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(57) ABSTRACT

The invention discloses a color filter and a liquid crystal
panel, wherein the color filter comprises three spacers, a first
spacer is defined on the surface of a first photoresist layer,
a second spacer and a third spacer are defined above a black
matrix, and the first spacer is higher than the second spacer
and the third spacer.
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COLOR FILTER AND LIQUID CRYSTAL
PANEL

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a Continuation Applica-
tion of PCT Application No. PCT/CN2018/114623 filed on
Nov. 8, 2018, which claims the benefit of Chinese Patent
Application No. 201811157048.8 filed on Sep. 30, 2018. All
the above are hereby incorporated by reference.

FIELD

[0002] The present disclosure relates to the field of liquid
crystal display technology, and in particular, relates to a
color filter and a display panel using the color filter.

BACKGROUND

[0003] Liquid crystal panels of liquid crystal displays
includes a thin film transmitter, a liquid crystal layer, and a
color filter. A plurality of spacers supporting the liquid
crystal cell are also defined between the color filter and the
array substrate to ensure the cell thickness of the liquid
crystal cell. Further, in order to ensure that the liquid crystal
cell has enough liquid crystal redundancy to resist the
influence of temperature change and pressure change on the
liquid crystal cell, a part of several spacers may be defined
as the main spacers when designing the liquid crystal panel,
and the other part of several spacers may be defined as
auxiliary spacers, and it is necessary to ensure sufficient
segment differences between the main spacers and the
auxiliary spacers. At present, the segment difference
between the main spacer and the auxiliary spacer is gener-
ally formed by laying a pad layer only under a part of
spacers, so that this part of spacers is higher than another
part of the spacers and becomes the main spacer. However,
the structure and manufacturing process of the color filter
obtained in this way are complicated and costly.

SUMMARY

[0004] The main purpose of the present disclosure is to
provide a color filter, aiming at simplifying the structure and
manufacturing process of the color filter.

[0005] In order to achieve the above object, the color filter
proposed in the present disclosure includes:

[0006] base;

[0007] a black matrix, defined on one plate surface of the

base, the black matrix defining a first filling area, a second
filling area and a third filling area at intervals;

[0008] a color filter layer, including a first photoresist
layer, a second photoresist layer, and a third photoresist
layer, the first photoresist layer is filled in the first filling
area, the second photoresist layer is filled in the second
filling area, the third photoresist layer is filled in the third
filling area, and the edge of the first photoresist layer extends
outside the first filling area and overlaps the surface of the
black matrix away from the base; and

[0009] and a spacer, including a first spacer, a second
spacer and a third spacer, the first spacer is defined on the
surface of the first photoresist layer overlapping the black
matrix, the second spacer and the third spacer are defined
above the black matrix, the surface of a free end of the first
spacer is higher than the surface of a free end of the second
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spacer, the surface of a free end of the first spacer is higher
than the surface of a free end of the third spacer.

[0010] Optionally, the second spacer and the third spacer
are both defined on the surface of the black matrix away
from the base.

[0011] Optionally, the first photoresist layer, the second
photoresist layer, and the third photoresist layer are all
defined in a strip shape, the first photoresist layer comprises
a first overlapping portion located at one end thereof, the
first overlapping portion is located outside the first filling
area and overlaps the surface of the black matrix away from
the base, and the first spacer is defined on the surface of the
first overlapping portion away from the black matrix.
[0012] Optionally, the edge of the second photoresist layer
extends outside the second filling area and overlaps the
surface of the black matrix away from the base; the surface
of the second photoresist layer overlapping a surface of the
black matrix recesses to form a first receiving groove, and
the second spacer is defined in the first receiving groove;
[0013] and the edge of the third photoresist layer extends
outside the third filling area and overlaps the surface of the
black matrix away from the base; the surface of the third
photoresist layer overlapping the black matrix recesses to
form a second receiving groove, and the third spacer is
defined in the second receiving groove.

