US 20150309377A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2015/0309377 Al

CHOI et al. 43) Pub. Date: Oct, 29, 2015
(54) ARRAY SUBSTRATE, MANUFACTURING Publication Classification
METHOD, AND DISPLAY DEVICE THEREOF
(51) Imt.Cl
GO2F 1/1362 (2006.01)
(71)  Applicant: BOE TECHNOLOGY GROUP CO., HOIL 27/12 (2006.01)
LTD., Beijing (CN) GO2F 1/1335 (2006.01)
GO2F 1/1368 (2006.01)
(72) Tnventors: Hyun Sic CHOIL Beijing (CN); Hui LI, GO2F 1/1343 (2006.01)
Beijing (CN); Zhiqiang XU, Beijing (52) US.CL
(CN); Yoon Sung UM, Beijing (CN) CPC ........ GO2F 1/136209 (2013.01); GO2F 1/1368
’ ’ (2013.01); GO2F 1/1343 (2013.01); GO2F
17133514 (2013.01); HOIL 27/1259 (2013.01);
(73) Assignee: BOE TECHNOLOGY GROUP CO.,, HOIL 27/124 (2013.01)
LTD., Beijing (CN) (57 ABSTRACT
An array substrate includes a substrate (10), a plurality of
(21) Appl. No.: 14/372,395 pixel regions (30) and a black matrix (15) separating the pixel
regions (30) formed on the substrate (10); corresponding to a
- region where the black matrix (15) is located, the substrate
(22)  PCT Filed: Dec. 12,2013 (10) is provided with a thin film transistor. The pixel region
(30) includes a first electrode (17) and a second electrode (20)
(86) PCT No.: PCT/CN2013/089271 configured for generating an electric field therebetween to
§371 (c)(1) drive liquid crystals. The second electrode (20) is disposed
(2) Date: ’ Jul. 15, 2014 above the first electrode (17). The pixel region (30) further
includes a color resist layer (16) disposed between a gate
. S - insulation layer (12) and the second electrode (20) and dis-
(30) Foreign Application Priority Data tributed in the pixel region (30). A method of manufacturing
May 30,2013 (CN) 201310210409.1 the array substrate and a display device are further disclosed.
:— mmmmmmmmmmm > 30 €---mm—e—ee-
: 20
' A
18 | /P&ﬂ
L d !
|
15 ! I 16

RIG/B

N




Patent Application Publication  Oct. 29,2015 Sheet 1 of 3 US 2015/0309377 Al
b > 30 €--mmmmmmeme-
I 20
19 I} M A
18 : ) 17
15| Bi | 4716
12 -t | —— M
10 F N T3 \
Fig.1
17

19'\ 1 174; —

18! | = \

| 20

]A'\: EW ; ]

12t — | | \i\\lAZ'

0 AN VR V1T

Fig.2
20
19 N O l“"“%\
18 16
14_| H:L RIG/B RIG/B ) |
| Pz A7 T d A
N i S— | \

P |—'<“|\ 142

NIL

13

Fig.3



Patent Application Publication  Oct. 29,2015 Sheet 2 of 3 US 2015/0309377 Al

forming a gate metal layer on the substrate and forming a pattern ofa| 101
gate line and a gate electrode by a patterning process

v

forming patterns of a gate insulating layer, a semiconductor layer , a P 102
source/drain electrode and a data line of the thin film transistor

2

forming a black matrix layer and forming the black matrix above the

thin film transistor by a patterning process — 103
v

forming a color resist layer in the pixel regions L 104
Y

forming a first transparent conductive film and forming a first — 105
electrode by a patterning process

v
1
forming a passivation layer _— 106
v
forming a resin layer L 107
v

forming a second transparent conductive film and forming a second L~ 108
electrode by a patterning process

Fig.4
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ARRAY SUBSTRATE, MANUFACTURING
METHOD, AND DISPLAY DEVICE THEREOF

TECHNICAL FIELD

[0001] Embodiments of the invention relate to a field of
display technology, in particular an array substrate, a manu-
facturing method, and a display device thereof.

BACKGROUND

[0002] Nowadays, the liquid crystal display has replaced
the traditional cathode ray tube display and widely used in
various display fields such as household, public places, office
place and personal electronics products, because of'its advan-
tages of light weight, low power consumption, low radiation
and saving large space etc.

