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(7) ABSTRACT

The present application discloses a liquid crystal panel, a
manufacturing method thereof and for display apparatus.
The liquid crystal panel includes a first substrate, a second
substrate and a liquid crystal layer located between the first
substrate and the second substrate; a TFT array layer, a color
resist layer and an electrode structure layer are formed on the
first substrate sequentially; and the color resist layer is
formed by a variety of color resist, the color resist layer
including a light-shielding region, and a plurality of pixel
region, the light-shielding region is in a matrix, the plurality
of pixel region is separated by the light-shielding region,
each of the pixel region including a kinds of color resist, the
light-shielding region is formed by the stacking of a variety
of color resist.
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~ 5101
forming a TFT arrav faver on the first substrate

S 1t
& variety of color resist 13 adapted to form the color resist layer on
the TFT arvay layer, wherein the color resist layer imcludes
lLight-shuelding region, and a plurahity of pixel region. The
hght-shucldmg sogron 5 1 a matrix, the plurabty of pixel region s
separated by the hight-shiclding region. Each of the pisel region
wcludes a kinds of color resist, the hight-shuclding region s formed
by the stacking of a variaty of color resist

S103

formmg the electrode structwre layver on the eolor resist kayer

8104

covering the second substrate layer on the electrode struchure layer

F1G. 7
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5201

forming 8 TR array layer on the first substrate

a variety of color resist is adapted to form the color resist laver on
the TFT array laver, wheretn the color resist laver inclades
light-shiclding region, and & phurality of pixel region. The
light-shielding reggion is in a matix, the phwality of pixel region is
separated by the hight-shielding reston. Each of the pixel region
includes a kinds of color resist, the light-ghiclding region is formed
by the stacking of a vaniety of color resist and the thickness of the
lighi-shiclding remion is equal to the thicknesy of the pixel rogion to |
make the surface of the color resist laver planarization. 3

forming the electrode stracture laver on the color resist layer

5204

coverig the second substrate laver on the electrode stractre layer

FIG. 8
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-82021

the first colov resist faver 1s used to foum the light-shueldmg region
on the TFT arvay layer, the hght-shiclding region is distnbuted i a
matix, the pluraly of pixel region is scparated by the
Hght-shielding region, at the same time, the first color resist form a
first pixel patiem in the predetermined portion of the pixel region
of the plurality of the pixel region, and make the thickness of the
first pixel pattom s larger than the thickness of the first color resist
in the light-shiclding region

52022

the second color resist 15 adapted to form a second pixel patter in
another predetermined portion of the pived region of the phurality of
the pixel region, at the same time, the second color resist is stacked
on the first color resist in the light-shuelding region and make the
thickness of the second pixel patiern is larger than the thickaess of
the second color ressst in the light-shielding region,

82023

the third color resist is adapted to form a third pixel patters n
another predeternuned portion of the pixel region of the plurality of
the pixel region, at the same tane, the thrd color yesist i stacked |
on the second color resist in the hight-shielding region and make the
thickness of the third pixel pattern s larger than the thickness of the
third color resist in the light-shiclding yegion.

FIG 9
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-§301
forming a TFT array laver on the first substrate
83062

a vawiety of color resist s adapied to form the color resist faver on

the TFT arrav laver, wherein the color resist faver inclades
light-shielding region, and a plurality of pixel region. The
light-shiskling region is iy a matnx, the ploralitv of pisel region is
separated by the light-shiclding region. Each of the pixel region
includes a kinds of color resist, the light-shielding region is formed
by the stacking of a vadety of color resist, and a phurality of suppost |
members are foemed on partigl area of the hght-shieldmg region, to
suppott the first substrate and the second substrate.

forming the electrode structure laver on the color resist layer

N304

covering the sceond substrate laver on the clectrode structure layer

FIG. 13
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-~ 3481

forming a black mafrix on the first sebstrate

- 542

formng a TFT armay laver on the black mairix and  firgd substrate

- 543

a variely of color resist is adapted to form the color resist layer on
the TFT array laver, wherem the color mesist laver inclades
hight-shiclding region, and a plurality of pixel region. The
ght-shiclding region is in g reainix, the purality of pixel region is
separated by the Heht-shicldmg region. Fach of the pixel region
includes a kinds of color resist, the light-shielding region s formed
by the stacking of a vaniety of color sesist

- §404

-~ 24035

covering the second subsirate laver on the electrode structure layer

PG 14
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LIQUID CRYSTAL DISPLAY PANEL, THE
MANUFACTURING METHOD THEREOF
AND A DISPLAY APPARATUS

FIELD OF THE INVENTION

[0001] The present application relates to liquid crystal
display technology field, and more particularly to a liquid
crystal display panel the manufacturing method thereof and
a display apparatus.

BACKGROUND OF THE INVENTION

[0002] With the extensive application of liquid crystal
displays, high-resolution has become the development trend.
In order to improve the aperture ratio under the development
of high-resolution pixels, the low temperature poly-silicon,
LTPS technology has been developed. As shown in FIG. 1,
FIG. 1 is a schematic view of a conventional LTPS liquid
crystal display panel. The conventional LTPS liquid crystal
display panel includes an array substrate 61, and a color
filter substrate 62 (CF substrate), spacer (PS) is provided on
the CF substrate 62, array substrate 61 has TFT structures
64, a planarization is performed after forming the scanning
lines and data lines, a planarization layer 63 is PL, wherein
the PL can be a transparent material, such as a transparent
resin. A insulating layer 651, common electrode 652, pixel
electrode 653 and M3 electrode are formed on the planariza-
tion layer 63.

