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SUBSTRATE, LCD PANEL, AND
MANUFACTURING METHOD OF
SUBSTRATE

[0001] This application claims priority to Chinese patent
application no. 201911129707.1, entitled “Substrate, LCD
Panel, and Manufacturing Method of Substrate”, filed on
Nov. 18, 2019, the entire contents of which are incorporated
by reference in this application.

1. FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to a field of display
technology and in particular, to a substrate, an LCD panel,
and a manufacturing method of substrate.

2. DESCRIPTION OF THE RELATED ART

[0003] Liquid crystal displays (LCDs) are the most widely
used display product on the market. Its manufacturing
technology is very mature with high production yields,
relatively low production costs, and high market acceptance.
Most of the LCDs on the market are backlit LCD devices,
which include an LCD panel and a backlight module.
Generally, an LCD panel consists of a color filter substrate,
an array substrate, liquid crystals sandwiched between the
color filter substrate and the array substrate, and a sealant.
The color filter substrate mainly includes a color filter layer
for forming colored light through a color resist unit, a black
matrix for preventing light leakage at an edge of a pixel, and
a spacer for maintaining a cell thickness.

[0004] In the substrate of the LCD, a planarization layer is
usually disposed to improve flatness and reduce usage of the
liquid crystals. However, in conventional techniques, it is
costly to manufacture the planarization layer, and a useless
electrode layer under the spacer in the substrate of the LCD
causes a parasitic capacitance which is harmful to the LCD.
[0005] In summary, during a manufacturing process of a
conventional substrate, a planarization layer is usually dis-
posed to improve flatness and reduce the usage of liquid
crystals. Because it is costly to manufacture the planariza-
tion layer, the production costs of an LCD are high. There-
fore, it is necessary to provide a new substrate, an LCD
panel, and a manufacturing method of the substrate to solve
this problem.

SUMMARY

[0006] The present application provides a substrate, an
LCD panel, and a manufacturing method of the substrate to
solve a problem that it is costly to manufacture a planariza-
tion layer through conventional techniques, and therefore
product costs are greatly increased.

[0007] Accordingly, the present application provides a
substrate, comprising:

[0008] a base;

[0009] a color resist layer arranged on the substrate and

comprising a patterned black matrix; and

[0010] a planarization layer disposed on the color resist
layer and patterned to form a plurality of support blocking
walls.

[0011] According to one embodiment of the present appli-
cation, the substrate comprises an electrode layer, and the
electrode layer is disposed on the planarization layer and
arranged between the support blocking walls.

Oct. 28, 2021

[0012] According to one embodiment of the present appli-
cation, a thickness of the electrode layer is less than a height
of the support blocking wall.

[0013] According to one embodiment of the present appli-
cation, the electrode layer is made of one or more combi-
nations of polyethylene dioxythiophene and polystyrene
sulfonate.

[0014] According to one embodiment of the present appli-
cation, the electrode layer is made of silver nanowire.
[0015] According to one embodiment of the present appli-
cation, a thickness of the electrode layer is in a range from
20 nanometers (nm) to 500 nm.

[0016] According to one embodiment of the present appli-
cation, the planarization layer is made of a hydrophobic
material.

[0017] According to one embodiment of the present appli-
cation, the color resist layer further comprises a chromatic
color resist, and the chromatic color resist is arranged in a
gap of the black matrix.

[0018] According to one embodiment of the present appli-
cation, a region of the planarization layer excluding the
support blocking walls has a thickness ranging from 0.1
micrometer (Um) to 2 pm.

[0019] According to one embodiment of the present appli-
cation, a height of the support blocking wall is in a range
from 2 pm to 10 pm.

[0020] Accordingly, the present application further pro-
vides a liquid crystal display (LCD) panel, comprising:
[0021] a first substrate;

[0022] a second substrate and the first substrate assembled
to each other; and

[0023] a liquid crystal layer filled between the first sub-
strate and the second substrate;

[0024] wherein the first substrate comprises:
[0025] a base;
[0026] a color resist layer arranged on the base and

comprising a patterned black matrix; and

[0027] a planarization layer disposed on the color resist
layer and patterned to form a plurality of support blocking
walls.

[0028] According to one embodiment of the present appli-
cation, the substrate comprises an electrode layer, and the
electrode layer is disposed on the planarization layer and
arranged between the support blocking walls.

[0029] According to one embodiment of the present appli-
cation, a thickness of the electrode layer is less than a height
of the support blocking wall.

[0030] According to one embodiment of the present appli-
cation, the electrode layer is made of one or more combi-
nations of polyethylene dioxythiophene and polystyrene
sulfonate.