[0003] In fabrication process of a known liquid crystal
panel, the array substrate and the color filter substrate are
separately manufactured, and then aligned and assembled
into a cell. However, when the array substrate and the color
filter substrate are aligned and assembled, it is more prone to
appear an alignment deviation due to the restrictions of align-
ment precision, and the alignment deviation will result in
light leakage and make light transmittance low, etc. In addi-
tion, if the black matrix is fabricated to be wide enough to
avoid these problems, the panel transmittance will be reduced
and the backlight cost will be increased.

SUMMARY

[0004] Embodiments ofthe invention provide an array sub-
strate, a manufacturing method, and a display device thereof,
which can reduce the influence of alignment deviation
between the array substrate and the color filter on the light
transmittance and avoid the light leakage caused by align-
ment deviation.

[0005] According to a first aspect of the present invention,
there is provided an array substrate comprising: a substrate, a
plurality of pixel regions and a black matrix separating the
pixel regions formed on the substrate; corresponding to a
region where the black matrix is located, the substrate is
provided with a thin film transistor comprising a gate insu-
lating layer; the pixel region comprises a first electrode and a
second electrode configured for generating an electric field
therebetween to drive liquid crystals, the second electrode is
disposed above the first electrode, the pixel region further
comprises:

[0006] a color resist layer disposed between the gate insu-
lation layer and the second electrode and distributed in the
pixel region.

[0007] According to a second aspect of the present inven-
tion, there is provided a display device comprising the men-
tioned array substrate.

[0008] According to a third aspect of the present invention,
there is provided a method of manufacturing an array sub-
strate, comprising;

[0009] forming a gate electrode on a substrate;

[0010] forming a thin film transistor above the gate elec-
trode, the thin film transistor comprising a gate insulating
layer;

[0011] forming ablack matrix above the thin film transistor,
the substrate being separated into a plurality of pixel regions
by the black matrix;

[0012] forming a color resist layer and a first electrode in
the pixel regions;
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[0013] forming a resin layer on the substrate formed with
the color resist layer and the first electrode;

[0014] forming a passivation layer on the resin layer; and
[0015] forming a second electrode above the passivation
layer in the pixel regions, such that the color resist layer is
located between the gate insulation layer and the second
electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Inorderto 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 are only related to some
embodiments of the invention and thus are not limitative of
the invention.

[0017] FIG. 1is a structural schematic view of a first array
substrate according to an example of the present invention;
[0018] FIG. 2 is a schematic structural view of a known
ADS type array substrate;

[0019] FIG. 3 is a structural schematic view of a second
array substrate according to another example of the present
invention;

[0020] FIG. 4 is a flow chart of a manufacturing method of
an array substrate according to Embodiment 3 of the present
invention;

[0021] FIGS. 54-5/ are cross-sectional views of an array
substrate in the manufacturing method according to Embodi-
ment 3 of the present invention.

LIST OF REFERENCE NUMBERS

[0022] 10,10—substrate; 11,11'—gate electrode; 12,12'—
gate insulation layer; 13,13—semiconductor layer; 14,14'—
source/drain electrode; 142,142'—data line; 15—black
matrix; 16—color resist layer; 17,17—pixel electrode;
18,18 —resin layer; 19,19'—passivation layer; 20, 20'—
common electrode; 21'—common electrode line, 30—pixel
region.

DETAILED DESCRIPTION

[0023] In order to make objects, technical details and
advantages of the embodiments of the invention more appat-
ent, the technical solutions of the embodiments will be
described in a clearly and fully understandable way in con-
nection with the drawings related to the embodiments of the
invention. It is obvious that the described embodiments are
just a part but not 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.
[0024] Embodiments of the invention provide an array sub-
strate, a manufacturing method, and a display device thereof,
which can reduce the influence of alignment deviation
between the array substrate and the color filter substrate on
the light transmittance and avoid the light leakage caused by
alignment deviation.

Embodiment 1

[0025] The embodiment of the present invention provides
an array substrate, the array substrate comprises: a substrate,
a plurality of pixel regions and a black matrix separating the
pixel regions formed on the substrate. The substrate is pro-
vided with a thin film transistor having a gate insulating layer
at a position corresponding to the region where the black



US 2015/0309377 Al

matrix is formed. The pixel region comprises a first electrode
and a second electrode configured for generating an electric
field to drive liquid crystals. The second electrode is disposed
above the first electrode. The pixel region further comprises:
[0026] a color resist layer, which is disposed between the
gate insulation layer and the second electrode and distributed
in the pixel region.

