line prior to and one gate line
following each row of pixel units, and two gate lines are
provided between every two adjacent rows of the pixel units.
[0054] For example, or forming data lines in the step S102
comprises forming one data line on the left side or on the right
side of each column of pixel units, and two columns of pixel
units are interposed between every two adjacent data lines.
[0055] For example, in the step S101 the gate electrode of
the thin film transistor of each pixel unit is connected to the
one gate line prior to or following the pixel unit, and in the
step S102 the source electrode of the thin film transistor of
each pixel is connected to one data line on the left side or on
the right side of the pixel unit, so as to achieve a Z-inversion
pixel structure.

[0056] Likely, for example, the Z-inversion pixel structure
comprises that:
[0057] the source electrodes of thin film transistors in odd-

numbered pixel units in a same column are connected to one
data line of the data lines on both sides of the column, the
source electrodes of the thin film transistors in even-num-
bered pixel units are connected to the other data line of the
data lines on both sides of the column, and source electrodes
of thin film transistors in pixel units in a same row in two
adjacent columns are connected to two different data lines;
[0058] the pixel units in the same row are connected alter-
nately to two gate lines prior to and following the row of pixel
units in every group of two pixel units with gate electrodes of
the thin film transistors included therein, respectively, and the
pixel units connected to each of the gate lines are located in
same one row; and

[0059] for the thin film transistors in two adjacent pixel
units which are located between two data lines adjacent to
each other and also in same one row. the gate electrodes of
them are connected to two gate lines, respectively, and the
source electrodes of them are connected to the two data lines,
respectively.

[0060] For example, in the step S101, common electrode
lines are formed when the gate lines and the gate electrodes
are formed, and in the step S104 the common electrodes are
prepared connected to the common electrode lines on a
periphery of the array substrate through via holes.

[0061] For example, in the step S104, a formed common
electrode is extended over the one gate line prior to and/or
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following the pixel unit to which the common electrode
belongs, so as to form a storage capacitor with the one gate
line.

[0062] Yet still another aspect of the invention provides a
method for manufacturing a liquid crystal panel, which com-
prises the above process for manufacturing the array sub-
strate.

[0063] For example, the method further comprises a pro-
cess for manufacturing a color filter substrate, wherein on the
color filter substrate, at positions in correspondence with the
gate lines, at positions in correspondence with the data lines,
and at positions in correspondence with boundaries of two
columns of pixel units between two adjacent data lines, there
are provided black matrices.

[0064] Likewise, for example, the black matrices at posi-
tions in correspondence with the data lines have a width of
17-23 um, and the black matrices at positions in correspon-
dence with boundaries of two columns of pixel units between
two adjacent data lines have a width of 6-10 pm.

[0065] Preferably, the black matrices at positions in corre-
spondence with the data lines have a width of 20 um, and the
black matrices at positions in correspondence with bound-
aries of two columns of pixel units between two adjacent data
lines have a width of 8 um.

[0066] Yet still another aspect of the invention provides a
method for manufacturing a display device, which comprises
the above process for manufacturing the liquid crystal panel.

[0067] Forexample, the display device further comprises a
backlight source disposed in opposition to a light-entering
face of the liquid crystal panel. For example, the backlight
source is an LED backlight source.

[0068] The pixel unitstructure provided by an embodiment
of the invention has wider view angles, as compared with a
conventional TN mode pixel unit structure; and has advan-
tages such as higher aperture ratio, more stable manufactur-
ing process, possibility of being implemented by a 4-Mask
process with a double-tone mask plate, and so on, as com-
pared with a conventional ADS pixel unit structure. For
example, compared with a dual-gate structure implemented
in common ADS, it is possible to make a common electrode
extend over a gate line, shield the impact of signals over the
gate line upon the pixel electrode, whereby a width of a black
matrix over the gate line is decreased, and aperture ratio is
increased. Regarding the array substrates and the manufac-
turing methods thereof provided by an embodiment of the
invention, the resultant I-ADS array substrate has wider view
angles as compared with a conventional TN mode array sub-
strate; and moreover, an array substrate with a dual-gate
structure and a Z-inversion based on the [-ADS can be imple-
mented to facilitate power consumption reduction. For
example, when it is compared with a dual-gate structure
implemented in common ADS, it is possible to make a com-
mon electrode extend over a gate line, shield the impact of
signals over the gate line upon the pixel electrode, whereby a
width of a black matrix over the gate line is decreased, and
aperture ratio is increased, and accordingly display quality is
improved. The liquid crystal panel and manufacturing
method thereof, the display device and manufacturing
method thereof, which are provided by the embodiments of
the invention, comprises the foregoing array substrate and
manufacturing method thereof, and accordingly, it is possible
that aperture ratio is increased meanwhile power consump-
tion is reduced, thereby improving display quality.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0069] Inorder to clearly illustrate the technical solution of
the embodiments of the invention, the drawings of the
embodiments will be briefly described in the following; it is
obvious that the described drawings below are only related to
some embodiments of the invention and thus are not limita-
tive of the invention.