[0031] According to one embodiment of the present appli-
cation, a thickness of the electrode layer is in a range from
20 nanometers (nm) to 500 nm.

[0032] According to one embodiment of the present appli-
cation, the planarization layer is made of a hydrophobic
material.

[0033] According to one embodiment of the present appli-
cation, the color resist layer further comprises a chromatic
color resist, and the chromatic color resist is arranged in a
gap of the black matrix.
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[0034] According to one embodiment of the present appli-
cation, a region of the planarization layer excluding the
support blocking walls has a thickness ranging from 0.1
micrometer (Lm) to 2 pm.
[0035] According to one embodiment of the present appli-
cation, a height of the support blocking wall is in a range
from 2 pm to 10 pm.
[0036] Accordingly, the present application further pro-
vides a manufacturing method of a substrate, comprising
following steps:

[0037] providing a base;

[0038] forming a color resist layer on the substrate, the

color resist layer comprising a patterned black matrix;

[0039] forming a planarization layer on the color resist
layer; and
[0040] patterning the planarization layer to form a plu-

rality of support blocking walls.

[0041] The present application provides a substrate, an
LCD panel, and a manufacturing method of a substrate. In
the substrate, a material of support blocking walls replaces
a material of a conventional planarization layer. The support
blocking walls can achieve planarization and provide sup-
port at the same time, which not only reduces the costs of the
planarization layer, but also improves a manufacturing pro-
cess and increases productivity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] In order to more clearly illustrate the embodiments
of the present disclosure or related art, figures which will be
described in the embodiments are briefly introduced here-
inafter. It is obvious that the drawings are merely for the
purposes of illustrating some embodiments of the present
disclosure, a person having ordinary skill in this field can
obtain other figures according to these figures without an
inventive work or paying the premise.

[0043] FIG. 1 is a schematic structural view illustrating a
substrate according to one embodiment of the present appli-
cation;

[0044] FIG. 2 is another schematic structural view illus-
trating the substrate according to one embodiment of the
present application;

[0045] FIG. 3 is a process flow diagram illustrating a
manufacturing method of the substrate according to one
embodiment of the present application;

[0046] FIG. 4A to 4D illustrate steps in the manufacturing
method of the substrate according to one embodiment of the
present application;

[0047] FIG. 5 is a process flow diagram illustrating a
manufacturing method of the substrate having another struc-
ture according to one embodiment of the present application;
and

[0048] FIGS. 6A to 6D illustrate steps in the manufactur-
ing method of the substrate having another structure accord-
ing to one embodiment of the present application.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0049] The present application provides a substrate, a
liquid crystal display (LCD) panel, and a manufacturing
method of the substrate. Technical solutions of the present
invention will be clearly and completely described below
with reference to specific embodiments and the accompa-
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nying drawings. It is apparent that the embodiments are for
illustrative purposes only and not intended to limit the
present invention.

[0050] In the present disclosure, terms, such as “above”,
“below”, “left”, “right”, “front”, “rear”, “inner”, “outer”,
“lateral”, should be construed to refer to the orientation
based on the accompanying drawings. These terms are
merely for ease of description and not intended to limit the
present application. Terms such as “first” and “second” are
used for purposes of description and are not intended to
indicate or imply relative importance or significance or
impliedly indicate the quantity of the technical features
referred to. Thus, the feature defined with “first” and “sec-
ond” may explicitly or implicitly indicate inclusion of one or
more of this feature.

[0051] COA (color filter on array) technology is a tech-
nology for forming a color filter layer on an array substrate.
Compared with conventional liquid crystal display (LCD)
technology, a black matrix, spacers, and color filters are all
arranged on one side of the array substrate. This avoids
errors due to alignment in an alignment process, and due to
displacement caused by panel bending in curved display
technology. More importantly, one material and one manu-
facturing step can be saved, so manufacture time (tact time)
is reduced, and production costs are lowered.

[0052] At the same time, in order to improve flatness of a
COA substrate, conventional technology covers a color
resist layer of the COA substrate with an organic planariza-
tion layer and then forms a spacer and a black matrix on the
organic planarization layer.

[0053] In the conventional substrate, it is costly to manu-
facture the planarization layer, and a useless electrode layer
is disposed under the spacer in the substrate of an LCD and
causes a parasitic capacitance that is harmful to the LCD. In
order to solve the above problem, a technical solution of the
present application is to provide a substrate, replace an
original material of the planarization layer with a material of
a support blocking wall, and form an electrode layer after the
support blocking wall is formed by patterning. Accordingly,
costs for manufacturing the planarization layer are reduced,
and there is no useless electrode layer under the support
blocking wall. The application is described in detail below
with reference to the accompanying drawings.

