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(57) ABSTRACT

Provided is a color filter substrate, which includes a sub-
strate body, a black matrix layer, a color resist unit layer, and
a common electrode layer. The black matrix layer and the
color resist unit layer are formed on the same surface of the
substrate body. The common electrode layer is set on and
covers the color resist unit layer. The color filter substrate
includes a plastic frame formed on a circumference of the
substrate body. The plastic frame includes bumps embedded
therein. The bumps are formed of depositions of color resists
during patternization of the color resist unit layer. Also
provided are a method for manufacturing the color filter
substrate and a liquid crystal panel.
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COLOR FILTER SUBSTRATE,
MANUFACTURING METHOD, AND LIQUID
CRYSTAL PANEL

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Chinese
Patent Application No. 201510080747.7, entitled “Color
Filter Substrate, Manufacturing Method, and Liquid Crystal
Panel”, filed on Feb. 13, 2015, the disclosure of which is
incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to the field of manu-
facture of liquid crystal displays, and in particular to a color
filter substrate, a manufacturing method, and a liquid crystal
panel.

[0004] 2. The Related Arts

[0005] Liquid crystal displays (LCDs), serving as a dis-
playing component of electronic products, have now widely
used as liquid crystal display devices in various electronic
products. A liquid crystal panel comprises an array substrate,
a color filter substrate, and liquid crystal interposed between
the array substrate and the color filter substrate. A plastic
frame is formed between the color filter substrate and the
array substrate to enclose and seal the liquid crystal. Spacers
are arranged between the color filter substrate and the array
substrate. During a manufacturing process, to ensure suffi-
cient support strength of the plastic frame, fibers may be
added in the formation of the plastic frame. However, a large
amount of fibrous material, as well as associated facility,
may be needed. This increases the manufacturing cost.

SUMMARY OF THE INVENTION

[0006] The present invention provides a color filter sub-
strate and a manufacturing method thereof, which ensure
sufficient support strength of a plastic frame and save cost.

[0007] The present invention also relates to a liquid crystal
panel.
[0008] The present invention provides a color filter sub-

strate, which comprises a substrate body, a black matrix
layer, a color resist unit layer, and a common electrode layer.
The black matrix layer and the color resist unit layer are
formed on the same surface of the substrate body. The
common electrode layer is set on and covers the color resist
unit layer. The color filter substrate comprises a plastic
frame formed on a circumference of the substrate body and
the plastic frame comprises bumps embedded therein. The
bumps are formed of depositions of color resists during the
formations of the color resist unit layer.

[0009] In the above color filter substrate, the color resist
unit layer comprises a plurality of RGB color resist units.
[0010] In the above color filter substrate, the bumps are
formed of deposition of color resist of one color or multiple
colors.

[0011] In the above color filter substrate, the RGB color
resist units comprise a first color resist, a second color resist,
and a third color resist.

[0012] In the above color filter substrate, the color resist
unit layer are subjected to patternization that comprises three
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processes of exposure and development and the bumps are
formed in at least one of the three processes of exposure and
development.

[0013] The present invention also provides a method for
manufacturing a color filter substrate, which comprises the
following steps:

[0014] providing a substrate body;

[0015] forming a black matrix on the substrate body,
wherein a surface of the substrate body on which the black
matrix is formed has a circumference on which a plastic
frame area is defined;

[0016] coating a RGB color resist layer on the substrate
body, resist of at least one color of the RGB being deposited
in the plastic frame area;

[0017] subjecting the RGB color resist layer to patterniza-
tion to form a color resist unit layer, bumps being simulta-
neously formed of depositions of the RGB color resists in
the plastic frame area;

[0018] subjecting the substrate body to patternization to
form a common electrode layer, the common electrode layer
covering the color resist unit layer; and

[0019] filling a plastic material into the plastic frame area
to form a plastic frame, wherein the bumps are embedded in
the plastic frame.

[0020] In the above method, the step of “subjecting the
RGB color resist layer to patternization to form a color resist
unit layer, bumps being simultaneously formed of deposi-
tions of the RGB color resists in the plastic frame area”
comprises a step in which a first color resist layer, a second
color resist layer, and a third color resist layer are sequen-
tially coated on the substrate body and are individually
subjected to a process of exposure and development to form
the color resist unit layer and a step in which the bumps are
formed in at least one process of exposure and development
of the first color resist layer, the second color resist layer, and
the third color resist layer.

[0021] In the above method, the step in which the bumps
are formed in at least one process of exposure and devel-
opment of the first color resist layer, the second color resist
layer, and the third color resist layer comprises subjecting
the first color resist to the process of exposure and devel-
opment to form the bumps, or subjecting the first color resist
layer and the second color resist layer to the processes of
exposure and development and then stacking to form the
bumps, or subjecting the three color resists of the first color
resist layer, the second color resist layer, and the third color
resist layer the processes of exposure and development and
then stacking to form the bumps.