[0014] Optionally, the first photoresist layer, the second
photoresist layer, and the third photoresist layer are all
defined in a strip shape, the first photoresist layer comprises
a first overlapping portion located at one end thereof, the
first overlapping portion is located outside the first filling
area and overlaps the surface of the black matrix away from
the base, and the first spacer is defined on the surface of the
first overlapping portion away from the black matrix;
[0015] the second photoresist layer comprises a second
overlapping portion located at one end thereof, the second
overlapping portion is located outside the second filling area
and overlaps the surface of the black matrix away from the
base, the surface of the second overlapping portion away
from the black matrix recesses to form a first receiving
groove,

[0016] the third photoresist layer comprises a third over-
lapping portion located at one end thereof, the third over-
lapping portion is located outside the third filling area and
overlaps the surface of the black matrix away from the base,
the surface of the third overlapping portion away from the
black matrix recesses to form a second receiving groove.
[0017] Optionally, the surface of the black matrix adjacent
to the second filling area recesses to form a first receiving
groove, the edge of the second photoresist layer extends
toward the first receiving groove and is at least partially
accommodated in the first receiving groove, and the second
spacer is defined on the surface of the second photoresist
layer accommodated in the first receiving groove;

[0018] the surface of the black matrix adjacent to the third
filling area recesses to form a second receiving groove, the
edge of the third photoresist layer extends toward the second
receiving groove and is at least partially accommodated in
the second receiving groove, and the third spacer is defined
on the surface of the third photoresist layer accommodated
in the second receiving groove.

[0019] Optionally, the first photoresist layer, the second
photoresist layer, and the third photoresist layer are all
defined in a strip shape, the first photoresist layer comprises
a first overlapping portion located at one end thereof, the
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first overlapping portion is located outside the first filling
area and overlaps the surface of the black matrix away from
the base, and the first spacer is defined on the surface of the
first overlapping portion away from the black matrix;
[0020] the second photoresist layer comprises a second
overlapping portion located at one end thereof, the second
overlapping portion is defined outside the second filling area
and partially accommodated in the first receiving groove,
and the second spacer is defined on the surface of the second
overlapping portion accommodated in the first receiving
groove;

[0021] the third photoresist layer comprises a third over-
lapping portion located at one end thereof, the third over-
lapping portion is defined outside the third filling area and
partially accommodated in the second receiving groove, and
the third spacer is defined on the surface of the third
overlapping portion accommodated in the second receiving
groove,

[0022] Optionally, the thickness of the first photoresist
layer is greater than the thickness of the second photoresist
layer. the thickness of the first photoresist layer is greater
than the thickness of the third photoresist layer, the thickness
of the second photoresist layer is equal to the thickness of
the third photoresist layer.

[0023] Optionally, the first photoresist layer, the second
photoresist layer and the third photoresist layer are respec-
tively a blue photoresist layer, a green photoresist layer, and
a red photoresist layer.

[0024] According to the technical schemes of the present
disclosure, by extending the edge of the first photoresist
layer outside the first filling area and overlapping the edge
of the first photoresist on the surface of the black matrix
away from the substrate while the first spacer is defined on
the surface of the first photoresist layer overlapping the
black matrix and the free end surfaces of the second and
third spacers are made lower than the free end surface of the
first spacer, the height of the first spacer on the surface of the
first photoresist layer may be made higher than the height of
the second spacer, as well as the height of the third spacer.
Thus the first spacer becomes the main spacer and forms a
sufficient segment difference with the rest auxiliary spacers,
i.e., the second spacer and the third spacer, thereby satisfy-
ing the liquid crystal redundancy requirement.

[0025] Moreover, in the technical schemes of the present
disclosure, since the first spacer is formed on the surface of
the first photoresist away from the black matrix, the pad
layer used to pad the first spacer is the first photoresist layer.
In this condition, the pad layer for padding the first spacer
may be molded together in the photolithography molding
process of the first photoresist layer. Compared with the
technical schemes requiring separate padding, the structure
and manufacturing process of the color filter of the present
disclosure are simpler, more convenient, more stable and
more reliable, and the structure and manufacturing process
of the color filter may be effectively simplified.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] In order to more clearly explain the embodiments
of the present disclosure or the technical solutions in the
prior art, the drawings that need to be used in the embodi-
ments or the description of the prior art will be briefly
introduced below. obviously, the drawings in the following
description are only some embodiments of the present
disclosure. for those of ordinary skill in the art, other
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drawings maybe obtained according to the structures shown
in these drawings without paying creative labor.