First Embodiment

[0054] Referring to FIG. 1, it is a schematic structural
view illustrating a substrate according to one embodiment of
the present application. The drawing shows components of
the present application and a positional relationship thereof.
As shown in FIG. 1, the substrate 10 comprises a base 11,
a color resist layer 12, a planarization layer 13, and an
electrode layer 14. The color resist layer 12 is arranged on
the base 11 and comprises a patterned black matrix. The
planarization layer 13 is disposed on the color resist layer 12
and is patterned to form a plurality of support blocking
walls. The electrode layer 14 is disposed on the planarization
layer 13 and arranged between the support blocking walls.
[0055] In the above embodiment, the electrode layer 14 is
made of one or more combinations of polyethylene dioxy-
thiophene and polystyrene sulfonate, or the electrode layer
14 is made of silver nanowire. The planarization layer 13 is
made of a hydrophobic material.

[0056] In the above embodiment, a region of the planar-
ization layer 13 excluding the support blocking walls has a
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thickness ranging from 0.1 micrometer (um) to 2 um, and the
thickness is higher than a height of the black matrix. A height
of the support blocking wall is in a range from 2 pm to 10
um. A thickness of the electrode layer 14 is less than a height
of'the support blocking wall, and a thickness of the electrode
layer 14 is in a range from 20 nanometers (nm) to 500 nm.
[0057] In detail, the electrode layer 14 is made of one or
more combinations of polyethylene dioxythiophene and
polystyrene sulfonate, or the electrode layer 14 is made of
silver nanowire. The material of the electrode layer 14 is an
aqueous conductive paste, and the planarization layer 13 is
made of the hydrophobic material. When the hydrophobic
material is in contact with a solution, the hydrophobic
material has a large contact angle, thereby preventing the
electrode layer from being formed in a region of the support
blocking wall in the planarization layer 13.

Second Embodiment

[0058] Referring to FIG. 2, it is another schematic struc-
tural view illustrating the substrate according to one embodi-
ment of the present application. The drawing illustrates
components of the present application and a positional
relationship thereof. As shown in FIG. 2, the substrate 20
comprises a base 21, a color resist layer 22, a planarization
layer 23, and an electrode layer 24. The color resist layer 22
is arranged on the base 21 and comprises a patterned black
matrix and a chromatic color resist in a gap of the black
matrix. The planarization layer 23 is disposed on the color
resist layer 22 and is patterned to form a plurality of support
blocking walls. The electrode layer 24 is disposed on the
planarization layer 23 and arranged between the support
blocking walls.

[0059] In the above embodiment, the electrode layer 24 is
made of one or more combinations of polyethylene dioxy-
thiophene and polystyrene sulfonate. The planarization layer
23 is made of a hydrophobic material.

[0060] In the above embodiment, a region of the planar-
ization layer 23 excluding the support blocking walls has a
thickness ranging from 0.1 micrometer (um) to 2 um. A
height of the support blocking wall is in a range from 2 pm
to 10 um. A thickness of the electrode layer 24 is less than
a height of the support blocking wall, and a thickness of the
electrode layer 24 is in a range from 20 nanometers (nm) to
500 nm.

[0061] In detail, the electrode layer 24 is made of one or
more combinations of polyethylene dioxythiophene and
polystyrene sulfonate, or the electrode layer is made of silver
nanowire. The material is an aqueous conductive paste, and
the planarization layer 23 is made of the hydrophobic
material. When the hydrophobic material is in contact with
a solution, the hydrophobic material has a large contact
angle, thereby preventing the electrode layer 24 from being
formed in a region of the support blocking wall in the
planarization layer 23.

[0062] The present application further provides a liquid
crystal display (LCD) panel. The LCD panel comprises a
first substrate and a second substrate. The first substrate and
the second substrate are assembled to each other. The first
substrate is the substrate described in the first embodiment
or the second embodiment. In addition, the LCD panel
further comprises a liquid crystal layer filled between the
first substrate and the second substrate.

[0063] Unlike the conventional technology, the substrate
of the present embodiment uses a material of the support
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blocking wall to replace an original material of the planar-
ization layer, and the electrode layer is formed after the
support blocking layer is formed by patterning. As a result,
costs for manufacturing the planarization layer are lowered.
Moreover, the support blocking wall made of the hydropho-
bic material has a large contact angle when contacting a
solution, so that there is no useless electrode layer under the
support blocking wall, thereby avoiding a parasitic capaci-
tance that is harmful to the LCD panel.