[0027] In this embodiment, the thin film transistor com-
prises a gate electrode, the gate insulation layer, a semicon-
ductor layer and a source/drain electrode. In this embodi-
ment, the first electrode and the second electrode refer to a
pixel electrode and a common electrode respectively, or vice
versa. For example, if one of the electrodes (e.g. the first
electrode) is the pixel electrode, then the other one of the
electrodes (e.g. the second electrode) is the common elec-
trode. The pixel electrode is connected with the drain elec-
trode of'the thin film transistor directly (or by a viahole). The
loading of display data is controlled by the thin film transistor
when the display device is in operation.

[0028] Inthis embodiment, the color resist layer refers to a
red/green/blue primary color filter layer formed in the pixel
region. In this embodiment, the color resist layer is disposed
on the array substrate, for example, the color resist layer is
located between the gate insulation layer and the second
electrode (or the second electrode layer, 2nd ITO) and in the
pixel region, which can reduce the influence of alignment
deviation between the array substrate and the color filter
substrate on the light transmittance.

[0029] Further, the black matrix may be disposed on the
source/drain electrode and overlay the thin film transistor.
[0030] Further, an ohmic contact layer may be disposed
between the semiconductor layer and the source/drain elec-
trode, which aims to reduce the contact resistance between
the semiconductor layer and the source/drain electrode. The
semiconductor layer and the ohmic contact layer form asemi-
conductor active layer.

[0031] In this embodiment, the black matrix overlays the
thin film transistor, and the color resist layer is distributed in
one of the pixel regions (i.e. the pixel regions are defined by
a group of transversal gate lines and a group of longitudinal
data lines, the thin film transistor is located in intersection of
the gate line and the data line). The array substrate of this
embodiment is provided with the color resist layer and the
black matrix, and thus the influence of alignment deviation
between the array substrate and the color filter substrate on
the light transmittance can be reduced, meanwhile the light
leakage caused by alignment deviation can also be avoided.
[0032] FIG. 1 illustrates an example of the first array sub-
strate, which comprises:

[0033] A substrate 10; a plurality of pixel regions 30 and a
black matrix 15 separating the pixel regions formed on the
substrate 10. A gate electrode 11, a gate insulation layer 12, a
semiconductor layer 13 and a source/drain electrode 14 are
disposed on the substrate 10 and correspond to the region
where the black matrix (BM) 15 is formed. The first electrode
(pixel electrode 17) and the second electrode (common elec-
trode 20) configured for generating an electric field to drive
the liquid crystal are disposed in the pixel region 30, and the
second electrode (common electrode 20) is disposed above
the first electrode (pixel electrode 17). In the pixel region 30,
a patterned color resist layer 16 is disposed between the gate
insulation layer 12 and the pixel electrode 17. The color resist
layer 16 comprises a red filter layer, a green filter layer and a
blue filter layer disposed adjacent to each other. In other
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examples, the color resist layer 16 further comprises a yellow
filter layer or a white filter layer. The color resist layer 16 may
be disposed above the source/drain electrode, thus the process
of forming the source/drain electrode is followed by the pro-
cess of forming the color resist layer 16.

[0034] Inthis example, the gate electrode 11, the gate insu-
lating layer 12, the semiconductor layer 13 and the source/
drain electrode 14 disposed on the substrate 10 together form
the thin film transistor of a bottom-gate structure. The gate
electrode 11 is formed by a gate metal layer, and the gate
metal layer may also form the pattern of gate lines; the source/
drain electrode 14 is formed by a source/drain metal layer,
and the source/drain metal layer may also form the pattern of
data line 142.

[0035] In this example, for example, the black matrix is
disposed on the source/drain electrode 14 and overlays the
thin film transistor. The pixel electrode 17 is disposed on the
color resist layer 16 and connected to the drain electrode of
the thin film transistor. A resin layer 18 overlays both the
black matrix 15 and the pixel electrode 17. A passivation layer
19 overlays the resin layer 18. For example, the common
electrode 20 is a slit-shaped transparent electrode and dis-
posed on the passivation layer 19 in the pixel region 30.
[0036] Thearray substrate provided in FIG. 1 may be appli-
cable to an Advanced Super Dimension Switching (AD-SDS
or ADS) mode, wherein the color resist layer and the black
matrix originally located on the color filter substrate are dis-
posed on the array substrate, such that the influence of align-
ment deviation between the array substrate and the color filter
substrate on the light transmittance can be reduced and the
light leakage caused by alignment deviation can be avoided.
In this embodiment, the black matrix 15 is disposed on the
source/drain electrode 14 and overlays the thin film transistor,
and the color barrier layer 16 is disposed in the pixel region
and located between the gate insulating layer 12 and the pixel
electrode 17. For example, the color resist layer 16 is made of
an insulating material, which can reduce a parasitic capaci-
tance between the data line and the first electrode.