[0027] FIG. 1 is a schematic structural diagram of a color
filter in some embodiments of the present disclosure;
[0028] FIG. 2 is a top view of the color filter of FIG. 1,
[0029] FIG. 3 is a schematic structural diagram of the
color filter of FIG. 1 with grooves in the first photoresist
layer;

[0030] FIG. 4 is a schematic structural diagram of a color
filter in another embodiment of the present disclosure;
[0031] FIG. 5 is a schematic structural diagram of a color
filter in still another embodiment of the present disclosure;
[0032] FIG. 6 is a schematic structural diagram of the
color filter of FIG. 5 after removal of the second photoresist
layer, the third photoresist layer, the second spacer, and the
third spacer.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

TABLE 1
Label Name
100 Color filter

10 base
20 black matrix
21 first receiving groove
23 the second receiving groove
30 first photoresist layer
31 groove
40 second photoresist layer
41 first receiving groove
50 third photoresist layer
51 the second receiving groove
60 the first spacer
70 the second spacer
80 third spacer

[0034] The realization, functional features and advantages
of the purpose of the present disclosure will be further
described with reference to the accompanying drawings in
conjunction with the embodiments.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0035] The technical solutions of the embodiments of the
present disclosure will be clearly and completely described
in the following with reference to the accompanying draw-
ings. It is obvious that the embodiments to be described are
only a part rather than all of the embodiments of the present
disclosure. All other embodiments obtained by persons
skilled in the art based on the embodiments of the present
disclosure without creative efforts shall fall within the
protection scope of the present disclosure.

[0036] It should be noted that all directional indications
(such as up, down, left, right, front, back) is only used to
explain the relative positional relationship between the com-
ponents in a certain posture (as shown in the figure), and if
the specific posture changes, the directional indication
changes accordingly.

[0037] In addition, in the present disclosure, the descrip-
tions such as “first” and “second” are set for the purpose of
description only, and are not to be understood as indicating
or implying its relative importance or implicitly indicating
the number of indicated technical features. Thus, features
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defining “first” and “second” may explicitly or implicitly
include at least one such feature. In the description of the
present disclosure, “plurality” means at least two, e.g., two,
three, etc., unless expressly and specifically defined other-
wise.

[0038] In the present disclosure, unless otherwise
expressly specified and defined, the terms “connect”, “fix”
and the like shall be understood in a broad sense, for
example, “fix” may be a fixed connection, a detachable
connection, or an integral body; It can be a mechanical
connection or an electrical connection. It can be directly
connected or indirectly connected through an intermediate
medium. It can be the internal communication of two
elements or the interaction relationship between two ele-
ments, unless otherwise explicitly defined. For those of
ordinary skill in the art, the specific meaning of the above
terms in the present disclosure can be understood according
to the specific circumstances.

[0039] In addition, the technical solutions between the
various embodiments according to the present disclosure
may be combined with each other, but must be based on
what one of ordinary skill in the art can achieve. When the
combination of technical solutions is contradictory or
impossible to achieve, it should be considered that the
combination of such technical solutions does not exist and is
not within the scope of protection required by the present
disclosure.

[0040] The present disclosure proposes a color filter 100,
which is applied to a liquid crystal panel and aims to
simplify the structure and manufacturing process of the
color filter 100.

[0041] The specific structure of the color filter 100 will be
described below.

[0042] As shown in FIGS. 1 and 2, in some embodiments
of the color filter 100 of the present disclosure, the color
filter 100 includes:

[0043] a base 10,

[0044] a black matrix 20, defined on one plate surface of
the base 10, the black matrix 20 defining a first filling area,
a second filling area and a third filling area at intervals;
[0045] a color filter layer, including a first photoresist
layer 30, a second photoresist layer 40, and a third photo-
resist layer 50, the first photoresist layer 30 is filled in the
first filling area, the second photoresist layer 40 is filled in
the second filling area, the third photoresist layer 50 1s filled
in the third filling area, and the edge of the first photoresist
layer 30 extends outside the first filling area and overlaps the
surface of the black matrix 20 away from the base 10; and
[0046] a spacer, including a first spacer 60, a second
spacer 70 and a third spacer 80, the first spacer 60 is defined
on the surface of the first photoresist layer 30 overlapping
the black matrix 20, the second spacer 70 and the third
spacer 80 are defined above the black matrix 20, the surface
of a free end of the first spacer 60 is higher than the surface
of a free end of the second spacer 70, the surface of a free
end of the first spacer 60 is higher than the surface of a free
end of the third spacer 80.