[0022] The above method for manufacturing the color
filter substrate further comprises a step of forming a plurality
of spacers on the color resist unit layer of the substrate body.
[0023] The present invention also provides a liquid crystal
panel, which comprises an array substrate and a color filter
substrate opposite to the array substrate. The color filter
substrate comprises a substrate body, a black matrix layer, a
color resist unit layer, and a common electrode layer. The
black matrix layer and the color resist unit layer are formed
on the same surface of the substrate body. The common
electrode layer is set on and covers the color resist unit layer.
The color filter substrate comprises a plastic frame formed
on a circumference of the substrate body and the plastic
frame comprises bumps embedded therein. The bumps re
formed during patternization of the color resist unit layer.
The array substrate and the color filter substrate hold and
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interpose the plastic frame therebetween to form a hollow
cavity in which liquid crystal is received.

[0024] The color filter substrate according to the present
invention is structured in such a way that at the same of
forming a color resist unit layer, color resists are deposited
in a plastic frame area to form bumps, which are then
embedded in a plastic frame during the formation of the
plastic frame. This enhances the support strength of the
plastic frame and forming the bumps during the formation of
the color resist unit layer can save operation steps and costs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] To more clearly explain the technical solutions
proposed in embodiments of the present invention or those
of the prior art, a brief description of the drawings that are
necessary for describing the embodiments of the present
invention or those of the prior art is given as follows. It is
obvious that the drawings that will be described below show
only some embodiments of the present invention. For those
having ordinary skills of the art, other drawings may also be
readily available from these attached drawings without the
expense of creative effort and endeavor.

[0026] FIG. 1 is a cross-sectional view showing a color
filter substrate according to the present invention;

[0027] FIG. 2 is a flow chart illustrating a method for
manufacturing the color filter substrate of FIG. 1; and
[0028] FIG. 3 is a cross-sectional view showing a liquid
crystal panel according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0029] A clear and complete description will be given to
technical solutions of the embodiments of the present inven-
tion with reference to the attached drawings of the embodi-
ments of the present invention. However, the embodiments
so described are only some, but not all, of the embodiments
of the present invention. Other embodiments that are avail-
able to those having ordinary skills of the art without the
expense of creative effort and endeavor are considered
belonging to the scope of protection of the present invention.
[0030] Referring to FIG. 1, the present invention protects
acolor filter substrate 100, which comprises a substrate body
10, a black matrix layer 11, a color resist unit layer 12, and
a common electrode layer 13. The black matrix layer 11 and
the color resist unit layer 12 are formed on the same surface
of the substrate body 10. The common electrode layer 13 is
set on and covers the color resist unit layer 12. The color
filter substrate comprises a plastic frame 15 formed thereon
along a circumference of the substrate body 10. The plastic
frame 15 comprises bumps 16 embedded therein. The bumps
16 are formed of depositions of color resists during the
formation of the color resist unit layer 12. Specifically,
during patternization of the color resist unit layer 12, color
resists are deposited in the area of the plastic frame 15 form
bumps that are separate from the color resist unit layer 12.
The number of the bumps 16 used is determined according
to the needs of the color filter substrate. The black matrix
layer 11 comprises a grating structure formed of an arrange-
ment of longitudinal and lateral lines intersecting each other.
[0031] Further, the color resist unit layer 12 comprises a
plurality of RGB color resist units. The RGB color resist
units comprise a first color resist 121, a second color resist
122, and a third color resist 123. The first color resist 121,
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the second color resist 122, and the third resist 123 are
respectively red, green, and the yellow color resists. The first
color resist 121, the second color resist 122, and the third
color resist 123 of the plurality of RGB color resist units are
arranged to space from each other to form a grating form.
The black matrix layer 11 is arranged to alternate with the
first color resist 121, the second color resist 122, and the
third color resist 123 to show a grating like interposition
arrangement.

[0032] Further, the bumps 16 can be formed of deposition
of resist of a single color or resist of multiple colors.
Specifically, the bumps 16 are formed of the first color resist
121 or are alternatively formed of deposition of the first
color resist 121 and the second color resist 122 or further
alternatively formed of simultaneous deposition of two or
three of the first color resist 121, the second color resist 122,
and the third color resist 123, and are preferably, in the
instant embodiment, formed of stacked depositions of the
first color resist 121, the second color resist 122, and the
third color resist 123.

[0033] Further, the patternization of the color resist unit
layer 12 comprises three processes of exposure and devel-
opment. The bumps 16 are formed in at least one of the three
processes of exposure and development. In the instant
embodiment, the bumps 16 are formed through deposition of
three color resists performed in three processes of exposure
and development.