[0037] Thetechnological characteristics of the above-men-
tioned ADS type are: a multi-dimensional electric field is
formed by both of an electric field produced at edges of slit
electrodes in the same plane and an electric field produced
between a slit electrode layer and a plate-shaped electrode
layer, so that liquid crystal molecules at all directions, which
are located directly over the electrodes and between the slit
electrodes in a liquid crystal cell, can be rotated, which
enhances the work efficiency of liquid crystals and increases
light transmittance. ADS technology can improve the picture
quality of thin film transistor liquid crystal displays (TFT-
LCD) and has advantages of high resolution, high light trans-
mittance, low power consumption, wide viewing angle, high
aperture ratio, low chromatic aberration, being free of push
Mura, etc. A known ADS type array substrate as illustrated in
FIG. 2 comprises: a substrate 10; a gate electrode 11', a gate
insulating layer 12', semiconductor layer 13', a source/drain
electrode 14', a resin layer 18' disposed on the substrate 10'; a
common electrode 20' disposed on the resin layer 18'; a pas-
sivation layer 19" disposed on the common electrode 20" and
apixel electrode 17" disposed on the passivationlayer 19'. The
data line 142" and the source/drain electrode 14' are located in
the same layer, the common electrode line 21' and the gate
electrode 11' are located in the same layer, the pixel electrode
17" is connected to the drain electrode of the thin film tran-
sistor by a via hole, the common electrode 20' is connected to
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the common electrode line 21' by a viahole. In addition, in the
known ADS type display device, both the color resist layer
and the black matrix are located on the color filter substrate.

[0038] In this example, the source/drain metal layer,
besides forming the source/drain electrode of the thin film
transistor, may further simultaneously form the data line 142
and common electrode line (not shown in FIG. 1), and the gate
line may be simultaneously formed when forming the gate
electrode 11 of the thin film transistor. The transversal gate
line and the longitudinal data line are intersected with each
other to define the pixel region 30.

[0039] Thecolorresist layer 161slocated in the pixel region
30, and the color resist layer 16 comprises several primary
color blocks, i.e., red/green/blue primary color blocks. The
pixel region comprises a plurality of sub-pixel regions, each
of the primary color blocks is distributed in one of the sub-
pixel regions.

[0040] In known technology, a black matrix is further dis-
posed between the two adjacent color blocks in order to
prevent an undesirable color mixing. However, in this
example, because the position of the data line 142 as illus-
trated in FIG. 1 corresponds to a boundary region of any two
of the primary color blocks in the color resist layer 16, it does
not require any additional black matrix to be disposed above
the data line 142 in accordance with the following principle:
the pixel electrode 17 above the data line 142 is located on
both sides of the data line 142 respectively, and the common
electrode 20 above the data line 142 completely overlays the
region where the data line 142 is located, such that the com-
mon electrode 20 can shield interference from the electric
field generated between the data line 142 and the common
electrode 20, and the liquid crystal molecules near the data
line 142 cannot be interfered and thus the light leakage can be
avoided.

[0041] When the line width of the data line is narrower, the
two adjacent primary color blocks may be stacked as a lami-
nated structure; in this case, the amount of transmitted light
can be reduced after passing through the primary color block
twice. When the line width of the data line is wider, the data
line may serve as the black matrix between the two adjacent
color blocks without using the stacked primary color blocks,
thus, the color mixing and light leakage are avoided, the
shielding area of the black matrix is reduced and the pixel
aperture ratio is increased. In another example in which it is
not sensitive to the light transmittance, the black matrix may
be further disposed on the data line to further avoid the color
mixing and the light leakage.

[0042] The gate line (not shown) is typically disposed at the
position that is shielded by the black matrix. The common
electrode line (not shown) may be longitudinally arranged in
parallel with the data line, and similar to the data line, the
common electrode line may ovetlay or not overlay the black
matrix; the common electrode line may also be laterally
arranged in parallel with the gate line, and similar to the gate
line, the common electrode line may be disposed at the posi-
tion shield by the black matrix.