[0047] Specifically, the second spacer 70 may be formed
either directly on the upper surface of the black matrix 20 or
on the surface of the second color resist layer 40 located
outside the second filling area and overlapped on the black
matrix 20. The third spacer 80 may be formed directly on the
upper surface of the black matrix 20 or may be formed on
the surface of the third color resist layer 50 outside the third
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filling area and overlapped on the black matrix 20. More-
over, if the second spacer 70 is formed outside the second
filling area of the second photoresist layer 40 and is over-
lapped on the surface of the black matrix 20, the thickness
of the second photoresist layer 40 is lower than that of the
first photoresist layer 30. If the third spacer 80 is formed on
the surface of the third photoresist laver 50 outside the third
filling area and overlapped on the black matrix 20, the
thickness of the third photoresist layer 50 is lower than that
of the first photoresist layer 30. In this way, the height of the
spacer formed on the first photoresist layer 30 will be higher
than the height of the spacer formed on the black matrix 20
and on the second and third photoresist layers 50 after the
processes of coating, exposure and development, thus form-
ing a sufficient segment difference between the main spacer
and the rest auxiliary spacer to meet the liquid crystal
redundancy requirement. For example, in this embodiment,
the first spacer 60 is the main spacer and the second and third
spacers 80 are the auxiliary spacers.

[0048] That is, according to the technical schemes of the
present disclosure, by extending the edge of the first pho-
toresist layer 30 outside the first filling area and overlapping
the edge of the first photoresist on the surface of the black
matrix 20 away from the base 10, while the first spacer 60
is defined on the surface of the first photoresist layer 30
overlapping the black matrix 20 and the free end surfaces of
the second and third spacers 80 are made lower than the free
end surface of the first spacer 60, the height of the first
spacer 60 on the surface of the first photoresist layer 30 may
be made higher than the height of the second spacer 70, as
well as the height of the third spacer 80, thus the first spacer
60 becomes the main spacer and forms a suflicient segment
difference with the rest auxiliary spacers, i.e., the second
spacer 70 and the third spacer 80, thereby satisfying the
liquid crystal redundancy requirement.

[0049] Moreover, in the technical schemes of the present
disclosure, since the first spacer 60 is formed on the surface
of the first photoresist 30 away from the black matrix 20, the
pad layer used to pad the first spacer 60 is the first photo-
resist layer 30. In this condition, the pad layer for padding
the first spacer 60 may be molded together in the photoli-
thography molding process of the first photoresist layer 30.
Compared with the technical schemes requiring separate
padding, the structure and manufacturing process of the
color filter 100 of the present disclosure are simpler, more
convenient, more stable and more reliable, and the structure
and manufacturing process of the color filter may be effec-
tively simplified.

[0050] In addition, it should be noted that in this embodi-
ment, the first photoresist layer 30, the second photoresist
layer 40, and the third photoresist layer 50 are respectively
a blue photoresist layer, a green photoresist layer, and a red
photoresist layer. As may be understood, the technical
schemes of the present disclosure aims to simplify the
structure and manufacturing process of the color filter 100
while ensuring that the segment difference between the main
spacer and the auxiliary spacer meets the liquid crystal
redundancy requirements, but does not limit the colors of the
first photoresist layer 30, the second photoresist layer 40,
and the third photoresist layer 50, that is, in other embodi-
ments, the first photoresist layer 30, the second photoresist
layer 40, and the third photoresist layer 50 may also be
photoresist layers of other colors, so that the liquid crystal
panel applying the color filter 100 of the present disclosure
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may meet other different display requirements. That is, it is
also within the scope of the present disclosure that the first
photoresist layer 30, the second photoresist layer 40, and the
third photoresist layer 50 are different combinations of blue
photoresist layer, green photoresist layer, and red photoresist
layer, respectively.