[0003] In the production process of this kind of structure
of the liquid crystal display panel, in order to ensure the
performance of TFT in the LTPS, it usually takes 10 to 12
masks, plus the mask used in the color filter substrate (CF)
side, so that the process uses a variety of mask to form the
LTPS. Besides, the LTPS often require halftone process in
the production of two kinds of PS with two height used as
main, sub PS in the CF side. If the three-level PSs are formed
in CF-side, the gray tone fabrication is needed to form the
PS with three heights respectively, used as main, subl, and
sub2 PS. Therefore, the process of conventional LTPS is
complicate, the masks are expensive, and time and material
consumption with high production costs.

SUMMARY OF THE INVENTION

[0004] A liquid crystal panel, a manufacturing method
thereof and for display apparatus is disclosed in the present
application to solve the complicated process and the high
production costs issue in the conventional technology.

[0005] In order to solve the technology mentioned above,
the technology approach adapted by the present application
1s: a liquid crystal panel is provided, the liquid crystal panel
includes a first substrate, a second substrate and a liquid
crystal layer located between the first substrate and the
second substrate; a TFT array layer, a color resist layer and
an electrode structure layer are formed on the first substrate
sequentially; and the color resist layer is formed by a variety
of color resist, the color resist layer including a light-
shielding region, and a plurality of pixel region, the light-
shielding region is in a matrix, the plurality of pixel region
is separated by the light-shielding region, each of the pixel
region including a kinds of color resist, the light-shielding
region is formed by the stacking of a variety of color resist.
[0006] Wherein the thickness of the light-shielding region
is equal to the pixel region to make the surface of the color
resist layer planarization Wherein the TFT array layer
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including a gate line, a data line and a TFT, the gate lines and
the data lines are crossing distributed, the TFT is disposed in
the space crossed by the gate lines and the data lines;

the electrode structure layer including a common electrode,
a pixel electrode and an insulating layer, the common
electrode is disposed on the color resist layer, the insulating
layer is disposed over the common electrode, the pixel
electrode is disposed on the insulating layer.

[0007] Wherein a portion of the color resist in the light-
shielding region is protruded to form a plurality of support
members for supporting the first substrate and the second
substrate.

wherein at least two kinds of support member with different
height are formed within the plurality of support members.
wherein the cross-sectional area of each of the color resist
layer of the support member are gradually decreases from
the bottom to the top.

wherein when the first substrate is as the upper substrate, a
black matrix is disposed between the first substrate and the
TFT array layer and the position of the black matrix is
corresponding to the light-shielding region.

[0008] In order to solve the technology mentioned above,
the technology approach adapted by the present application
is providing a display apparatus and the display apparatus
including the liquid crystal panel.

[0009] In order to solve the technology mentioned above,
the technology approach adapted by the present application
is providing a manufacturing method for a liquid crystal
panel, including the following steps: forming a TFT array
layer on the first substrate; a variety of color resist is adapted
to form the color resist layer on the TFT array layer, wherein
the color resist layer includes light-shielding region, and a
plurality of pixel region. The light-shielding region is in a
matrix, the plurality of pixel region is separated by the
light-shielding region. Each of the pixel region includes a
kinds of color resist, the light-shielding region is formed by
the stacking of a variety of color resist; forming the electrode
structure layer on the color resist layer; and covering the
second substrate layer on the electrode structure layer.
[0010] Wherein the manufacturing method to forming the
color resist layer including;

using the first color resist layer to form the light-shielding
region on the TFT array layer, the light-shielding region is
distributed in a matrix, the plurality of pixel region is
separated by the light-shielding region, at the same time, the
first color resist form a first pixel pattern in the predeter-
mined portion of the pixel region of the plurality of the pixel
region, and make the thickness of the first pixel pattern is
larger than the thickness of the first color resist in the
light-shielding region;

a second color resist is adapted to form a second pixel
pattern in another predetermined portion of the pixel region
of the plurality of the pixel region, at the same time, the
second color resist is stacked on the first color resist in the
light-shielding region and make the thickness of the second
pixel pattern is larger than the thickness of the second color
resist in the light-shielding region; a third color resist is
adapted to form a third pixel pattern in another predeter-
mined portion of the pixel region of the plurality of the pixel
region, at the same time, the third color resist is stacked on
the second color resist in the light-shielding region and make
the thickness of the third pixel pattern is larger than the
thickness of the third color resist in the light-shielding
region; and wherein the thickness of the first pixel pattern,
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the second pixel pattern, the third pixel pattern and the
light-shielding region are equal, so that the color resist layer
surface is made planarization.

[0011] The advantage of the present application is: distin-
guished form the conventional technology, the present appli-
cation provides a TFT array layer, a color resist layer and an
electrode structure layer formed on the first substrate; and a
light-shielding region, and a plurality of pixel region is
disposed in the color resist layer, the light-shielding region
is formed by the stacking of a variety of color resist of the
pixel region. During forming the pixel region by the color
resist, the light-shielding region can be formed simultane-
ously, and no further color resist layer and the black matrix
need to be form on the second substrate, thus saving the
mask production process, the process is simplified, thus
saving material costs and manufacturing time. In addition,
since the pixel region, the light-shielding region, TFT array
layer and the electrode structure layer are disposed on the
first substrate. It can avoid the problem of low accuracy
caused due to the deviation in the alignment of the second
substrate, thereby improving the accuracy of the alignment,
and improving the quality of the product.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In order to more clearly illustrate the embodiments
of the present application or prior art, the following figures
will be described in the embodiments are briefly introduced.
It is obvious that the drawings are merely some embodi-
ments of the present application, those of ordinary skill in
this field can obtain other figures according to these figures
without paying the premise.