[0043] Therefore, in the ADS substrate with the black
matrix and the color resist layer according to the present
example, it is not required to dispose the black matrix at the
position corresponding to the signal line (data line), and the
black matrix only overlays the thin film transistor, thereby
reducing the shield area of the black matrix and improving the
light transmittance and brightness of the display device.
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[0044] FIG. 3 illustrates an example of the second array
substrate, which is different from the first array substrate in
that the color resist layer 16 is located on the pixel electrode
17 and beneath the common electrode 20.

[0045] In this example, the black matrix 15 is disposed on
the source/drain electrode 14, and overlays the thin film tran-
sistor; the resin layer 18 is disposed on both the black matrix
15 and the color resist layer 16; the passivation layer 19 is
disposed on the resin layer 18; the common electrode 20 is
disposed on the passivation layer 19 in the pixel region. The
pixel electrode 17 and the data line 142 are located in the same
layer.

[0046] Inthis example, the pixel electrode 17 and the drain
electrode are directly lap jointed with each other to avoid
disconnecting. The common electrode 20 being disposed
abovethe data line 142 can shield the influence of the data line
142 on the electric field, decrease Cst and improve the light
transmittance. The array substrate of this example is provided
with the color resist layer and the black matrix, and thus the
influence of alignment deviation between the array substrate
and the color filter substrate on the light transmittance can be
reduced and the light leakage caused by alignment deviation
can be avoided. Furthermore, reducing the influence of align-
ment deviation on the light transmittance can lower the
requirements of positioning accuracy, thereby reducing the
shielding area of the black matrix and improving the light
transmittance and brightness of the display device.

[0047] In the two examples as mentioned above, the thin
film transistor may also adopt a top gate structure, i.e. the gate
insulating layer and the gate metal layer thereon are located
on the semiconductor layer, and the structure of remaining
film layers is substantially similar and is not discussed herein.

Embodiment 2

[0048] The embodiment of the present invention further
provides a display device comprising any one of the array
substrates mentioned in the embodiment 1. The display
device may be selected from: liquid crystal panel, E-paper,
OLED panel, mobile phone, tablet PC, television, display,
notebook computer, digital picture frame, navigator and any
other product or part with display function.

[0049] The display device of the present embodiment can
reduce the influence of alignment deviation between the array
substrate and the color filter substrate on the light transmit-
tance by using the array substrate with the color resist layer
and the black matrix, and thus the shielding area of the black
matrix can be reduced and the light transmittance and bright-
ness of the display device can be improved.

Embodiment 3

[0050] The embodiment of the present invention provides a
manufacturing method of an array substrate. The manufac-
turing method comprises:

[0051] forming a gate electrode on a substrate;

[0052] forming a thin film transistor above the gate elec-
trode, the thin film transistor comprising a gate insulation
layer;

[0053] forming a black matrix above the thin film transistor,
the substrate being separated into a plurality of pixel regions
by the black matrix;

[0054] forming a color resist layer and a first electrode in
the pixel regions;
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[0055] forming a resin layer on the substrate formed with
the color resist layer and the first electrode;

[0056] forming a passivation layer on the resin layer; and
[0057] forming a second electrode above the passivation
layer in the pixel regions, such that the color resist layer is
located between the gate insulation layer and the second
electrode.

[0058] Further, the step of forming the color resist layer and
the first electrode in the pixel regions comprises:

[0059] forming the color resist layer on the gate insulating
layer in the pixel regions first, and then forming the first
electrode on the color resist layer.

[0060] Further, the step of forming the color resist layer and
the first electrode in the pixel regions comprises:

[0061] forming the first electrode on the gate insulating
layer in the pixel regions first, and then forming the color
resist layer on the first electrode.

[0062] Asillustrated in FIGS. 4 and 5a-5/, there is provided
an example of the manufacturing method of the first array
substrate, the manufacturing method comprises:

[0063] Step 101, forming a gate metal layer on the substrate
10 and forming a pattern of a gate line and a gate electrode by
a patterning process (FIG. 5a);

[0064] Forexample, in this step, the gate metal layer is first
deposited on the substrate 10 by a film-forming method such
as magnetron sputtering or thermal evaporation, wherein the
material of the gate metal layer comprises at least one of
molybdenum, aluminum, chromium or copper.

[0065] The patterning process in the embodiment refers to
the whole photolithography process for fabricating a pattern
on the substrate, which comprises steps of coating photore-
sist, exposure under a mask, developing, etching and so on,
also known as a mask process.