[0070] FIG. 1 s a schematic view showing the plan struc-
ture of an array substrate (a pixel unit) according to an
embodiment of the invention;

[0071] FIG. 1A is a cross-section view taken along a direc-
tion of A1-Al shown in FIG. 1;

[0072] FIG. 1Bis a cross-section view taken along a direc-
tion of B1-B1 shown in FIG. 1;

[0073] FIG. 2 is a schematic view showing the plan struc-
ture of the array substrate subject to a first patterning process;
[0074] FIG. 2A is a cross-section view taken along a direc-
tion of A2-A2 shown in FIG. 2;

[0075] FIG. 3 is a schematic view showing the plan struc-
ture of the array substrate subject to a second patterning
process;

[0076] FIG. 3A is a cross-section view taken along a direc-
tion of A3-A3 shown in FIG. 3;

[0077] FIG. 4 is a schematic view showing the plan struc-
ture of the array substrate subject to a third patterning process;
[0078] FIG. 4A is a cross-section view taken along a direc-
tion of A4-A4 shown in FIG. 4;

[0079] FIG. 5is a schematic view showing the plan struc-
ture of the array substrate subject to a fourth patterning pro-
cess;

[0080] FIG.5A is a cross-section view taken along a direc-
tion of A5-AS shown in FIG. 5;

[0081] FIG. 6 is a schematic view showing an array sub-
strate according to an embodiment of the invention;

[0082] FIG. 7 is schematic view showing a liquid crystal
panel according to an embodiment of the invention; and
[0083] FIG. 8 is another schematic view showing an array
substrate according to an embodiment of the invention.

REFERENCE NUMERALS

[0084] 1-substrate; 2-pixel electrode; 31-gate electrode;
321-gate line 1; 322-gate line 2; 4-gate insulating layer; 5-ac-
tive layer; 61-source electrode; 62-drain electrode; 63-data
line; 7-passivation layer; 81-via hole 1; 82-via hole 2; 9-com-
mon electrode; 91-connecting electrode; 10-black matrix;
11-array substrate; 12-liquid crystals; 13-color resin;
14-color filter substrate; 100-thin film transistor.

DETAILED DESCRIPTION

[0085] In order to make objects, technical details and
advantages of the embodiments of the invention apparent, the
technical solutions of the embodiments will be described in a
clearly and fully understandable way in connection with the
drawings related to the embodiments of the invention. It is
obvious that the described embodiments are justa part butnot
all of the embodiments of the invention. Based on the
described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the invention.

[0086] An array substrate according to an embodiment of
the invention comprises a plurality of gate lines and a plurality
of data lines, these gate lines and data lines intersect each
other to define pixel regions arranged in a matrix, each of the
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pixel regions comprises a pixel unit, and the pixel unit com-
prises a thin film transistor as a switching element and a pixel
electrode and common electrode which are used to control
alignment of liquid crystals. The gate electrode of the thin
film transistor for each pixel is electrically connected to or
integrally formed with a corresponding gate line, the source
electrode thereof is electrically connected to or integrally
formed with a corresponding data line, and the drain electrode
thereof is electrically connected to or integrally formed with
a corresponding pixel electrode. The following description is
mainly directed to one or more pixel units, but other pixel
units may be formed likewise.

Embodiment 1

[0087] An embodiment of the invention provides a pixel
unit, and the structure of the pixel unit according to the
embodiment will be described with reference to FIGS. 1 and
la. It should be noted that, the pixel unit defined in the
embodiment does not include a gate line and a data line. The
pixel unit can be used to form a normal array substrate or a
dual-gate structured array substrate after the gate line the data
line are properly provided.

[0088] FIG. 1is a schematic view showing the plan struc-
ture of pixel unit according to the embodiment of the inven-
tion, and two pixel units which are longitudinally adjacent to
each other in are shown; FIG. 1A is a cross-section view taken
along a direction of A1-A1 as shown in FIG. 1, and FIG. 1B
is schematic cross-section view taken along a direction of
B1-B1 as shown in FIG. 1, that is, FIGS. 1A and 1B are
schematic cross-section views of one pixel unit taken along
different cutting directions.

[0089] The pixel unit in the embodiment comprises a thin
film transistor 100, a pixel electrode 2 and a common elec-
trode 9. The thin film transistor 100 comprises a gate elec-
trode 31, a gate insulating layer 4 provided on the gate elec-
trode 31, an active layer 5 provided on the gate insulating
layer 4, a source electrode 61 and a drain electrode 62 pro-
vided on the active layer 5, and a passivation layer 7 provided
on the source electrode 61 and the drain electrode 62. The
common electrode 9 is directly provided on the passivation
layer 7; the pixel electrode 2 is provided under the passivation
layer 7 and connected to the drain electrode 62 of the thin film
transistor 100. The pixel electrode 2 may be directly provided
under the passivation layer 7, or may be provided under the
passivation layer 7 with other intervening film layer(s), for
example the gate insulating layer 4, which is also be inter-
posed between the passivation layer 7 and the pixel electrode
2. When the pixel electrode 2 is directly provided under the
passivation layer 7, it may directly overlap the drain electrode
from below, or may be connected to the drain electrode by
other ways. The pixel unit according to the embodiment dif-
fers from a conventional ADS one in that, the location rela-
tionships in an up-down direction between the pixel electrode
and the common electrode are interchanged, and thus, the
pixel unit may be called as an Inverse-ADS (I-ADS) type
pixel unit.

[0090] Preferably, in an example of the embodiment, the
pixel electrode 2 and the gate electrode 3 are disposed in a
same layer, the gate insulating layer 4 is interposed between
the passivation layer 7 and the pixel electrode 2, and a con-
necting electrode 91 located in the same layer as the common
electrode 9 is connected to the drain electrode 62 of the thin
film transistor 100 and the pixel electrode 2 through a via hole
81 and a via hole 82, respectively. In the embodiment, the case
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of disposing the pixel electrode 2 and the gate electrode 3 in
the same layer refers to the location relationship between the
pixel electrode 2 and the gate electrode 3, but does not means
that both are formed with a same material in the same layer.
The pixel electrode 2 and the gate electrode 3 may use a same
material, or may use different materials.