[0064] Referring to FIG. 3, it is a process flow diagram
illustrating a manufacturing method of a substrate according
to one embodiment of the present application. The manu-
facturing method comprises following steps:

[0065] step S301: providing a base;

[0066] step S302: forming a color resist layer on the
substrate, the color resist layer comprising a patterned black
matrix;

[0067] step S303: forming a planarization layer on the
color resist layer;

[0068] step S304: patterning the planarization layer to
form a plurality of support blocking walls; and

[0069] step S305: forming an electrode layer on the pla-
narization layer, the electrode layer arranged between the
support blocking walls.

[0070] A region of the planarization layer excluding the
support blocking walls has a thickness ranging from 0.1
micrometer (um) to 2 pm. The planarization layer is made of
a hydrophobic material. The hydrophobic material can
ensure that no electrode layer is formed in a region of the
support blocking wall in the subsequent manufacturing
steps, thereby avoiding a parasitic capacitance that is harm-
ful to an LCD panel.

[0071] In detail, in step S304, a halfione mask method is
used to pattern the planarization layer. The halftone mask
method performs an exposure step by using gratings which
allows partial light to pass through, and adjusts an amount
of light passing through according to a desired height
difference of the planarization layer, so that the photoresist
can be incompletely exposed. The halftone mask method
combines traditional two exposure steps into one, which
saves one exposure step, shortens a production cycle,
improves a throughput, and reduces production costs.

[0072] Furthermore, an inkjet printing method is simple,
needs low manufacturing costs, and has easy to use equip-
ment. Also, a slit coating method has high coating unifor-
mity, a wide range of viscosity for coating, and a fast coating
speed. Therefore, in step S305, the inkjet printing method or
the slit coating method is used instead of using a conven-
tional vapor deposition method for forming the electrode
layer between the support blocking walls, so as to reduce
manufacturing time, reduce costs, and form the electrode
layer of higher uniformity.

[0073] FIGS. 4A to 4D illustrate steps in the manufactur-
ing method of the substrate according to one embodiment of
the present application. First, a base 401 is provided. The
base 401 is made of an inorganic material such as polyimide
or glass, and then a color resist layer 402 is formed on the
base 401, wherein the color resist layer 402 comprises a
patterned black matrix. After that, a planarization layer 403
is formed on the color resist layer 402. The planarization
layer 403 is made of a hydrophobic material, and the
planarization layer 403 is patterned to form support blocking
walls. Finally, an electrode layer 404 is formed on the
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planarization layer 403, and the electrode layer 404 is
arranged between the support blocking walls.

[0074] Referring to FIG. 5, it is a process flow diagram
illustrating a manufacturing method of a substrate having
another structure according to one embodiment of the pres-
ent application. The manufacturing method comprises fol-
lowing steps:

[0075] step 501: providing a base;

[0076] step 502: forming a color resist layer on the sub-
strate, the color resist layer comprising a patterned black
matrix and a chromatic color resist formed in a gap of the
black matrix;

[0077] step 503: forming a planarization layer on the color
resist layer;

[0078] step 504: patterning the planarization layer to form
a plurality of support blocking walls;

[0079] and

[0080] step 505: forming an electrode layer on the planar-

ization layer and between the support blocking walls.
[0081] The planarization layer is made of a hydrophobic
material. The hydrophobic material can ensure that no
electrode layer is formed in a region of the support blocking
wall in the subsequent manufacturing steps, thereby avoid-
ing a parasitic capacitance that is harmful to an LCD panel.
[0082] In detail, in step S504, a halftone mask method is
used to pattern the planarization layer. The halftone mask
method performs an exposure step by using gratings which
allows partial light to pass through, and adjusts an amount
of light passing through according to a desired height
difference of the planarization layer, so that a photoresist can
be incompletely exposed. The half mask method combines
traditional two exposure steps into one, which saves one
exposure step, shortens a production cycle, improves a
throughput, and reduces production costs.

[0083] Furthermore, an inkjet printing method is simple,
needs low manufacturing costs, and has easy to use equip-
ment. Also, a slit coating method has high coating unifor-
mity, a wide range of viscosity for coating, and a fast coating
speed. Therefore, in step S505, the inkjet printing method or
the slit coating method is used instead of using a conven-
tional vapor deposition method for forming the electrode
layer between the support blocking walls, so as to reduce
manufacturing time, reduce costs, and form the electrode
layer of higher uniformity.