[0066] Step 102, forming patterns of a gate insulating layer
12, a semiconductor layer 13, a source/drain electrode 14 and
adataline 142 of the thin film transistor on the substrate after
step 101 (FIGS. 56-5d);

[0067] Inthis step, the patterns of the gate insulating layer
22, the semiconductor layer 23, the source/drain electrode 14
and the data line 142 may be formed by a known process. For
example, the patterning process is typically used 2-3 times.
The first patterning process is used for forming a gate insu-
lating layer (the patterning process may also not be used), the
second patterning process is used for forming a pattern of the
semiconductor layer 23, and the third patterning process is
used for forming a pattern comprising a source electrode, a
drain electrode and the data line 142.

[0068] Step 103, forming a black matrix layer on the sub-
strate after step 102, and forming the black matrix 15 above
the thin film transistor by a patterning process, the substrate is
separated into a plurality of pixel regions by the black matrix
(FIG. Se);

[0069] The black matrix formed in this step overlays the
thin film transistor, and it may further overlay or not overlay
the signal line according to design requirements such as line
width, etc (referring to Embodiment 1 for details).

[0070] Step 104, forming the color resist layer 16 in the
pixel regions on the substrate after step 103 (F1G. 5/);
[0071] Inthis step, the color resist layer 16 is formed in the
region corresponding to the pixel electrode 17, e.g. by form-
ing a color filter layer color-block through coating, thus the
color filter layer color-block may be formed using any known
process in the art. Generally speaking, an ordinary red/green/
blue (RGB) color filter is formed by three patterning pro-
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cesses. Besides, there are also other different color filter
designs such as RGBW (red/green/blue/white) color filter
and RGBY (red/green/blue/vellow) color filter, which may be
set as required.

[0072] For example, for forming the ordinary red/green/
blue block (RGB) color filter, both color-photoresist coating
process and patterning process need to be performed repeat-
edly. The first primary color block (e.g. red) is formed after
the first performance, the second primary color block (e.g.
green) is formed after the second performance, the third pri-
mary color block (e.g. blue) is formed after the third perfor-
mance, finally the three primary color blocks are successively
arranged, and each of the primary color blocks is distributed
in one sub-pixel region.

[0073] Step 105, forming a first transparent conductive film
on the substrate after step 104, and forming a first electrode
(e.g. the pixel electrode 17) in the pixel regions by a pattern-
ing process (FIG. 5¢);

[0074] For example, the transparent conductive film is
made of such materials as indium tin oxide (ITO), indium zinc
oxide (ILO), or aluminum zinc oxide and so on. The first
electrode may be a slit-shaped electrode or plate-shaped elec-
trode according to the product requirements.

[0075] Step 106, forming the resin layer 18 on the substrate
after step 105 (FIG. 5h);

[0076] The resin layer 18 is formed in this step. If the
structure as illustrated in FIG. 1 is formed, i.e., when the first
electrode is a pixel electrode 17, the second electrode is a
common electrode 20, and the common electrode line and the
common electrode are located in the same layer, no via holes
needs to be formed in both the passivation layer 19 and resin
layer 18. Therefore, this step does not require using a mask
process. In other examples, when the positions of the pixel
electrode 17 and the common electrode 20 are reversed, i.e.,
the first electrode is the common electrode 20 and the second
electrode is the pixel electrode 17, it is necessary for the
common electrode 20 to pass through both the resin layer 18
and the gate insulating layer 12 so as to connect with the
common electrode line. In this case, the resin layer 18 should
be provided with a via hole for connecting drain electrode and
a via hole for connecting common electrode line, thus in this
step, it is necessary to form the resin layer as well as the via
hole for connecting drain electrode and the via hole for con-
necting the common electrode line through the resin layer by
a patterning process.

[0077] Step 107, forming a passivation layer 19 on the
substrate after step 106; in this step, the patterning process
may not be used (FIG. 5i);