[0013] FIG. 1 is a schematic view of a conventional LTPS
liquid crystal display panel;

[0014] FIG. 2 is a schematic view of a liquid crystal panel
according to the first embodiment of the present invention;
[0015] FIG. 3 a schematic view of a liquid crystal panel
according to a situation of the second embodiment of the
present invention;

[0016] FIG. 4 a schematic view of a liquid crystal panel
according to another situation of the second embodiment of
the present invention;

[0017] FIG. 5 is a schematic view of a liquid crystal panel
according to the third embodiment of the present invention;
[0018] FIG. 6 is a schematic view of a display apparatus
according to the embodiment of the present invention;
[0019] FIG. 7 illustrated a process flow of the manufac-
turing method to form the liquid crystal panel according to
the first embodiment of the present invention;

[0020] FIG. 8 illustrated a process flow of the manufac-
turing method to form the liquid crystal panel according to
the second embodiment of the present invention;

[0021] FIG. 9illustrated a process flow of S202 illustrated
in FIG. 8;

[0022] FIG. 10 illustrated a process flow of S2021 illus-
trated in FIG. 9;

[0023] FIG. 11 illustrated a process flow of S2022 illus-
trated in FIG. 9;

[0024] FIG. 12 illustrated a process flow of S2023 illus-
trated in FIG. 9;

[0025] FIG. 13 illustrated a process flow of the manufac-
turing method to form the liquid crystal panel according to
the third embodiment of the present invention; and
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[0026] FIG. 14 illustrated a process flow of the manufac-
turing method to form the liquid crystal panel according to
the fourth embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0027] Embodiments of the present application are
described in detail with the technical matters, structural
features, achieved objects, and effects with reference to the
accompanying drawings as follows. It is clear that the
described embodiments are part of embodiments of the
present application, but not all embodiments. Based on the
embodiments of the present application, all other embodi-
ments to those of ordinary skill in the premise of no creative
efforts obtained should be considered within the scope of
protection of the present application.

[0028] Specifically, the terminologies in the embodiments
of the present application are merely for describing the
purpose of the certain embodiment, but not to limit the
invention. Examples and the claims be implemented in the
present application requires the use of the singular form of
the book “an”, “the” and “the” are intend to include most
forms unless the context clearly dictates otherwise. It should
also be understood that the terminology used herein that
“and/or” means and includes any or all possible combina-
tions of one or more of the associated listed items.

[0029] Referring to FIG. 2, is a schematic view of a liquid
crystal panel according to the first embodiment of the
present invention.

[0030] The liquid crystal panel of the present invention
includes a first substrate 11, a second substrate 12 and a
liquid crystal layer (not shown) located between the first
substrate 11 and the second substrate 12.

[0031] ATEFT array layer 13, a color resist layer 14 and an
electrode structure layer 15 are formed on the first substrate
11 sequentially.

[0032] The color resist layer 14 is formed by a variety of
color resist, the color resist layer 14 includes light-shielding
region 141, and a plurality of pixel region 142. The light-
shielding region 141 is in a matrix, the plurality of pixel
region 142 is separated by the light-shielding region 141.
Each of the pixel region 142 includes a kinds of color resist,
the light-shielding region 141 is formed by the stacking of
a variety of color resist. Wherein the material of the color
resist can be photosensitive resin composition with red,
green, blue pigments, e.g., chemically amplified photosen-
sitive resin with a phenolic resin as a base resin, and the like.
[0033] Distinguished from the conventional technology,
the TFT array layer 13, the color resist layer 14 and the
electrode structure layer 15 are formed on the first substrate
11 of the present application, and the pixel region 142 and
the light-shielding region 141 is set in the color resist layer
14, the light-shielding region 141 is formed by the stacking
of the color resist to form the pixel region 142, so that when
forming the pixel region 142 by the color resist can also
forming the light-shielding region 141 simultaneously.
There are no longer color resist layer 13 and the black matrix
be formed on the second substrate 12, thereby saving the
mask production process, simplifying the process, thus
saving material costs and manufacturing time. Further, since
the pixel region 142, the light-shielding region 141, the TFT
array layer 13 and the electrode structure layer 15 are formed
on the first substrate 11. It can avoid the problem of low
accuracy caused due to the deviation in the alignment of the
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second substrate 12, thereby improving the accuracy of the
alignment, and improving the quality of the product.

[0034] In this embodiment, the light-shielding region 141
is the black matrix (BM). When the first substrate 11 is as the
lower substrate, the light-shielding region 141 is used for
preventing the light leakage of the backlight, improve the
display contrast, and prevent color mixing and increase the
color purity.

[0035] The thickness of the light-shielding region 141 is
equal to the thickness of the pixel region 141 to make the
surface of the color resist layer planarization, so as the color
resist to form the pixel region 142 can achieve the function
of planarization layer and the black matrix simultaneously.
For example, the color resist layer of this embodiment
includes a red resist (R), green resist (G) and blue resist (B).
In the manufacturing process, after coating the red resist, a
BM-R portion with a desired height and through holes are
formed in the color resist by the use of the Gray tone
technology. A BM-G and a BM-B color resist with a desired
height are also formed in the subsequent G, B color resist by
the use of the Gray tone technology, so that the height of the
stacking RGB color resist=the height of the R/G/B color
resist.