[0091] In the embodiment, it is possible that the common
electrode 9 takes a slit shape and the pixel electrode 2 takes a
plate shape, or the common electrode 9 and the pixel electrode
2 each take a slit shape. Preferably, the common electrode 9
takes aslit shape, and the pixel electrode 2 takes a plate shape;
the pixel electrode 2 and the common electrode 9 in such
shapes can be implemented more easily for the structure of
the pixel unit according to the embodiment.

[0092] Furthermore, the connecting electrode 91 in the
same layer as the common electrode 9 adopts a same material
as the common electrode 9. Preferably, the connecting elec-
trode 91 and the common electrode 9 are in a same layer and
formed in a same procedure.

[0093] Preferably, the pixel electrode 2 and/or the common
electrode 9 are/is transparent electrode(s).

[0094] Inthe embodiment, the common electrode 9 may be
a single-layer film of Indium Tin Oxide (ITO) or Indium Zinc
Oxide (IZ0O), or a composite film composed of ITO and 1ZO.
[0095] 1In the embodiment, the passivation layer 7 may be,
for example, an oxide, a nitride, an oxynitride or an organic
resin. Preferably, in the embodiment, the passivation layer 7
employs an organic resin material; good transparency and
insulating characteristic of an organic resin can bring about
better aperture ratio and better display effect to a final display
device.

[0096] Inthe pixel unit provided by the embodiment of the
invention, the common electrode 9 is disposed directly on the
passivation layer 7, and the pixel electrode 2 is disposed under
the passivation layer 7 and connected to the drain electrode 62
of the thin film transistor, and wider view angles can be
realized as compared with a conventional TN mode pixel unit.
Moreover, the pixel unit provided by the embodiment of the
invention has advantages of higher aperture ratio, more stable
manufacturing process, possibility of being manufactured by
a4-Mask process, etc. as compared with a conventional ADS
pixel unit; further, as compared with a dual-gate structure
implemented in conventional ADS, it can make a common
electrode extend over the gate line, shield the impact of sig-
nals over the gate line upon the pixel electrode, whereby a
width of a black matrix over the gate line is decreased, apet-
ture ratio is increase, and accordingly display quality is
improved.

Embodiment 2

[0097] This embodiment provides an array substrate com-
prising a base substrate, and the base substrate is provided
thereon with a gate line and a data line perpendicular to the
gate line. A pixel region is defined between the gate line and
the data line, and the pixel region comprises a pixel unit
described in the above Embodiment 1 (may refer to FI1G. 1).
The gate electrode of the thin film transistor is connected to
the gate line, and the source electrode of the thin film transis-
tor is connected to the data line. It should be noted that, the
array substrate comprising the above pixel unit may be called
as an I-ADS type array substrate; and when compared with a
conventional ADS type array substrate, the location position
in an up-down direction between the pixel electrode 2 and the
common electrode 9 is changed.
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[0098] Inanexample ofthe array substrate according to the
embodiment, the gate lines and data lines intersect each other
to define an array, gates lines are respectively provided prior
to and following the plurality of pixel units of each row, data
lines are respectively provided on the left side and on the right
side of each of the pixel units, and only one gate line is
provided between every two adjacent rows of the pixel units,
and one data line is provided between every two adjacent
columns of the pixel units. Each of the pixels units is an
1-ADS type pixel unit.

[0099] Inanother example of the array substrate according
to the embodiment, gate lines are respectively provided prior
to and following a plurality of pixel units of each row, and two
gate lines 321 and 322 are provided between every two adja-
cent rows of the pixel units, as shown in FIG. 1. FIG. 1 only
illustrates two pixel units on the array substrate which are
longitudinally adjacent to each other. A data line is provided
on the left side or on the right side of each column of the pixel
units, and two columns of the pixel units are interposed
between every two adjacent data lines. This is an array sub-
strate in which a dual-gate structure is implemented based on
the I-ADS. The pixel arrangement on the entire substrate
when the dual-gate structure is implemented can be referred
to a schematic view shown in FIG. 8; it should be noted that,
FIG. 8 is merely illustrative and does not show the specific
pixel structure for each of the pixel units.

[0100] Furthermore, the gate electrode of the thin film tran-
sistor is connected to the gate line prior to or following the
pixel unit to which it belongs, the source electrode of the thin
film transistor is connected to the data line on the left side or
on the right side of the pixel unit to which it belongs, so as to
achieve a Z-inversion pixel structure.

[0101] In the embodiment, the schematic view for achiev-
ing the Z-inversion pixel structure can be achieved in the
following form, as shown in FIG. 8. In the array substrate, the
source electrodes of the thin film transistors in odd-numbered
pixel units in a same column are connected to one data line of
the data lines on both sides of the column, the source elec-
trodes of the thin film transistors in even-numbered pixel
units are connected to the other data line of the data lines on
both sides of the column, and the source electrodes of thin
film transistors in the pixel units in a same row in two adjacent
columns are connected to two different data lines. The pixel
units in the same row are connected alternately to two gate
lines prior to and following the row of pixel units in every
group of two pixel units with the gate electrodes of the thin
film transistors included therein, respectively, and pixel units
connected to each of the gate lines are located in the same row.
Moreover, for thin film transistors in two adjacent pixel units
which are located between two data lines adjacent to each
other and also in a same row, the gate electrodes of them are
connected to two gate lines, respectively, and the source elec-
trodes of them are connected to the two data lines, respec-
tively.