[0051] As shown in FIGS. 1 and 2, in some embodiments
of the color filter 100 of the present disclosure, the second
spacer 70 and the third spacer 80 are both defined on the
surface of the black matrix 20 away from the base 10.
[0052] In this condition, the thickness of the first photo-
resist layer 30 may bring about the height difference between
the first spacer 60 and the second spacer 70, and between the
first spacer 60 and the third spacer 80, that is, the segment
difference between the main spacer and the auxiliary spacer,
thereby satisfying the liquid crystal redundancy require-
ment. The following description takes the first spacer 60 as
the main spacer, the second spacer 70 and the third spacer 80
as the auxiliary spacer, and the first photoresist layer 30, the
second photoresist layer 40, and the third photoresist layer
50 are respectively a blue photoresist layer, a green photo-
resist layer, and a red photoresist layer as examples.
[0053] In this embodiment, the second spacer 70 (the
auxiliary spacer) is defined on the black matrix 20 between
two adjacent green pixel regions (the second filling area), the
third spacer 80 (the auxiliary spacer) is defined on the black
matrix 20 between two adjacent red pixel regions (the third
filling area), and the first spacer 60 (the main spacer) is
defined on the blue photoresist layer (the first photoresist
layer 30) between two adjacent blue pixel regions (the first
filling area). In this condition, the second photoresist layer
40 (green photoresist layer) is of an isolated type, i.e., the
second photoresist layer 40 exists only in the green pixel
region (second filling area), and there is no photoresist
between the upper and lower adjacent green pixel regions;
The third photoresist layer 50 (red photoresist layer) is of an
isolated type, i.e., the third photoresist layer 50 exists only
in the red pixel region (third filling area), and there is no
photoresist between the upper and lower adjacent red pixel
regions; The first photoresist layer 30 (blue photoresist
layer) is of a strip type, the first photoresist layer 30 is a
continuous strip shape, and the upper and lower direction is
a whole blue photoresist layer. In this condition, there is a
difference between the first spacer 60 and the second spacer
70 (and the third spacer 80) due to the thickness of the blue
photoresist layer, so that the liquid crystal redundancy of the
liquid crystal cell may be improved.

[0054] In addition, it should be noted that in the above
embodiment, if the thickness of the blue photoresist layer is
too large, the difference between the first spacer 60 and the
second spacer 70 (and the third spacer 80) is too large, that
is, the difference between the main spacer and the auxiliary
spacer is too large. In this condition, if the external tem-
perature drops or the liquid crystal panel is pressed, the
liquid crystal volume will shrink and the main spacer will be
further compressed, but the auxiliary spacer will not contact
the array substrate and will not play a supporting role due to
too large a segment difference. Therefore, it is necessary to
adjust the thickness of the blue photoresist layer at the
bottom of the main spacer.

[0055] Therefore, the following modified example is pro-
posed. as shown in FIG. 3, the blue photoresist layer is
formed by halftone—mask technique, and a semi-transpar-
ent mask is used above the blue photoresist layer for
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supporting the first spacer 60. in this case, the light intensity
received by the area under the semi-transparent mask is
lower than the surrounding area, and the thickness after
forming is thinner, thus groove 31 may be formed on the
surface of the blue photoresist layer. In this condition, the
first spacer 60 is defined in the groove 31, which may reduce
the segment difference between the main spacer and the
auxiliary spacer, and may adjust the depth of the groove 31
by controlling the light transmittance of the semi-transparent
mask, thereby reasonably adjusting the segment difference.
[0056] As shown in FIGS. 1 and 2, in some embodiments
of the color filter 100 of the present disclosure, the first color
resist layer 30, the second color resist layer 40, and the third
color resist layer 50 are all defined in a strip shape, the first
color resist layer 30 includes a first overlapping portion
located at one end thereof, the first overlapping portion is
located outside the first filling area and overlaps the surface
of the black matrix 20 away from the base 10, and the first
spacer 60 is located on the surface of the first overlapping
portion away from the black matrix 20.

[0057] Correspondingly, the first filling area, the second
filling area and the third filling area are also defined in strips,
and in the two adjacent pixels above and below, the two first
filling areas are defined in strips along the vertical direction,
and the arrangement of the second filling area and the third
filling area is similar to the arrangement of the first filling
area, which will not be described in detail here. In this
condition, the second photoresist layer 40 (green photoresist
layer) is of an isolated type, i.e., the second photoresist layer
40 exists only in the green pixel region (second filling area),
and there is no photoresist between the upper and lower
adjacent green pixel regions; The third photoresist layer 50
(red photoresist layer) is of an isolated type, i.e., the third
photoresist layer 50 exists only in the red pixel region (third
filling area), and there is no photoresist between the upper
and lower adjacent red pixel regions; The first photoresist
layer 30 (blue photoresist layer) is of a stripe type, and the
first photoresist layer 30 is of a continuous strip shape with
an entire blue photoresist layer in the up and down direction.
[0058] In this way, the first photoresist layer 30 may be
made to be of a stripe type. In this condition, the first
photoresist layer 30 may be formed into an entire photoresist
layer in the up-down direction at one time, which may
further simplify the structure and manufacturing process of
the color filter 100.