[0036] For example, the TFT array layer 13 of the present
embodiment includes a gate line, a data line and a TFT, the
gate lines and the data lines are crossing distributed, the TFT
is disposed in the space crossed by the gate lines and the data
lines. More specifically, the TFT includes a semiconductor
pattern layer 131, a gate insulating layer 132, a gate pattern
layer 133, a source/drain electrode pattern layer 134 and an
interlayer insulating layer 135. Wherein the semiconductor
pattern layer 131 is formed on the first substrate 11, the gate
insulating layer 132 overlies the semiconductor pattern layer
131, the gate pattern layer 133 is formed on the gate
insulating layer 132, the interlayer insulating layer 135 is
formed on the gate pattern layer 133, the source/drain
electrode pattern layer 134 is formed on the interlayer
insulating layer 135. In this embodiment, the interlayer
insulating layer 135 is formed of two layers of insulating
material, such as SiN_and SiO,. Of course, in other embodi-
ments, the interlayer insulating layer 15 can be formed by an
insulating material, such as SiN_ and SiO,, or other conven-
tional insulation materials.

[0037] The electrode structure layer 15 includes a com-
mon electrode 151, a pixel electrode 152 and an insulating
layer 153. The common electrode 151 is disposed on the
color resist layer 14, the insulating layer 153 is disposed
over the common electrode 151, the pixel electrode 152 is
disposed on the insulating layer 153.

[0038] The color resist layer of the present embodiment
includes a red resist (R), a green resist (G) and a blue resist
(B). The pixel region formed by the color resist includes a
red pixel region 1421, a green pixel region 1422, and a blue
pixel region 1423 separately. Of course, in other embodi-
ments, it can further include a white color resist. The
stacking order of the color resist in the light-shielding region
141 is in accordance with the manufacturing order of the
pixel region 142 sequentially, so when the manufacturing
order of the color resist of the pixel region is different, the
stacking order of the color resist in the light-shielding region
141 is different. The manufacturing order of the pixel region
142 illustrated in FIG. 2 is red pixel region 1421 to green
pixel region 1422 to blue pixel region 1423.
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[0039] Tt is worth mentioning that, in the present inven-
tion, the red color resist, the green color resist and the blue
color resist are located in the red pixel region 1421, the green
pixel region 1422, and the blue pixel region 1423 and only
stacking in the light-shielding region 141. The pixel distri-
bution is simplified, but in order to facilitate the relationship
of the light-shielding region 141 formed by the red color
resist, the green color resist and the blue color resist and the
planarization layer illustrated in FIG. 2. In addition, a
shielding layer is under the semiconductor pattern layer 131
but not shown in FIG. 2 and does not cause interference in
the present invention.

[0040] Referring to FIG. 3, FIG. 3 a schematic view of a
liquid crystal panel according to a situation of the second
embodiment of the present invention.

[0041] The liquid crystal panel of the present invention
includes a first substrate 21, a second substrate 22 and a
liquid crystal layer (not shown) located between the first
substrate 21 and the second substrate 22.

[0042] ATFT array layer 23, a color resist layer 24 and an
electrode structure layer 25 are formed on the first substrate
21 sequentially.

[0043] The color resist layer 24 is formed by a variety of
color resist, the color resist layer 24 includes light-shielding
region 241, and a plurality of pixel region 242. The light-
shielding region 241 is in a matrix, the plurality of pixel
region 242 is separated by the light-shielding region 241.
Each of the pixel region 242 includes a kinds of color resist,
the light-shielding region 241 is formed by the stacking of
a variety of color resist. Wherein the material of the color
resist can be photosensitive resin composition with red,
green, blue pigments, e.g., chemically amplified photosen-
sitive resin with a phenolic resin as a base resin, and the like.
[0044] The thickness of the light-shielding region 241 is
equal to the thickness of the pixel region 241 to make the
surface of the color resist layer planarization, so as the color
resist to form the pixel region 242 can achieve the function
of planarization layer and the black matrix simultaneously.
[0045] 1In this embodiment, a portion of the color resist in
the light-shielding region 241 is protruded to form a plural-
ity of support members 243 for supporting the first substrate
21 and the second substrate 22. Wherein each layer of the
color resist stacking to form the light-shielding region 241
are protruded in the same site to form the support members
243. When the color resist is using a chemically amplified
photosensitive resin such as a phenolic resin as a base resin,
which has some flexibility and fit the function to be the
support members 243. Wherein the stacking order of the
color resist of the support member 243 is according to the
manufacturing order of making the pixel region 242. In the
case of this embodiment, the height of the plurality of the
support members 243 is consistent, therefore FIG. 3 only
shows one support member 243.