[0102] Inthe embodiment, an exemplary, specific structure
design of a dual-gate structure is shown in FIG. 1, in which a
reference numeral 321 denotes a gate line 1, and 322 denotes
a gate line 2, which forms the dual-gate structure. The array
substrate with the dual-gate structure and the Z-inversion
design in the embodiment can be understood with reference
to FIG. 8. Z-inversion can be used to achieve an object of
reducing power consumption and enhancing display effect by
controlling the same data line so as to control pixels on two
sides (left and right sides) thereof. In combination with the
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dual-gate structure design, each of the data lines can affect
pixels of both columns on the left and right sides thereof.

[0103] The array substrate and an opposed substrate are
disposed opposite to each other to form a liquid crystal cell,
and a liquid crystal material is filled within the liquid crystal
cell so as to form aliquid crystal panel. The opposed substrate
is for example a color filter substrate, and the color filter
comprises black matrices defining a plurality of pixel units
arranged in a matrix. The pixel units of the color filter sub-
strate correspond to the pixel units of the array substrate.
Because the above dual-gate structure is adopted, in the
resulting liquid crystal panel, the area of the black matrices
(BM) on the color filter substrate can be greatly decreased
(because the amount of data lines on the corresponding array
substrate is decreased), thereby greatly increasing aperture
ratio.

[0104] Thearray substrates of the foregoing two kinds each
can further comprise a common electrode line (not shown in
figures), and the common electrodes 9 can be connected to the
common electrode line through via holes on a periphery of the
array substrate.

[0105] Further, in the array substrates of two kinds pro-
vided by the embodiment, the common electrode 9 can fur-
ther be extended over a gate line prior to and/or following the
pixel unit to which it belongs. This design can shield the
impact of signals over the gate line upon the pixel electrode,
thereby decreasing the width of the black matrix over the gate
line and increase aperture ratio. The exemplary structure can
be seen in FIG. 1 or FIG. 1B. FIG. 1 only illustrates two pixel
units on the array substrate which are longitudinally adjacent
to each other. As shown in FIG. 1, the common electrode 9 in
a following pixel unit is extended over the gate line 321, and
the common electrode 9 in a preceding pixel unit is extended
over the gate line 322. FIG. 1B is a schematic cross-section
view taken along a direction of B1-B1 shown in FIG. 1, which
also shows that the common electrode 9 in a preceding pixel
unit is extended over the gate line 322. Because the common
electrode 9 is extended over the gate line, the impact of
signals over the gate line upon the pixel electrode can be
shielded, whereby the width of the black matrix on the color
filter substrate corresponding to the gate line can be reduced
and accordingly aperture ratio is improved.

Embodiment 3

[0106] The embodiment provides a method for manufac-
turing an array substrate, comprising the following steps:

[0107] S101, forming a pattern comprising a pixel elec-
trode through a first patterning process, and a pattern com-
prising a gate line and a gate electrode of a thin film transistor
through a second patterning process; or, forming a pattern
comprising a gate line and a gate electrode of a thin film
transistor through a first patterning process, and a pattern
comprising a pixel electrode through a second patterning
process.

[0108] S102, forming a pattern comprising a gate insulat-
ing layer, an active layer, a data line, and source and drain
electrodes ofthe thin film transistor through a third patterning
process.

[0109] S103, forming a pattern comprising a passivation
layer through a fourth patterning process.

[0110] S104, forming a pattern comprising a common elec-
trode through a fifth patterning process.
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[0111] Hereinafter, an exemplary manufacturing method of
the array substrate according to the embodiment will be
described in detail in combination with FIG. 2 to FIG. 5.
[0112] There are two ways in the step S101 to be selected,
and the following description is based on an example in which
the pattern comprising the pixel electrode is formed by the
first patterning process and the pattern comprising the gate
line and the gate electrode of the thin film transistor is formed
through the second patterning process.

[0113] FIG. 2 is a schematic plan view showing the array
substrate subject to the first patterning process according to
the embodiment of the invention, and FIG. 2A is a cross-
section view taken along a direction of A2-A2 shown in FIG.
2. For example, by means of sputtering or thermal evapora-
tion, a pixel electrode layer is deposited on a base substrate 1
such as a white glass substrate, the pixel electrode layer may
be a transparent conductive thin film, and the transparent
conductive thin film may be Indium Tin Oxide (ITO) or
Indium Zinc Oxide (IZO), etc. Regarding the formed shape,
please refer to FIG. 2. It is possible that a normal mask plate
is used to form the desired pattern of a pixel electrode 2
through the first patterning process.

[0114] FIG. 3 is a schematic plan view showing the array
substrate subject to the second patterning process according
to the embodiment of the invention, and FIG. 3A is a cross-
section view taken along a direction of A3-A3 shown in FIG.
3. For example, by means of sputtering or thermal evapora-
tion, a gate metal thin film is deposited on the base substrate
1. The gate metal thin film may be a single-layer film using a
metal of Cr, W, Ti, Ta, Mo, Al, Cu or the like or an alloy
thereof, or the gate metal thin film may also be composed of
amultilayer of metal thin films. Next, a normal mask plate is
used to conduct an etching on the gate metal thin film through
the second patterning process, so as to form a pattern for a
gate line 321 and a gate line 322 and a gate electrode 31 of a
thin film transistor. The gate electrode 31 of the thin film
transistor is directly connected to the gate line 321 or 322, that
is, they are integrally formed.