[0059] As shown in FIG. 4, in some embodiments of the
color filter 100 of the present disclosure, the edge of the
second photoresist layer 40 extends outward of the second
filling area and overlaps the surface of the black matrix 20
away from the base 10, the second photoresist layer 40
overlaps the surface of the black matrix 20 and is recessed
to form a first receiving groove 41, and the second spacer 70
is defined in the first receiving groove 41;

[0060] the edge of the third color resist layer 50 extends
outside the third filling area and overlaps the surface of the
black matrix 20 away from the base 10, and the overlap of
the third color resist layer 50 overlaps the surface of the
black matrix 20, recessing to form a second receiving groove
51, and the third spacer 80 is defined in the second receiving
groove 51.

[0061] The following description takes the first spacer 60
as the main spacer, the second spacer 70 and the third spacer
80 as the auxiliary spacer, and the first photoresist layer 30,
the second photoresist layer 40, and the third photoresist
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layer 50 are respectively a blue photoresist layer, a green
photoresist layer, and a red photoresist layer as examples.
[0062] In this embodiment, the first spacer 60 (main
spacer) is defined on the blue photoresist layer (first photo-
resist layer 30) between two adjacent blue pixel regions (first
filling area); The second spacer 70 (auxiliary spacer) is
defined on the green photoresist layer (second photoresist
layer 40) between two adjacent green pixel regions (second
filling area); the third spacer 80 (the auxiliary spacer) is
defined on the red photoresist layer (the third photoresist
layer 50) between two adjacent red pixel regions (the third
filling area). In this condition, the first photoresist layer 30
(blue photoresist layer), the second photoresist layer 40
(green photoresist layer), and the third photoresist layer 50
(red photoresist layer) are all continuous (stripe type), each
photoresist layer is a continuous strip shape, and the upper
and lower direction is a whole photoresist layer. Further, the
surface of the green photoresist layer (the second photoresist
layer 40) between two adjacent green pixel regions (the
second filling area) is defined with a first receiving groove
41, and the second spacer 70 (the auxiliary spacer) is defined
in the first receiving groove 41. The surface of the red
photoresist layer (the third photoresist layer 50) between two
adjacent red pixel regions (the third filling area) is defined
with a second receiving groove 51 in which the third spacer
80 (the auxiliary spacer) is defined.

[0063] In this condition, the thickness of the first color
resist layer 30 is greater than the thickness of the second
color resist layer 40, and the difference in thickness between
the two plusing the depth of the first receiving groove 41
may bring about the difference in height between the first
spacer 60 and the second spacer 70; In this condition, the
thickness of the first color resist layer 30 is greater than the
thickness of the third color resist layer 50, and the difference
between the thickness of the first color resist layer 30 and the
thickness of the third color resist layer 50, plusing the depth
of the second receiving groove 51, may bring about the
difference in height between the first spacer 60 and the third
spacer 80, which may bring about the segment difference
between the main spacer and the auxiliary spacer, thereby
satisfying the liquid crystal redundancy requirement.
[0064] Therefore, it may be understood that the arrange-
ment of the first receiving groove 41 and the second receiv-
ing groove 51 may play a role in improving the interval
difference between the main spacer and the auxiliary spacer
and ensuring liquid crystal redundancy.

[0065] Further, the first photoresist layer 30, the second
photoresist layer 40, and the third photoresist layer 50 are all
defined in a strip shape, and the first photoresist layer 30
includes a first overlapping portion located at one end
thereof, the first overlapping portion is located outside the
first filling area and overlaps the surface of the black matrix
20 away from the base 10, and the first spacer 60 is located
on the surface of the first overlapping portion away from the
black matrix 20;

[0066] The second color resist layer 40 includes a second
overlapping portion located at one end thereof, the second
overlapping portion is located outside the second filling area
and overlaps the surface of the black matrix 20 away from
the base 10, and the surface of the second overlapping
portion away from the black matrix 20 is recessed to form
the first receiving groove 41,

[0067] the third color resist layer 50 includes a third
overlapping portion located at one end thereof, the third
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overlapping portion is located outside the third filling area
and overlaps the surface of the black matrix 20 away from
the base 10, and the surface of the third overlapping portion
away from the black matrix 20 is recessed to form the
second receiving groove 51.

[0068] Correspondingly, the first filling area, the second
filling area and the third filling area are also defined in strips,
and in the two adjacent pixels above and below, the two first
filling areas are defined in strips along the vertical direction,
and the arrangement of the second filling area and the third
filling area is similar to the arrangement of the first filling
area, which will not be described in detail here. In this
condition, the first photoresist layer 30 (blue photoresist
layer), the second photoresist layer 40 (green photoresist
layer), and the third photoresist layer 50 (red photoresist
layer) are all continuous (stripe type), each photoresist layer
is a continuous strip shape, and the upper and lower direc-
tion is a whole photoresist layer.