[0046] In another case, the plurality of the support mem-
bers 243 has at least two distinct height of the support
member 243. As illustrated in FIG. 4, FIG. 4 a schematic
view of a liquid crystal panel according to another situation
of the second embodiment of the present invention. The two
kinds of support member 243 with different height are
illustrated. A first support section 2431 and a second support
member 2432 with a height difference are formed by the
different color resist with stacking the color resist. The detail
manufacturing method are: (1) by the forming process of
one or multiple color resist of the color resist layer, the Gray
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tone technology is adapted to obtain the suitable height of
the color resist and during the stacking of the color resist
support member with demand height; (2) by controlling the
reflow volume after coating (e.g., developing, curing time)
of the upper layer of the color resist separately (as the G, B
illustrated in FIG. 4) to make the upper layer of the color
resist having a predetermined height. (3) by making the
different size (area) of the upper layer of the color resist and
to have different reflow volume of the first support section
2431 and a second support member 2432, then to obtain the
stacking of the B color resist with different height of the first
support section 2431 and a second support member 2432
illustrated in FIG. 4.

[0047] It is worth mentioning that, as shown in FIG. 4, the
cross-sectional area of each of the color resist to form the
support member 243 are gradually decreases from the bot-
tom to the top.

[0048] In particular, after the formation of the RGB color
resist planarization layer, the support member 243 and the
through-holes, the top portion of the support member 243
can be selective retained or removed partial or all of these
layer structures to obtain the appropriate height of the
support member 243 in the production of the insulating
layer, the common electrode, the pixel electrode, the M3
electrode, or the like. The insulating layer can be remained
in the outer surface of the support member 243 to prevent the
support member 243 structure in contact with the liquid
crystal. At this time, in order to make the insulating layer,
and the alignment film subsequently formed on the side
surface of the support member 243 can be formed in a better
way, the cross-sectional area of the R color>the cross-
sectional area of the G color>the cross-sectional area of the
B color of the support member 243 illustrated in FIG. 4, and
so that the support member 243 is integrally formed into a
circular table (with cross section in trapezoidal).

[0049] It should be note that, in order to obtain a suitable
cell gap, it can be achieved by the following way: (1) by
controlling the transmittance rate of the region to form the
support member 243 and the region not to form the support
member 243 in the light-shielding region 241 during the
exposure, so that the reserved color resist layer in the region
of the support member 243 is slightly thinner than the pixel
region 242, to obtain a suitable height of the support member
243; (2) by controlling the reflow volume after coating (e.g.,
developing, curing time) of the upper layer of the color resist
separately (as the G, B illustrated in FIG. 4) to make the
upper layer of the color resist having a predetermined height
and to obtain a suitable height of the support member 243.
(3) by making the different size (area) of the upper layer of
the color resist and to have different reflow volume to obtain
a suitable stacking height of the support member 243.
[0050] Referring to FIG. 5, FIG. 5 is a schematic view of
a liquid crystal panel according to the third embodiment of
the present invention.

[0051] The liquid crystal panel of the present invention
includes a first substrate 31, second substrate 32 and a liquid
crystal layer located between the first substrate 31 and the
second substrate 32.

[0052] ATFT array layer 33, a color resist layer 34 and an
electrode structure layer 35 are formed on the first substrate
31 sequentially. The color resist layer 34 is formed by a
variety of color resist, the color resist layer 34 includes
light-shielding region 341, and a plurality of pixel region
342. The light-shielding region 341 is in a matrix, the
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plurality of pixel region 342 is separated by the light-
shielding region 341. Each of the pixel region 342 includes
a kinds of color resist, the light-shielding region 341 is
formed by the stacking of a variety of color resist.

[0053] When the first substrate 31 is as the upper substrate,
a black matrix 36 is disposed between the first substrate 31
and the TFT array layer 33. The position of the black matrix
36 is corresponding to the light-shielding region 341. In this
embodiment, the light-shielding region 341 is used to shield
the influence of light from the backlight to the semiconduc-
tor pattern layer, and the black matrix 36 is used to shield the
influence of external ambient light to the semiconductor
pattern layer.

[0054] Specifically, the black matrix 36 can be formed by
metallic chromium, of course, in other embodiments, the
black matrix 36 can be formed by black resin (resin with C,
Ti, Ni and other black materials) or can be formed by other
materials commonly used in the technology.

[0055] Inthis embodiment, the aperture region of the pixel
is formed by one of the black matrix 36 or the light-shielding
region 341 or formed by both of them. In one embodiment,
the aperture region of the pixel is formed by the black matrix
36, and the light-shielding region 341 is formed below the
TFT structure to shield the influence of light from the
backlight to the semiconductor pattern layer.

[0056] The areas of the black matrix 36 and the light-
shielding region 341 can include the following three cases:
(1) the region of the light-shielding region 341 is smaller
than the area of the black matrix 36 is formed, so that the
light-shielding region 341 is inside the area of the black
matrix 36; (2) the region of the light-shielding region 341 is
equal and overlap to the black matrix 341; (3) the region of
the black matrix 36 is smaller than the area of the light-
shielding region 341 is formed, so that the black matrix 36
is inside the area of the light-shielding region 341.

[0057] Referring to FIG. 6, FIG. 6 is a schematic view of
a display apparatus according to the embodiment of the
present invention;

[0058] The present invention also provides a display appa-
ratus, which includes a housing 41 and a liquid crystal panel
42 of any of the above embodiments.

[0059] Referring to FIG. 7, FIG. 7 illustrated a process
flow of the manufacturing method to form the liquid crystal
panel according to the first embodiment of the present
invention.