[0115] What is described in this step is a process method
when a dual-gate structure design is obtained. As understood
by those skilled in the art, when a common (i.e., single-gate
structured) array substrate rather than the dual-gate structured
array substrate is to be produced, the structure of a single gate
for pixel units in a row is formed.

[0116] In the step S102, the pattern comprising the gate
insulating layer, the active layer, the data line, and source and
drain electrodes of the thin film transistor is formed through
the third patterning process.

[0117] The third patterning process may be, for example, a
process in which the etching is conducted several times, and
a double-tone mask plate (e.g., a half-tone or gray-tone mask
plate) can be used. An example ofthe step S102 can comprise:
[0118] forming a gate insulating layer 4, an active layer and
a source-drain metal thin film sequentially on the base sub-
strate subject to the step S101;

[0119] coating a layer of photoresist on the source-drain
metal thin film;
[0120] exposing the photoresist with a half-tone or gray-

tone mask plate, so that the photoresist is formed into a
photoresist fully-removed region, a photoresist fully-retained
region and a photoresist half-retained region, wherein the
photoresist fully-retained region corresponds to a region
where the pattern fora data line, a source electrode and a drain
electrode is located, the photoresist half-retained region cor-
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responds to a channel area of the thin film transistor, and the
photoresist fully-removed region corresponds to a region
other than the above patterns; and after a development pro-
cess, the thickness of the photoresist in the photoresist fully-
retained region is not changed, the photoresist in the photo-
resist fully-removed region is fully removed, and the
thickness of the photoresist in the photoresist half-retained
region becomes thinner;

[0121] fully etching off the active layer thin film and the
source-drain metal thin film in the photoresist fully-removed
region through a first etching process;

[0122] removing the photoresist in the photoresist half-
retained region entirely by an ashing process, so as to expose
the source-drain metal thin film in this region;

[0123] fully etching off the source-drain metal thin film in
the photoresist half-retained region through a second etching
process, s0 as to form a pattern comprising a source electrode
61, a drain electrode 62, a data line 63 and the channel area of
the thin film transistor; and

[0124] removing the remaining photoresist.

[0125] FIG. 4 is a schematic plan view showing the array
substrate subject to the third patterning process according to
the embodiment of the invention, and FIG. 4A is a cross-
section view taken along a direction of A4-A4 shown in FIG.
4.

[0126] Inthe embodiment, the active layer thin film may be
an oxide semiconductor thin film, an organic semiconductor
thin film, or a lamination comprising a semiconductor thin
film and a doped semiconductor thin film. When the active
layer thin film comprises a semiconductor thin film and a
doped semiconductor thin film, by the second etching pro-
cess, the source-drain metal thin film in the photoresist half-
retained region is fully etched off, and the doped semicon-
ductor thin film in the channel area s also fully etched off, and
apartial thickness of the semiconductor thin film is etched off.
[0127] In the step S103, the pattern comprising the passi-
vation layer is formed through the fourth patterning process.
[0128] FIG. 5 is a schematic plan view showing the array
substrate subject to the fourth patterning process according to
the embodiment of the invention, and FIG. 5A is a cross-
section view taken along a direction of A5-A5 shown in FIG.
5. An example of the step S103 comprises: forming a thin film
for the passivation layer on the base substrate subject to the
step S102; and by means of a half-tone or gray-tone mask
plate, forming a via hole penetrating the passivation layer and
the gate insulating layer above the pixel electrode, and form-
ing a viahole penetrating the passivation layer above the drain
electrode.

[0129] Further, in the embodiment, the thin film for the
passivation layer can be deposited on the base substrate by
means of plasma enhanced chemical vapor deposition, the
thin film for the passivation layer can employ an oxide, a
nitride or a oxynitride, and corresponding reactant gas can be
mixed gas of SiH4, NH3, and N2 or mixed gas of SiH2CI2,
NH3, and N2. Then, with the use of the half-tone or gray-tone
mask plate, through the third patterning process, a via hole 82
penetrating the passivation layer and the gate insulating layer
is formed above the pixel electrode, and a via hole 81 pen-
etrating the passivation layer is formed above the drain elec-
trode, as shown in FIG. 5A.

[0130] Inthe step S104, the pattern comprising a common
electrode is formed through the fifth patterning process. An
example of the step S104 comprises: forming a transparent
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conductive thin film on the base substrate subject to the step
S103; and forming the figure of the common electrode by
means a normal mask plate.

[0131] FIG. 1 is a schematic plan view showing the array
substrate subject to the fifth patterning process according to
the invention, FIG. 1A is a cross-section view taken along a
direction of A1-Al shown in FIG. 5, and FIG. 1B is a cross-
section view taken along a direction of B1-B1 shown in FIG.
1.