[0069] In this way, each photoresist layer may be made to
be of a stripe type, and at this time, each photoresist layer
may be formed into an entire photoresist layer in the
up-down direction at one time, thereby further simplifying
the structure and manufacturing process of the color filter
100.

[0070] As shown in FIG. 5 and FIG. 6, in some embodi-
ments of the color filter 100 of the present disclosure, the
surface of the black matrix 20 adjacent to the second filling
area is recessed to form a first receiving groove 21, the edge
of the second photoresist layer 40 extends toward the first
receiving groove 21 and is at least partially accommodated
in the first receiving groove 21, and the second spacer 70 is
defined on the surface of the second photoresist layer 40
trapped in the first receiving groove 21,

[0071] The surface of the black matrix 20 adjacent to the
third filling area is recessed to form a second receiving
groove 23, the edge of the third photoresist layer 50 extends
toward the second receiving groove 23 and is at least
partially accommodated in the second receiving groove 23,
and the third spacer 80 is defined on the surface of the third
photoresist layer 50 accommodated in the second receiving
groove 23.

[0072] The following description takes the first spacer 60
as the main spacer, the second spacer 70 and the third spacer
80 as the auxiliary spacer, and the first photoresist layer 30,
the second photoresist layer 40, and the third photoresist
layer 50 are respectively a blue photoresist layer, a green
photoresist layer, and a red photoresist layer as examples.
[0073] In this embodiment, the first spacer 60 (main
spacer) is defined on the blue photoresist layer (first photo-
resist layer 30) between two adjacent blue pixel regions (first
filling area); The second spacer 70 (auxiliary spacer) is
defined on the green photoresist layer (second photoresist
layer 40) between two adjacent green pixel regions (second
filling area); the third spacer 80 (the auxiliary spacer) is
defined on the red photoresist layer (the third photoresist
layer 50) between two adjacent red pixel regions (the third
filling area). In this condition, the first photoresist layer 30
(blue photoresist layer), the second photoresist layer 40
(green photoresist layer), and the third photoresist layer 50
(red photoresist layer) are all continuous (stripe type), each
photoresist layer is a continuous strip shape, and the upper
and lower direction is a whole photoresist layer. Further, the
surface of the black matrix 20 between two adjacent green
pixel areas (second filling area) is defined with a first
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receiving groove 21, and the surface of the black matrix 20
between two adjacent red pixel areas (third filling area) is
defined with a second receiving groove 23. In this condition,
the arrangement of the first receiving groove 21 may cause
the surface of the second photoresist layer 40 to sink to the
same depth as that of the first receiving groove 21, and the
second spacer 70 (auxiliary spacer) is defined on the surface
of the second photoresist layer 40 accommodated in the first
receiving groove 21; The arrangement of the second accom-
modation groove 23 may make the surface of the third
photoresist layer 50 sink to the same depth as that of the
second accommodation groove 23, and the third spacer 80
(auxiliary spacer) is defined on the surface of the third
photoresist layer 50 that sinks into the second accommoda-
tion groove 23.

[0074] In this condition, the thickness of the first color
resist layer 30 is greater than the thickness of the second
color resist layer 40, and the difference in thickness between
the two plusing the depth of the first receiving groove 21
may bring about the difference in height between the first
spacer 60 and the second spacer 70; In this condition, the
thickness of the first color resist layer 30 is greater than the
thickness of the third color resist layer 50, and the difference
between the thickness of the first color resist layer 30 and the
thickness of the third color resist layer 50, plusing the depth
of the second receiving groove 23, may bring about the
difference in height between the first spacer 60 and the third
spacer 80, which may bring about the segment difference
between the main spacer and the auxiliary spacer, thereby
satisfying the liquid crystal redundancy requirement.
[0075] Therefore, it may be understood that the arrange-
ment of the first receiving groove 21 and the second receiv-
ing groove 23 may play a role in improving the interval
difference between the main spacer and the auxiliary spacer
and ensuring liquid crystal redundancy.

[0076] Further, in the color filter 100 in some embodi-
ments of of the present disclosure, the first color resist layer
30, the second color resist layer 40, and the third color resist
layer 50 are all defined in a strip shape, the first color resist
layer 30 includes a first overlapping portion located at one
end thereof, the first overlapping portion is located outside
the first filling area and overlaps the surface of the black
matrix 20 away from the base 10, and the first spacer 60 is
located on the surface of the first overlapping portion away
from the black matrix 20.