[0078] The passivation layer is formed in this step. If the
structure as illustrated in FIG. 1 is formed, 1.e., when the first
electrode is a pixel electrode 17, the second electrode is a
common electrode 20, and the common electrode line and the
common electrode are located in the same layer, it is neces-
sary to form via holes in peripheral wire region by a pattern-
ing process, such that the gate signal line and the data signal
line can be exposed. For example, a gate leading line via hole
(not shown) passing through the passivation layer 19, the
resin layer 18 and the gate insulating layer 12 needs to be
formed, and a data leading line via hole (not shown) passing
through the passivation layer 19 and the resin layer 18 needs
to be formed in peripheral wire region. In other examples,
when the positions of the pixel electrode 17 and the common
electrode 20 are reversed, i.e., the first electrode is the com-
mon electrode 20, the second electrode is the pixel electrode
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17, it is necessary for the pixel electrode 17 to pass through
the passivation layer 19 and the resin layer 18 so as to connect
with the drain electrode of the thin film transistor, thus, a via
hole connecting drain electrode and passing through the pas-
sivation layer and the resin layer needs to be formed, and in
this case, the patterning process is needed in this step.
[0079] Step 108, forming a second transparent conductive
film on the substrate after step 107, and forming the second
electrode (e.g., the common electrode 20) by a patterning
process (FIG. 5j); the second electrode is a slit-shaped elec-
trode so as to form a multi dimensional electric field.

[0080] In the method of manufacturing an array substrate
provided in this example, the preparations of the black matrix
and the color resist in the fabricating procedure of color filter
substrate are transferred into the fabricating procedure of the
array substrate, but the times of patterning process is not
additionally increased, thus, the fabricating process is simple.
As the fabricated array substrate is provided with the color
resist layer and the black matrix, the influence of alignment
deviation between the array substrate and the color filter
substrate on the light transmittance can be reduced, such that
the shielding area of the black matrix can be reduced and the
light transmittance and brightness of the display device can be
improved.

[0081] Referring to FIG. 3, an example of the manufactur-
ing method of the second array substrate is further provided,
the method comprises:

[0082] Step 1, forming a gate metal layer on the substrate
10, and forming a pattern of a gate line and a gate electrode 11
by a patterning process;

[0083] Step 2, forming patterns of a gate insulating layer
12, a semiconductor layer 13, a source/drain electrode 14 and
a data line 142 of the thin film transistor;

[0084] Step 3, forming a black matrix layer, and forming
the black matrix 15 above the thin film transistor by a pattern-
ing process;

[0085] Step 4, forming a first transparent conductive film,
and forming a first electrode (e.g., the pixel electrode 17) on
the gate insulating layer in the pixel regions by a patterning
process;

[0086] Step 5, forming a color resist layer 16 on the first
electrode in the pixel regions;

[0087] Step 6, forming a resin layer 18 on both the black
matrix 15 and the color resist layer 16;

[0088] Step 7, forming a passivation layer 19 on the resin
layer 18;
[0089] Step 8, forming a second transparent conductive

film, and forming a second electrode (e.g., the common elec-
trode 20) on the passivation layer 19 in the pixel regions.
[0090] In another example, when positions of the common
electrode 17 and the pixel electrode 20 as illustrated in FIG. 3
are reversed, the above step 6 further comprises: forming a via
hole for connecting common electrode line by a patterning
process, the via hole passing through the resin layer 18 and
the gate insulating layer 12; the above step 7 further com-
prises: forming a via hole for connecting drain electrode by a
patterning process, the via hole passing through the passiva-
tion layer 19 and the resin layer 18.

[0091] In the method of manufacturing an array substrate
provided in this example, the preparations of the black matrix
process and the color resist in the fabricating procedure of
color filter substrate are transferred into the fabricating pro-
cedure of the array substrate, but the times of patterning
process is not additionally increased. As the fabricated array
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substrate is provided with the color resist layer and the black
matrix, the influence of alignment deviation between the
array substrate and the color filter substrate on the light trans-
mittance can be reduced, such that the shielding area of the
black matrix can be reduced and the light transmittance and
brightness of the display device can be improved.

[0092] It is noted that, in the embodiments of the present
invention, the sequence number of the steps is not intended to
limit the sequence of steps. One skilled in the art would
appreciate that changes of the sequence of steps are also
within the protection scope of the present invention, e.g., in
the manufacturing method of the first array substrate, step 103
and step 104 may also be exchanged, i.e. forming the color
resist layer in the pixel regions first, and then forming the
black matrix 15 above the thin film transistor.

[0093] In addition, in other embodiments of the present
invention, the positions of the pixel electrode 17 and the
common electrode 20 both in FIGS. 1 and 3 may be reversed.
In this case, in order to keep the pixel electrode 17 and the
drain electrode of the thin film transistor in connection with
each other, and keep the common electrode 20 and the com-
mon electrode line in connection with each other, it is neces-
sary to form a corresponding via hole passing through the
resin layer 18, the passivation layer 19 and the gate insulating
layer, the specific formation process is described as above.
[0094] What are described above is related to the illustra-
tive embodiments of the disclosure only and not limitative to
the scope of the disclosure; the scopes of the disclosure are
defined by the accompanying claims.