[0132] On the based substrate after the via holes 81 and 82
are formed, a transparent conductive thin film is deposited,
for example, by means of sputtering or thermal evaporation.
At this time, the conductive thin film is filled into the via hole
81 and the via hole 82, so as to achieve the connection
between the pixel electrode 2 and the drain electrode 62 of the
thin film transistor, and a part of the conductive thin film for
connecting the pixel electrode 2 and the drain electrode 62
through the via holes 81 and 82 can be called as a connecting
electrode 91. For example, with the use of a normal mask
plate, the pattern for the common electrode 9 and the con-
necting electrode 91 is formed through the fifth patterning
process. In the embodiment, the transparent conductive thin
film may be a single-layer film of Indium Tin Oxide (ITO) or
Indium Zine oxide (IZ0), or may also be a composite film of
ITO and IZO. As can be understood by those skilled in the art,
the connecting electrode 91 and the common electrode 9 may
be formed with a same material in a same patterning process
as stated above; or may also be implemented in different
patterning processes with a same material or different mate-
rials.

[0133] The forgoing is only a typical implementing method
of the embodiment, and those skilled in the art can also make
variations and modification based on this method in combi-
nation with well-known knowledge and the conventional
technologies, or conduct a specific pixel structure design
according to requirements.

[0134] For example, in the embodiment, in the step S101,
gate lines are formed prior to and following a pixel unit, and
only one gate line is formed between every two adjacent rows
of pixel units.

[0135] Forexample, in the step S102, data lines are formed
on the left side and on the right side of the pixel unit, and one
data line is formed between every two adjacent columns of
pixel units.

[0136] Or, for example, in the step S101, gate lines are
formed prior to and following a pixel unit, and two gate lines
are formed between every two adjacent rows of pixel units.
[0137] Or, for example, in the step S102, the data line is
formed on the left side or on the right side of the pixel unit, and
two columns of pixel units are interposed between every two
adjacent data lines.

[0138] Still further, for example, connection of the gate
electrode of the thin film transistor to the gate line prior to or
following the pixel unit to which it belongs is achieved in the
step S101, and the connection of the source electrode of the
thin film transistor to the data line on the left side or on the
right side of the pixel unit to which it belongs is achieved in
the step S102, so as to achieve a Z-inversion pixel structure.
[0139] For example, forming the Z-inversion pixel struc-
ture in the embodiment can comprise that:

[0140] the source electrodes of the thin film transistors in
odd-numbered pixel units in a same column are connected to
one data line of the data lines on both sides of the column, the
source electrodes of the thin film transistors in even-num-
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bered pixel units are connected to the other data line of the
data lines on both sides of the column, and the source elec-
trodes of the thin film transistors in pixel units in a same row
in two adjacent columns are connected to two different data
lines;

[0141] the pixel units in a same row are connected alter-
nately to two gate lines prior to and following the row of pixel
units in every group of two pixel units with the gate electrodes
of the thin film transistors included therein, respectively, and
pixel units connected to each of the gate lines are located in a
same row;

[0142] for thin film transistors in two adjacent pixel units
which are located between two data lines adjacent to each
other and also in a same row, the gate electrodes of them are
connected to two gate lines, respectively, and the source elec-
trodes of them are connected to the two data lines, respec-
tively.

[0143] As can be understood by those skilled in the art, in
the step S101, for example, a common electrode line can also
be formed when the gate line and the gate electrode are
formed, and then in the step S104, the common electrode is
made to be connected to the common electrode line through a
via hole on a periphery of the array substrate.

[0144] Further, in the step S104, for example, it is also
possible to make the formed common electrode extended
over the gate line prior to and/or following the pixel unit to
which it belongs, so as to form a storage capacitor with the
gate line. The formed specific structure can be seen in FIG. 1
or FIG. 1B. FIG. 1 only illustrates two pixel units on the array
substrate which are longitudinally adjacent to each other. As
shown in FIG. 1, the common electrode 9 in a following pixel
unit is extended over the gate line 321, and the common
electrode 9 in a preceding pixel unit is extended over the gate
line 322. FIG. 1B is a schematic cross-section view taken
alonga direction of B1-B1 shown in FIG. 1, which also shows
that the common electrode 9 in a preceding pixel unit is
extended over the gate line 322. Because the common elec-
trode is extended over the gate line, the impact of signals over
the gate line upon the pixel electrode can be shielded by this
overlapping structure, whereby a width of a black matrix over
the gate line is decreased, and aperture ratio is increased.

Embodiment 4

[0145] This embodiment provides a liquid crystal panel, as
shown in FIG. 7, comprising an array substrate 11, a color
filter substrate 14 and liquid crystals 12 filled the two sub-
strates. The array substrate 11 and the color filter substrate 14
are disposed opposite to each other to form a liquid crystal
cell, and a plurality of spacers (not shown) are used to main-
tain a gap between them. The used array substrate is the array
substrate provided by any of the above-mentioned embodi-
ments. The color filter 14 comprised black matrices 10 and
color resins 13 located thereon. The black matrices 10 define
pixel regions of the color filter substrate 14, and these pixel
regions correspond to the pixel regions on the array substrate
11. Moreover, on the color filter substrate 14, positions in
correspondence with the gate lines, positions in correspon-
dence with the data lines, and positions in correspondence
with boundaries of two columus of pixel units between two
adjacent data lines each are provided with black matrices,
comprising a black matrix 101, a black matrix 102 and ablack
matrix 103, as shown in FIG. 6. For example, the black matrix
102 at the positions in correspondence with the data lines has
awidth of 17-23 um, and the black matrix 103 at the positions
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in correspondence with the boundaries of two columns of
pixel units between two adjacent data lines has a width of
6-10 um.