[0060] The present invention also provides a manufactur-
ing method to form the liquid crystal panel, the manufac-
turing method including the steps of:

S101, forming a TFT array layer on the first substrate.
[0061] In step S101, the formed TFT array layer includes
gate line, data line and TFT, the gate lines and the data lines
are crossing distributed, the TFT is disposed in the space
crossed by the gate lines and the data lines. More specifi-
cally, the detail manufacturing process of the TFT includes:
forming a semiconductor pattern layer on the first substrate,
covering a gate insulating layer on the semiconductor pat-
tern layer, forming a gate pattern layer on the gate insulating
layer, forming an interlayer insulating layer on the gate
pattern layer and forming a source/drain electrode pattern
layer on the interlayer insulating layer.

[0062] S102: a variety of color resist is adapted to form the
color resist layer on the TFT array layer, wherein the color
resist layer includes light-shielding region, and a plurality of
pixel region. The light-shielding region is in a matrix, the
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plurality of pixel region is separated by the light-shielding
region. Each of the pixel region includes a kinds of color
resist, the light-shielding region is formed by the stacking of
a variety of color resist.

[0063] For example, the variety of color resist include the
red color resist, the green color resist and the blue color
resist. The pixel region includes the red pixel region formed
by the red color resist, the green pixel region formed by the
green color resist, and the blue pixel region formed by the
blue color resist, and the light-shielding region is formed by
the stacking of the red color resist, the green color resist and
the blue color resist.

[0064] S103: forming the electrode structure layer on the
color resist layer.

[0065] Wherein the step of forming the electrode structure
layer includes: forming the common electrode on the color
resist layer, covering an insulating layer on the common
electrode, forming the pixel electrode on the insulating layer.
[0066] S104: covering the second substrate layer on the
electrode structure layer.

[0067] The step S104 is a cartridge process, that is to
assemble the second substrate to the first substrate with
elements to form a liquid crystal panel.

[0068] Referring to FIG. 8. FIG. 8 illustrated a process
flow of the manufacturing method to form the liquid crystal
panel according to the second embodiment of the present
invention.

[0069] S201, forming a TFT array layer on the first sub-
strate.
[0070] S202: a variety of color resist is adapted to form the

color resist layer on the TFT array layer, wherein the color
resist layer includes light-shielding region, and a plurality of
pixel region. The light-shielding region is in a matrix, the
plurality of pixel region is separated by the light-shielding
region. Each of the pixel region includes a kinds of color
resist, the light-shielding region is formed by the stacking of
a variety of color resist and the thickness of the light-
shielding region is equal to the thickness of the pixel region
to make the surface of the color resist layer planarization.
[0071] Referring to FIG. 9, FIG. 9 illustrated a process
flow of 5202 illustrated in FIG. 8.

[0072] Specifically, step S202 includes the steps of:
S2021, the first color resist layer is used to form the
light-shielding region on the TFT array layer, the light-
shielding region is distributed in a matrix, the plurality of
pixel region is separated by the light-shielding region, at the
same time, the first color resist form a first pixel pattern in
the predetermined portion of the pixel region of the plurality
of the pixel region, and make the thickness of the first pixel
pattern is larger than the thickness of the first color resist in
the light-shielding region.

[0073] As illustrated in FIG. 10, FIG. 10 illustrated a
process flow of S2021 illustrated in FIG. 9. The first color
resist is red color resist. After coating the red color resist on
the TFT array layer 53, a red pixel pattern 5421, BM-R
portion 5422 with a desired height and through holes are
simultaneously formed in the color resist by the use of the
Gray tone technology. In particular, the thickness of the red
pixel pattern is greater than the thickness of the BM-R
portion 5422.

[0074] S2022, the second color resist is adapted to form a
second pixel pattern in another predetermined portion of the
pixel region of the plurality of the pixel region, at the same
time, the second color resist is stacked on the first color resist
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in the light-shielding region and make the thickness of the
second pixel pattern is larger than the thickness of the
second color resist in the light-shielding region.

[0075] Referring to FIG. 11, FIG. 11 illustrated a process
flow of 52022 illustrated in FIG. 9. The second color resist
is green color resist. After coating the green color resist on
the TFT array layer 53 and the red color resist on the
light-shielding region, a green pixel pattern 5424, BM-G
portion 5423 with a desired height and through holes are
simultaneously formed in the color resist by the use of the
Gray tone technology. In particular, the thickness of the
green pixel pattern 5424 is greater than the thickness of the
BM-G portion 5423.

[0076] S2023, the third color resist is adapted to form a
third pixel pattern in another predetermined portion of the
pixel region of the plurality of the pixel region, at the same
time, the third color resist is stacked on the second color
resist in the light-shielding region and make the thickness of
the third pixel pattern is larger than the thickness of the third
color resist in the light-shielding region.

[0077] Referring to FIG. 12, FIG. 12 illustrated a process
flow of 52023 illustrated in FIG. 9. The third color resist is
blue color resist. After coating the blue color resist on the
TFT array layer 53 and the green color resist on the
light-shielding region, a blue pixel pattern, BM-B portion
5425 with a desired height and through holes are simulta-
neously formed in the color resist by the use of the Gray tone
technology. In particular, the thickness of the blue pixel
pattern is greater than the thickness of the BM-B portion
5425.

[0078] Wherein the thickness of the first pixel pattern, the
second pixel pattern, the third pixel pattern and the light-
shielding region are equal, so that the color resist layer
surface 1s make planarization.

[0079] In this embodiment, the thickness of the red pixel
pattern finally formed, the green pixel pattern, and the blue
pixel pattern is equal to the thickness of the light-shielding
region stacking by the R-G-B color resist.

of the light shielding region and the thickness of the blue
pixel patterns stacked to form the same.