1. An array substrate, comprising;: a substrate, a plurality of
pixel regions and a black matrix separating the pixel regions
formed on the substrate; corresponding to a region where the
black matrix is located, the substrate is provided with a thin
film transistor comprising a gate insulating layer; the pixel
region comprises a first electrode and a second electrode
configured for generating an electric field therebetween to
drive liquid crystals, the second electrode is disposed above
the first electrode, the pixel region further comprises:

a color resist layer disposed between the gate insulation
layer and the second electrode and distributed in the
pixel region.

2. The array substrate according to claim 1, wherein the
color resist layer is disposed on the gate insulation layer and
under the first electrode.

3. The array substrate according to claim 1, wherein the
color resist layer is disposed on the first electrode and under
the second electrode.

4. The array substrate according to claim 1, wherein the
thin film transistor further comprises a source/drain elec-
trode, the black matrix is disposed above the source/drain
electrode of the thin film transistor and overlays the thin film
transistor.

5. The array substrate according to claim 2, further com-
prising:

a resin layer overlaying both the black matrix and the first

electrode;

a passivation layer overlaying the resin layer.

6. The array substrate according to claim 3, further com-
prising:
aresin layer overlaying both the black matrix and the color
resist layer;

a passivation layer overlaying the resin layer.
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7. The array substrate according to claim 5, wherein the
second electrode is a slit-shaped transparent electrode and
disposed on the passivation layer.

8. The array substrate according to claim 1, wherein the
color resist layer comprises a plurality of primary color
blocks, and the pixel region comprises a plurality of sub-pixel
regions, each of the primary color blocks is distributed in one
of the sub-pixel regions.

9. The array substrate according to claim 8, further com-
prising:

a data line located in a same layer as the source/drain
electrode, wherein a position of the data line corre-
sponds to an boundary region of any two of the primary
color blocks in the color resist layer.

10. The array substrate according to claim 1, wherein the
thin film transistor further comprises a gate electrode, the
array substrate further comprises:

a gate line disposed in the same layer as the gate electrode,
the gate line being disposed in a shielding region of the
black matrix.

11. The array substrate according to claim 1, wherein the
first electrode is a pixel electrode, the second electrode is a
common electrode.

12. A display device, comprising the array substrate
according to claim 1.

13. A method of manufacturing an array substrate, com-
prising:

forming a gate electrode on a substrate;

forming a thin film transistor above the gate electrode, the
thin film transistor comprising a gate insulating layer;

forming a black matrix above the thin film transistor, the
substrate being separated into a plurality of pixel regions
by the black matrix;

forming a color resist layer and a first electrode in the pixel
regions;

forming a resin layer on the substrate formed with the color
resist layer and the first electrode;

forming a passivation layer on the resin layer; and
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forming a second electrode above the passivation layer in
the pixel regions, such that the color resist layer is
located between the gate insulation layer and the second
electrode.

14. The method according to claim 13, wherein the step of
forming the color resist layer and the first electrode in the
pixel regions comprising;

forming the color resist layer on the gate insulating layer in

the pixel regions first, and then forming the first elec-
trode on the color resist layer.

15. The method according to claim 13, wherein the step of
forming the color resist layer and the first electrode in the
pixel regions comprising:

forming the first electrode on the gate insulating layer in the

pixel regions first, and then forming the color resist layer
on the first electrode.

16. The method according to claim 13, wherein the color
resist layer comprises a plurality of primary color blocks, and
the pixel region comprises a plurality of sub-pixel regions, the
step of forming the color resist layer in the pixel regions
comprising:

forming the plurality of primary color blocks arranged

successively by repeatedly performing a color paste
coating process and a patterning process.

17. The method according to claim 13, wherein the first
electrode and the second electrode are formed ofa transparent
conductive material by a patterning process.

18. The method according to claim 13, wherein the first
electrode is a pixel electrode, the second electrode is a com-
mon electrode.

19. The array substrate according to claim 2, wherein the
thin film transistor further comprises a source/drain elec-
trode, the black matrix is disposed above the source/drain
electrode of the thin film transistor and overlays the thin film
transistor.

20. The array substrate according to claim 3, wherein the
thin film transistor further comprises a source/drain elec-
trode, the black matrix is disposed above the source/drain
electrode of the thin film transistor and overlays the thin film
transistor.
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