[0146] Preferably, the black matrix 102 at the positions in
correspondence with the data lines has a width of 20 pm, and
the black matrix 103 at the positions in correspondence with
the boundaries of two columns of pixel units between two
adjacent data lines has a width of 8 um. In this case, it is
possible that aperture ratio is improved to the maximum
extent meanwhile the display effect is guaranteed (e.g., light
leakage is avoided and display uniformity is assured, etc.).
[0147] Regarding the width of the black matrix 101, itis not
limited herein, and any width capable of achieving its func-
tion is applicable. When the common electrode is made to be
extended over a gate line, the impact of signals over the gate
line upon the pixel electrode can be shielded by the overlap-
ping structure, whereby the width of the black matrix 101
above the gate line can be reduced and accordingly aperture
ratio is improved.

Embodiment 5

[0148] The embodiment provides a method for manufac-
turing a liquid crystal panel, comprising the method for
manufacturing the array substrate as described in the afore-
said embodiment. The manufactured liquid crystal panel is,
for example, shown in FIGS. 6 and 7.

[0149] Further, the method for manufacturing the liquid
crystal panel further comprises a process for manufacturing a
color filter substrate, and on the color filter substrate, posi-
tions in correspondence with the gate lines, positions in cor-
respondence with the data lines, and positions in correspon-
dence with boundaries of two columuns of pixel units between
two adjacent data lines each are provided with black matrices
10. For example, a black matrix 102 at the positions in cor-
respondence with the data lines has a width of 17-23 um, and
ablack matrix 103 at the positions in correspondence with the
boundaries of two columns of pixel units between two adja-
cent data lines has a width of 6-10 pm.

[0150] Preferably, the black matrix 102 at the positions in
correspondence with the data lines has a width of 20 pm, and
the black matrix 103 at the positions in correspondence with
the boundaries of two columns of pixel units between two
adjacent data lines has a width of 8 pm. In this case, it is
possible that aperture ratio is improved to the maximum
extent meanwhile the display effect is guaranteed (e.g., light
leakage is avoided and display uniformity is assured, etc.).
[0151] Regarding the width of the black matrix 101, itis not
limited herein, and any width capable of achieving its func-
tion is applicable. When the common electrode is made to be
extended over a gate line, the impact of signals over the gate
line upon the pixel electrode can be shielded by the overlap-
ping structure, whereby the width of the black matrix 101
above the gate line can be reduced and accordingly aperture
ratio is improved.

Embodiment 6

[0152] The embodiment provides a display device, which
adopts the liquid crystal panel as described in the aforesaid
embodiment. The display device may be a mobile phone,
tablet computer, monitor, television, notebook PC, netbook,
or the like.

[0153] The display device may further include a backlight
source disposed in opposition to a light-entering face of the
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liquid crystal panel. The backlight source may be a CCFL
backlight source or an LED backlight source, preferably LED
backlight source. The LED backlight can have lower power
consumption and better color image display effect.

Embodiment 7

[0154] Theembodiment of the invention provides a method
for manufacturing a display device, which comprises the
method for manufacturing the liquid crystal panel as
described in the aforesaid embodiment. The display device
may be a mobile phone, tablet computer, monitor, television,
notebook PC, netbook, or the like.
[0155] In the method for manufacturing the display device
according to the embodiment, there is further included dis-
posing a backlight source to be opposed to a light-entering
face of the liquid crystal panel. The backlight source may be
a CCFL backlight source or an LED backlight source, pref-
erably LED backlight source. The LED backlight may have
lower power consumption and better color image display
effect.
[0156] The pixel unit structure provided by any of the
embodiments of the invention has wider view angles, as com-
pared with a conventional TN mode pixel unit structure, and
has advantages such as higher aperture ratio, more stable
manufacturing process, possibility of being manufactured by
a4-Mask process, etc., as compared with a conventional ADS
pixel unit structure; further, as compared with a dual-gate
structure implemented in conventional ADS, it can make a
common electrode extend above a gate line, shield the impact
of signals over the gate line upon the pixel electrode, whereby
awidth of a black matrix over the gate line is decreased, and
aperture ratio is increased.
[0157] With the array substrates and manufacturing meth-
ods thereof provided by any embodiment of the invention, the
1-ADS array substrate has wider view angles as compared to
a conventional TN mode array substrate; and moreover, an
array substrate with a dual-gate structure and a Z-inversion
which is implemented based on the I-ADS facilitates reduc-
tion of power consumption; and further, as compared with a
dual-gate structure implemented in conventional ADS, it can
make a common electrode extend above a gate line, shield the
impact of signals over the gate line upon the pixel electrode,
whereby a width of a black matrix over the gate line is
decreased, and aperture ratio is increased, and accordingly
display quality is improved.
[0158] The liquid crystal panel and manufacturing method
thereof, the display device and manufacturing method
thereof, which are provided by any embodiment of the inven-
tion, comprise the foregoing array substrate and manufactur-
ing method thereof, and accordingly, it is possible that aper-
ture ratio is improved, power consumption is reduced, and
display quality is improved.
[0159] The foregoing is merely the preferred embodiments
of the present invention, but the protection scope of the inven-
tion is not limited thereto. All changes or replacements, as
would be easily conceived by those skilled in the technical
field without departing from the technical scope disclosed by
the present invention, should come within the protection
scope of the invention. Thus, the protection scope of the
present invention should be defined by the protection scope of
the following claims.