[0034] Referring to FIG. 2, the present invention also
provides a method for manufacturing a color filter substrate.
The method comprises the following steps:

[0035] Step S1: providing a substrate body.

[0036] Step S2: forming a black matrix on the substrate
body, wherein a surface of the substrate body on which the
black matrix is formed has a circumference on which a
plastic frame area is defined.

[0037] Step S3: coating a RGB color resist layer on the
substrate body, resist of at least one color of the RGB being
deposited in the plastic frame area.

[0038] Step S4: subjecting the RGB color resist layer to
patternization to form a color resist unit layer, bumps being
simultaneously formed of depositions of the RGB color
resists in the plastic frame area.

[0039] Step S5: subjecting the substrate body to pat-
ternization to form a common electrode layer, the common
electrode layer covering the color resist unit layer.

[0040] Step Sé: filling a plastic material into the plastic
frame area to form a plastic frame, wherein the bumps are
embedded in the plastic frame.

[0041] Step S7: forming a plurality of spacers on the color
resist unit layer of the substrate body.

[0042] Further, Step S4 further comprises Step S41, which
is a step in which a first color resist layer, a second color
resist layer, and a third color resist layer are sequentially
coated on the substrate body and are individually subjected
to a process of exposure and development to form the color
resist unit layer; and Step S42, in which bumps are formed
in at least one of the processes of exposure and development
of the first color resist layer, the second color resist layer, and
the third color resist layer.

[0043] Further, Step S42 further comprises subjecting the
first color resist layer to the exposure and development to
form the bumps, or alternatively subjecting the first color
resist layer and the second color resist layer to the exposures
and developments and then stacking to form the bumps, or
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further alternatively, subjecting the three color resists of the
first color resist layer, the second color resist layer, and the
third color resist layer to exposures and developments and
then stacking to form the bumps.

[0044] In the instant embodiment, the color filter substrate
100 shown in FIG. 1 will be taken as an example for
illustrating, in detail, the above manufacturing method of the
color filter substrate.

[0045] The substrate body 10 of the instant embodiment is
a glass panel, which has a surface (not labeled).

[0046] A black matrix layer 11 is formed on the surface of
the substrate body 10. The surface of the substrate body 10
on which the black matrix layer 11 is formed has a circum-
ference on which a plastic frame area 111 is defined.
Specifically, the black matrix layer 11 is formed by subject-
ing photo resists coated on the surface to patternization
operations, including exposure and development and spac-
ing zones D1, D2, and D3 are formed to alternate with the
black matrix layer 11.

[0047] Then, an RGB color resist layer is coated on the
substrate body 10 that comprises the black matrix layer 11
formed thereon. The RGB color resist layer covers the
plastic frame area 111. The RGB color resist layer comprises
three types of resists, including first color resist 121, second
color resist 122, and third color resist 123. The first color
resist 121, the second color resist 122, and the third color
resist 12 are respectively red color resist, green color resist,
and yellow color resist. Specifically, a first color resist layer,
a second color resist layer, and a third color resist layer are
sequentially coated on the substrate body 10 and a process
of exposure and development is conducted after each of the
coating operations so as to form the red color resist in the
spacing zone D1, the green color resist in D2, and the yellow
color resist in the spacing zone D3, whereby each group
consisting of the spacing zones D1, D2, and D3 constitutes
a color resist unit. A number of the color resist units
collectively form the color resist unit layer 12. At the same
time when the processes of exposure and development are
conducted for the first color resist layer, the second color
resist layer, and the third color resist layer, through devel-
opment and exposure, the color resists located in the plastic
frame area 111 are separated from the color resist units and
thus form pillar like bumps 16 in the plastic frame area 111.
The bumps 16 are formed by stacked depositions of the first
color resist, the second color resist, and the third color resist.
[0048] A common electrode layer 13 is formed on sub-
strate body 10 that comprises the color resist unit layer 12
formed thereon. This is generally achieved through pat-
ternization operations, including exposure and development.
Then, a plastic material is filled into the plastic frame area
11 to form a plastic frame 15. The bumps 16 are embedded
in the plastic frame 17. Finally, a plurality of spacers (not
shown) is formed on the color resist unit layer 12 of the
substrate body 11.

[0049] The color filter substrate 100 according to the
present invention is structured in such a way that at the same
of forming a color resist unit layer 12, color resists are
deposited in a plastic frame area to form bumps, which are
then embedded in a plastic frame during the formation of the
plastic frame. This enhances the support strength of the
plastic frame and forming the bumps during the formation of
the color resist unit layer can save operation steps and costs.
[0050] Referring to FIG. 3, the present invention also
provides a liquid crystal panel, which comprises an array
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substrate 200 and the color filter substrate 100 that has been
described above and is opposite to the array substrate 200.
The array substrate 200 and the color filter substrate 100
hold and interpose the plastic frame 15 therebetween to form
a hollow cavity in which liquid crystal is received.