[0080] S203: forming the electrode structure layer on the
color resist layer.

[0081] S204: covering the second substrate layer on the
electrode structure layer.

[0082] Referring to FIG. 13, FIG. 13 illustrated a process
flow of the manufacturing method to form the liquid crystal
panel according to the third embodiment of the present
invention.

[0083] S301, forming a TFT array layer on the first sub-
strate.
[0084] S302: a variety of color resist is adapted to form the

color resist layer on the TFT array layer, wherein the color
resist layer includes light-shielding region, and a plurality of
pixel region. The light-shielding region is in a matrix, the
plurality of pixel region is separated by the light-shielding
region. Each of the pixel region includes a kinds of color
resist, the light-shielding region is formed by the stacking of
a variety of color resist, and a plurality of support members
are formed on partial area of the light-shielding region, to
support the first substrate and the second substrate.

[0085] For example, the formation method of the support
member: after coating the red color resist on the TFT array
layer, a red pixel pattern, a BM-R portion with a desired
height and through holes are simultaneously formed in the
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color resist by the use of the Gray tone technology. And a
support member is formed in a preset position, for example,
the thickness of the red color resist in the portion of the
support member in the light-shielding region is equal to the
thickness of the red pixel pattern by the use of the Gray tone
technology. And the thickness of the other portion of the
light-shielding region is smaller than the thickness of the
support member. The manufacturing process of the green
color resist and the blue resist is the same, so that the
thickness of the red color resist to form the stacked support
member is equal to the thickness of the red pixel pattern, the
thickness of the green color resist to form the stacked
support member is equal to the thickness of the green pixel
pattern, and the thickness of the blue color resist to form the
stacked support member is equal to the thickness of the blue
pixel pattern.

[0086] It is worth mentioning that, in other embodiments,
the thickness of the red color resist to form the stacked
support member is larger than the thickness of the red color
resist in the other region of the light-shielding region, and
not equal to the thickness of the red pixel pattern; the
thickness of the green color resist to form the stacked
support member is larger than the thickness of the green
color resist in the other region of the light-shielding region,
and not equal to the thickness of the green pixel pattern; the
thickness of the blue color resist to form the stacked support
member is larger than the thickness of the blue color resist
in the other region of the light-shielding region, and not
equal to the thickness of the blue pixel pattern.

[0087] Inaddition, in one condition of the present embodi-
ment, the height of the plurality of support members are the
same. In another case, at least two kinds of support member
with different height are in the plurality of support members.
The detail manufacturing method are: (1) by the forming
process of one or multiple color resist of the color resist
layer, the Gray tone technology is adapted to obtain the
suitable height of the color resist and during the stacking of
the color resist support member with demand height; (2) by
controlling the reflow volume after coating (e.g., develop-
ing, curing time) of the upper layer of the color resist
separately (as the G, B illustrated in FIG. 4) to make the
upper layer of the color resist having a predetermined height.
(3) by making the different size (area) of the upper layer of
the color resist and to have different reflow volume of the
first support section and a second support member, then to
obtain the stacking of the B color resist with different height
of the first support section and a second support member
illustrated in FIG. 4.

[0088] In particular, after the formation of the RGB color
resist planarization layer, the support member and the
through-holes, the top portion of the support member can be
selective retained or removed partial or all of these layer
structures to obtain the appropriate height of the support
member in the production of the insulating layer, the com-
mon electrode, the pixel electrode, the M3 electrode, or the
like. The insulating layer can be remained in the outer
surface of the support member to prevent the support
member structure in contact with the liquid crystal. At this
time, in order to make the insulating layer, and the alignment
film subsequently formed on the side surface of the support
member can be formed in a better way, the cross-sectional
area of the R color>the cross-sectional area of the G
color>the cross-sectional area of the B color of the support
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member illustrated in FIG. 4, and so that the support member
is integrally formed into a circular table (with cross section
in trapezoidal).

[0089] It should be note that, in order to obtain a suitable
cell gap, it can be achieved by the following way: (1) by
controlling the transmittance rate of the region to form the
support member and the region not to form the support
member in the light-shielding region during the exposure, so
that the reserved color resist layer in the region of the
support member is slightly thinner than the pixel region, to
obtain a suitable height of the support member; (2) by
controlling the reflow volume after coating (e.g., develop-
ing, curing time) of the upper layer of the color resist
separately (as the G, B illustrated in FIG. 4) to make the
upper layer of the color resist having a predetermined height
and to obtain a suitable height of the support member. (3) by
making the different size (area) of the upper layer of the
color resist and to have different reflow volume to obtain a
suitable stacking height of the support member.

[0090] S303: forming the electrode structure layer on the
color resist layer.

[0091] S304: covering the second substrate layer on the
electrode structure layer.

[0092] Referring to FIG. 14, FIG. 14 illustrated a process
flow of the manufacturing method to form the liquid crystal
panel according to the fourth embodiment of the present
invention.

[0093] S401, forming a black matrix on the first substrate.
[0094] Specifically, the black matrix can be formed by
metallic chromium, of course, in other embodiments, the
black matrix 36 can be formed by black resin (resin with C,
Ti, Ni and other black materials) or can be formed by other
materials commonly used in the technology. The black
matrix is used to shield the influence of external ambient
light to the semiconductor pattern layer.

[0095] S402: a TFT array layer is formed on the black
matrix and the first substrate.