1. A pixel unit comprising: a thin film transistor, a pixel
electrode and a common electrode, the thin film transistor
comprising a gate electrode, a gate insulating layer provided
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on the gate electrode, an active layer provided on the gate
insulating layer, a source electrode and a drain electrode
which are provided on the active layer, and a passivation layer
provided on the source electrode and the drain electrode,
wherein the common electrode is provided directly on the
passivation layer; and the pixel electrode is provided
under the passivation layer and is connected to the drain
electrode of the thin film transistor.

2. The pixel unit according to claim 1, wherein the pixel
electrode and the gate electrode are disposed in a same layer,
a gate insulating layer is provided between the passivation
layer and the pixel electrode, and a connecting electrode in a
same layer as the common electrode is connected to the drain
electrode of the thin film transistor and the pixel electrode
through two via holes, respectively.

3. The pixel unit according to claim 1, wherein the common
electrode takes a slit shape, and the pixel electrode takes a
plate shape.

4. The pixel unit according to claim 1, wherein the pixel
electrode and/or the common electrode are/is transparent
electrode(s).

5. The pixel unit according to claim 1, wherein the passi-
vation layer is an oxide, a nitride, an oxynitride or an organic
resin.

6. An array substrate comprising:

a base substrate,

a plurality of gate lines and a plurality of data lines pro-
vided on the base substrate, wherein the data lines are
perpendicular to the gate lines, and intersecting of the
gate lines and the data lines defines a plurality of pixel
regions,

wherein each of the pixel regions comprises a pixel unit
according to claim 1, and wherein for each pixel unit, the
gate electrode of the thin film transistor is connected to
acorresponding gate line, and the source electrode ofthe
thin film transistor is connected to a corresponding data
line.

7. The array substrate according to claim 6, wherein one
gate line is disposed prior to and one gate line is disposed
following each row of the pixel units, and two gate lines are
disposed between every two adjacent rows of the pixel units;
one data line is disposed on the left side or on the right side of
each column of the pixel units, and two columns of the pixel
units are interposed between every two adjacent data lines.

8. The array substrate according to claim 7, wherein the
gate electrode of the thin film transistor of each pixel unit is
connected to the gate line prior to or following the pixel unit,
and the source electrode of the thin film transistor of the pixel
unit is connected to the data line on the left side or on the right
ride of the pixel unit, so as to achieve a Z-inversion pixel
structure.

9. The array substrate according to claim 8, wherein the
Z-inversion pixel structure comprises that:

source electrodes of thin film transistors in odd-numbered
pixel units in a same column are connected to one data
line of the data lines on both sides of the column, source
electrodes of thin film transistors in even-numbered
pixel units are connected to another data line of the data
lines on both sides of the column, and source electrodes
of thin film transistors in pixel units in a same row in two
adjacent columns are connected to two different data
lines;

the pixel units in a same row are connected alternately to
the two gate lines both prior to and following the row of
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pixel units in every group of two pixel units with the gate
electrodes of the thin film transistors included therein,
respectively, and the pixel units connected to each of the
gate lines are located in same one row; and

for thin film transistors in two adjacent pixel units which
are located between two data lines adjacent to each other
and also in same one row, gate electrodes are connected
to two gate lines, respectively, and source electrodes are
connected to the two data lines, respectively.

10. The array substrate according to claim 6, wherein the
common electrode of each pixel unit is extended over the one
gate line prior to and/or following the pixel unit, so as to form
a storage capacitor with the one gate line.

11. A liquid crystal panel comprising a color filter substrate
and an array substrate according to claim 6, the color filter
substrate comprising black matrices thereon,

wherein on the color filter substrate, at positions in corre-
spondence with the gate lines, at positions in correspon-
dence with the data lines, and at positions in correspon-
dence with boundaries of two columns of pixel units
between two adjacent data lines, there are provided
black matrices.

12. A method for manufacturing an array substrate, com-

prising:

S101, forming a pattern comprising pixel electrodes
through a first patterning process, and forming a pattern
comprising gate lines and gate electrodes of thin film
transistors of pixel units through a second patterning
process; or

forming a pattern comprising gate lines and gate electrodes
of thin film transistors of pixel units through a first
patterning process, and forming a pattern comprising
pixel electrodes through a second patterning process;
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S102, forming a pattern comprising a gate insulating layer,
an active layer, data lines and source electrodes and
drain electrodes of the thin film transistors through a
third patterning process;

S103, forming a pattern comprising a passivation layer
through a fourth patterning process; and

S104, forming a pattern comprising common electrodes
through a fifth patterning process.

13. The method for manufacturing the array substrate
according to claim 12, wherein forming the gate lines in step
S101 comprises forming one gate line prior to and one gate
line following each row of the pixel units, and providing two
gate lines between every two adjacent rows of the pixel units;

wherein forming the data line formed in step S102 com-
prises forming one data line on the left side or on the
right side of each column of the pixel units, and two
columns of the pixel units are interposed between every
two adjacent data lines.

14. The method for manufacturing the array substrate
according to claim 13, wherein in step S101 the gate electrode
of the thin film transistor of each pixel unit is connected to the
gate line prior to or following the pixel unit, and in step S102
the source electrode of the thin film transistor of each pixel is
connected to the data line on the left side or on the right side
of the pixel unit, whereby a Z-inversion pixel structure is
achieved.

15. The method for manufacturing the array substrate
according to claim 12, wherein in step S104, a formed com-
mon electrode is extended over the one gate line prior to
and/or following the pixel unit to which the common elec-
trode belongs, so as to form a storage capacitor with the one
gate line.
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