[0051] The manufacturing process of patternization men-
tioned above can be achieved through the known photo-
lithographic art and etching and known art for patternization
including patternization operations, photo resist, and expo-
sure machines. Repeated description will be not necessary
here.

[0052] The above illustrates only a preferred embodiment
according to the present invention and is not intended to
limit the scope of right of the present invention. Those
having ordinary skills of the art would appreciate that
various equivalent modifications that achieve all or some of
the operations of the above-described embodiment and fall
within scope of the attached claims are considered within the
scope covered by the present invention.

What is claimed is:

1. A color filter substrate, comprising a substrate body, a
black matrix layer, a color resist unit layer, and a common
electrode layer, the black matrix layer and the color resist
unit layer being formed on the same surface of the substrate
body, the common electrode layer being set on and covering
the color resist unit layer, wherein the color filter substrate
comprises a plastic frame formed on a circumference of the
substrate body and the plastic frame comprises bumps
embedded therein, the bumps being formed of depositions of
color resists during the formations of the color resist unit
layer.

2. The color filter substrate as claimed in claim 1, wherein
the color resist unit layer comprises a plurality of RGB color
resist units.

3. The color filter substrate as claimed in claim 1, wherein
the bumps are formed of deposition of color resist of one
color or multiple colors.

4. The color filter substrate as claimed in claim 2, wherein
the RGB color resist units comprise a first color resist, a
second color resist, and a third color resist.

5. The color filter substrate as claimed in claim 1, wherein
the color resist unit layer are subjected to patternization that
comprises three processes of exposure and development, the
bumps being formed in at least one of the three processes of
exposure and development.

6. A method for manufacturing a color filter substrate,
comprising the following steps:

providing a substrate body;

forming a black matrix on the substrate body, wherein a

surface of the substrate body on which the black matrix
is formed has a circumference on which a plastic frame
area is defined;

coating an RGB color resist layer on the substrate body,

resist of at least one color of the RGB being deposited
in the plastic frame area;

subjecting the RGB color resist layer to patternization to

form a color resist unit layer, bumps being simultane-
ously formed of depositions of the RGB color resists in
the plastic frame area;

subjecting the substrate body to patternization to form a

common electrode layer, the common electrode layer
covering the color resist unit layer; and
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filling a plastic material into the plastic frame area to form
a plastic frame, wherein the bumps are embedded in the
plastic frame.

7. The method for manufacturing the color filter substrate
as claimed in claim 6, wherein the step of “subjecting the
RGB color resist layer to patternization to form a color resist
unit layer, bumps being simultaneously formed of deposi-
tions of the RGB color resists in the plastic frame area”
comptises a step in which a first color resist layer, a second
color resist layer, and a third color resist layer are sequen-
tially coated on the substrate body and are individually
subjected to a process of exposure and development to form
the color resist unit layer and a step in which the bumps are
formed in at least one process of exposure and development
of the first color resist layer, the second color resist layer, and
the third color resist layer.

8. The method for manufacturing the color filter substrate
as claimed in claim 7, wherein the step in which the bumps
are formed in at least one process of exposure and devel-
opment of the first color resist layer, the second color resist
layer, and the third color resist layer comprises subjecting
the first color resist to the process of exposure and devel-
opment to form the bumps, or subjecting the first color resist
layer and the second color resist layer to the processes of
exposure and development and then stacking to form the
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bumps, or subjecting the three color resists of the first color
resist layer, the second color resist layer, and the third color
resist layer the processes of exposure and development and
then stacking to form the bumps.

9. The method for manufacturing the color filter substrate
as claimed in claim 7, wherein the method for manufacturing
the color filter substrate further comprises a step of forming
a plurality of spacers on the color resist unit layer of the
substrate body.

10. A liquid crystal panel, comprising an array substrate
and a color filter substrate opposite to the array substrate, the
color filter substrate comprising a substrate body, a black
matrix layer, a color resist unit layer, and a common elec-
trode layer, the black matrix layer and the color resist unit
layer being formed on the same surface of the substrate
body, the common electrode layer being set on and covering
the color resist unit layer, wherein the color filter substrate
comprises a plastic frame formed on a circumference of the
substrate body and the plastic frame comprises bumps
embedded therein, the bumps being formed during pat-
ternization of the color resist unit layer, the array substrate
and the color filter substrate holding and interposing the
plastic frame therebetween to form a hollow cavity in which
liquid crystal is received.
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