[0084] FIGS. 6A to 6D illustrate steps in the manufactur-
ing method of the substrate having another structure accord-
ing to one embodiment of the present application. First, a
base 601 is provided. The base 601 is made of an inorganic
material such as polyimide or glass, and then a color resist
layer 602 is formed on the base 601, wherein the color resist
layer 602 comprises a patterned black matrix and a chro-
matic color resist in a gap of the black matrix. After that, a
planarization layer 603 is formed on the color resist layer
602. The planarization layer 603 is made of a hydrophobic
material, and the planarization layer 603 is patterned to form
support blocking walls. Finally, an electrode layer 604 is
formed on the planarization layer 603, and the electrode
layer 604 is arranged between the support blocking walls.
[0085] Different from the conventional technology, the
manufacturing method of the substrate of the present
embodiment uses a material of the support blocking wall to
replace an original material of the planarization layer, and
the electrode layer is formed after the support blocking layer
is formed by patterning. As a result, costs for manufacturing
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the planarization layer are lowered. Moreover, the support
blocking wall made of the hydrophobic material has a large
contact angle when contacting a solution, so that there is no
useless electrode layer under the support blocking wall,
thereby avoiding a parasitic capacitance that is harmful to
the LCD panel.

[0086] In conclusion, although the present application has
been disclosed above with preferable embodiments, the
above-mentioned embodiments are not intended to limit the
present application. Those skilled in the art can make
various modifications without departing from the spirit and
scope of the present application. Thus, the protection scope
of this application is defined by the appended claims.

What is claimed is:

1. A substrate, comprising:

a base;

a color resist layer arranged on the substrate and com-

prising a patterned black matrix; and

a planarization layer disposed on the color resist layer and

patterned to form a plurality of support blocking walls.

2. The substrate according to claim 1, wherein the sub-
strate comprises an electrode layer, and the electrode layer
is disposed on the planarization layer and arranged between
the support blocking walls.

3. The substrate according to claim 2, wherein a thickness
of the electrode layer is less than a height of the support
blocking wall.

4. The substrate according to claim 2, wherein the elec-
trode layer is made of one or more combinations of poly-
ethylene dioxythiophene and polystyrene sulfonate.

5. The substrate according to claim 2, wherein the elec-
trode layer is made of silver nanowire.

6. The substrate according to claim 4, wherein a thickness
of the electrode layer is in a range from 20 nanometers (nm)
to 500 nm.

7. The substrate according to claim 4, wherein the pla-
narization layer is made of a hydrophobic material.

8. The substrate according to claim 1, wherein the color
resist layer further comprises a chromatic color resist, and
the chromatic color resist is arranged in a gap of the black
matrix.

9. The substrate according to claim 1, wherein a region of
the planarization layer excluding the support blocking walls
has a thickness ranging from 0.1 micrometer (um) to 2 pm.

10. The substrate according to claim 9, wherein a height
of the support blocking wall is in a range from 2 pm to 10
pm.
11. A liquid crystal display (LCD) panel, comprising:

a first substrate;

a second substrate and the first substrate assembled to

each other; and

a liquid crystal layer filled between the first substrate and

the second substrate;

wherein the first substrate comprises:

a base;

a color resist layer arranged on the base and comprising

a patterned black matrix; and

a planarization layer disposed on the color resist layer and

patterned to form a plurality of support blocking walls.

12. The LCD panel according to claim 11, wherein the
substrate comprises an electrode layer, and the electrode
layer is disposed on the planarization layer and arranged
between adjacent support blocking walls.
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13. The LCD panel according to claim 12, wherein a
thickness of the electrode layer is less than a height of the
support blocking wall.

14. The LCD panel according to claim 12, wherein the
electrode layer is made of one or more combinations of
polyethylene dioxythiophene and polystyrene sulfonate.

15. The LCD panel according to claim 14, wherein a
thickness of the electrode layer is in a range from 20
nanometers (nm) to 500 nm.

16. The LCD panel according to claim 14, wherein the
planarization layer is made of a hydrophobic material.

17. The LCD panel according to claim 11, wherein the
color resist layer further comprises a chromatic color resist,
and the chromatic color resist is arranged in a gap of the
black matrix.

18. The LCD panel according to claim 11, wherein a
region of the planarization layer excluding the support
blocking walls has a thickness ranging from 0.1 micrometer
(um) to 2 um.

19. The LCD panel according to claim 11, wherein a
height of the support blocking wall is in a range from 2 pm
to 10 pm.

20. A manufacturing method of a substrate, comprising
following steps:

providing a base;

forming a color resist layer on the substrate, the color

resist layer comprising a patterned black matrix;
forming a planarization layer on the color resist layer; and
patterning the planarization layer to form a plurality of
support blocking walls.
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