[0096] S403: a variety of color resist is adapted to form the
color resist layer on the TFT array layer, wherein the color
resist layer includes light-shielding region, and a plurality of
pixel region. The light-shielding region is in a matrix, the
plurality of pixel region is separated by the light-shielding
region. Each of the pixel region includes a kinds of color
resist, the light-shielding region is formed by the stacking of
a variety of color resist.

[0097] In particular, the aperture region of the pixel is
formed by one of the black matrix or the light-shielding
region or formed by both of them. In one embodiment, the
aperture region of the pixel is formed by the black matrix,
and the light-shielding region is formed below the TFT
structure to shield the influence of light from the backlight
to the semiconductor pattern layer.

[0098] The areas of the black matrix and the light-shield-
ing region can include the following three cases: (1) the
region of the light-shielding region is smaller than the area
of the black matrix is formed, so that the light-shielding
region is inside the area of the black matrix; (2) the region
of the light-shielding region is equal and overlap to the black
matrix; (3) the region of the black matrix is smaller than the
area of the light-shielding region is formed, so that the black
matrix is inside the area of the light-shielding region.
[0099] S404: forming the electrode structure layer on the
color resist layer.
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[0100] S405: covering the second substrate layer on the
electrode structure layer.

[0101] In summary, the present invention can simplify the
process, saving material costs and manufacturing time, and
can improve the accuracy of the cartridge, thereby improv-
ing the quality of the product.

[0102] Above are embodiments of the present application,
which does not limit the scope of the present application.
Any modifications, equivalent replacements or improve-
ments within the spirit and principles of the embodiment
described above should be covered by the protected scope of
the invention.

1. A liquid crystal panel, comprising: a first substrate, a
second substrate and a liquid crystal layer located between
the first substrate and the second substrate;

a TFT array layer, a color resist layer and an electrode
structure layer are formed on the first substrate sequen-
tially; and

the color resist layer is formed by a variety of color resist,
the color resist layer comprising a light-shielding
region, and a plurality of pixel region, the light-shield-
ing region is in a matrix, the plurality of pixel region is
separated by the light-shielding region, each of the
pixel region comprising a kinds of color resist, the
light-shielding region is formed by stacking the first
color resist as L. shape then stacking the other color
resists.

2. The liquid crystal panel according to claim 1, wherein
the thickness of the light-shielding region is equal to the
pixel region to make the surface of the color resist layer
planarization.

3. The liquid crystal panel according to claim 2, wherein
the TFT array layer comprising a gate line, a data line and
a TFT, the gate lines and the data lines are crossing distrib-
uted, the TFT is disposed in the space crossed by the gate
lines and the data lines;

the electrode structure layer comprising a common elec-
trode, a pixel electrode and an insulating layer, the
common electrode is disposed on the color resist layer,
the insulating layer is disposed over the common
electrode, the pixel electrode is disposed on the insu-
lating layer.

4. The liquid crystal panel according to claim 1, wherein

a portion of the color resist in the light-shielding region is
protruded to form a plurality of support members for sup-
porting the first substrate and the second substrate.

5. The liquid crystal panel according to claim 4, wherein
at least two kinds of support member with different height
are formed within the plurality of support members.

6. The liquid crystal panel according to claim 5, wherein
the cross-sectional area of each of the color resist layer of the
support member are gradually decreases from the bottom to
the top.

7. The liquid crystal panel according to claim 3, wherein
when the first substrate is as the upper substrate, a black
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matrix is disposed between the first substrate and the TFT
array layer and the position of the black matrix is corre-
sponding to the light-shielding region.

8. A display apparatus, including the liquid crystal panel
according to claim 1.

9. A manufacturing method for a liquid crystal panel,
including the following steps:

forming a TFT array layer on the first substrate;

a variety of color resist is adapted to form the color resist
layer on the TFT array layer, wherein the color resist
layer includes light-shielding region, and a plurality of
pixel region; the light-shielding region is in a matrix,
the plurality of pixel region is separated by the light-
shielding region. Each of the pixel region includes a
kinds of color resist, the light-shielding region is
formed by stacking the first color resist as L shape then
stacking the other color resists;

forming the electrode structure layer on the color resist
layer; and

covering the second substrate layer on the electrode
structure layer.

10. The manufacturing method for a liquid crystal panel
according to claim 9, wherein the manufacturing method to
forming the color resist layer including:

using the first color resist layer to form the light-shielding
region on the TFT array layer, the light-shielding region
is distributed in a matrix, the plurality of pixel region
is separated by the light-shielding region, at the same
time, the first color resist form a first pixel pattern in the
predetermined portion of the pixel region of the plu-
rality of the pixel region, and make the thickness of the
first pixel pattern is larger than the thickness of the first
color resist in the light-shielding region;

a second color resist is adapted to form a second pixel
pattern in another predetermined portion of the pixel
region of the plurality of the pixel region, at the same
time, the second color resist is stacked on the first color
resist in the light-shielding region and make the thick-
ness of the second pixel pattern is larger than the
thickness of the second color resist in the light-shield-
ing region;

a third color resist is adapted to form a third pixel pattern
in another predetermined portion of the pixel region of
the plurality of the pixel region, at the same time, the
third color resist is stacked on the second color resist in
the light-shielding region and make the thickness of the
third pixel pattern is larger than the thickness of the
third color resist in the light-shielding region; and

wherein the thickness of the first pixel pattern, the second
pixel pattern, the third pixel pattern and the light-
shielding region are equal, so that the color resist layer
surface is made planarization.
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