[0077] The second photoresist layer 40 includes a second
overlapping portion located at one end thereof, the second
overlapping portion is located outside the second filling area
and partially immersed in the first receiving groove 21, and
the second spacer 70 is located on the surface of the second
overlapping portion immersed in the first receiving groove
21;

[0078] the third photoresist layer 50 includes a third
overlapping portion located at one end thereof, the third
overlapping portion is located outside the third filling area
and partially immersed in the second receiving groove 23,
and the third spacer 80 is located on the surface of the third
overlapping portion immersed in the second receiving
groove 23.

[0079] Correspondingly, the first filling area, the second
filling area and the third filling area are also defined in strips,
and in the two adjacent pixels above and below, the two first
filling areas are defined in strips along the vertical direction,
and the arrangement of the second filling area and the third
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filling area is similar to the arrangement of the first filling
area, which will not be described in detail here. In this
condition, the first photoresist layer 30 (blue photoresist
layer), the second photoresist layer 40 (green photoresist
layer), and the third photoresist layer 50 (red photoresist
layer) are all continuous (stripe type), each photoresist layer
is a continuous strip shape, and the upper and lower direc-
tion is a whole photoresist layer.

[0080] In this way, each photoresist layer may be made to
be of a stripe type, and at this time, each photoresist layer
may be formed into an entire photoresist layer in the
up-down direction at one time, thereby further simplifying
the structure and manufacturing process of the color filter
100.

[0081] As shown in FIGS. 4 and 5, the thickness of the
first photoresist layer 30 is greater than the thickness of the
second photoresist layer 40, and the thickness of the first
photoresist layer 30 is greater than the thickness of the third
photoresist layer 50. In this way, it may improve the segment
difference between the main spacer and the auxiliary spacer
and ensure liquid crystal redundancy.

[0082] Further, the thickness of the second color resist
layer 40 is equivalent to that of the third color resist layer 50.
In this way, the forming of the second photoresist layer 40
and the forming of the third photoresist layer 50 may realize
the multiplexing of certain instruments, devices, instru-
ments, parameters and the like, thereby further simplifying
the structure and manufacturing process of the color filter
100.

[0083] As shown in FIGS. 5 and 6, the present disclosure
also proposes a color filter 100, which includes:

[0084] a base 10,

[0085] a black matrix 20, defined on one plate surface of
the base 10, the black matrix 20 defining a first filling area,
a second filling area and a third filling area at intervals; first
filling area, a second filling area and a third filling area are
defined in a strip shape, the surface of the black matrix 20
adjacent to one end of the second filling area recesses to
form a first receiving groove 21, the surface of the black
matrix 20 adjacent to one end the third filling area recesses
to form a second receiving groove 23,

[0086] a color filter layer, including a first photoresist
layer 30, a second photoresist layer 40, and a third photo-
resist layer 50, the first photoresist layer 30, the second
photoresist layer 40, and the third photoresist layer 50 are all
defined in strips, the first photoresist layer 30 is filled in the
first filling area, the second photoresist layer 40 is filled in
the second filling area, and the third photoresist layer 50 is
filled in the third filling area;

[0087] the first color resist layer 30 includes a first over-
lapping portion at one end thereof, the first overlapping
portion being outside the first filling area and overlapping
the surface of the black matrix 20 away from the base 10;
[0088] the second photoresist layer 40 includes a second
overlapping portion at one end thereof, the second overlap-
ping portion being outside the second filling area and
partially accommodated in the first receiving groove 21;
[0089] the third photoresist layer 50 includes a third
overlapping portion at one end thereof, the third overlapping
portion being outside the third filling area and partially
accommodated in the second receiving groove 23; and
[0090] a spacer, including a first spacer 60, a second
spacer 70, and a third spacer 80, and the first spacer 60 is
defined on the surface of the first overlapping portion away
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from the black matrix 20; and the second spacer 70 is
defined on the surface of the second overlapping portion
accommodated in the first receiving groove 21; and the third
spacer 80 is defined on the surface of the third overlapping
portion accommodated in the second receiving groove 23,
the surface of a free end of the first spacer 60 is higher than
the surface of a free end of the second spacer 70, the surface
of a free end of the first spacer 60 is higher than the surface
of a free end of the third spacer 80.

[0091] The present disclosure also proposes a liquid crys-
tal panel including an array substrate and a color filter 100
as described above. The specific structure of the color filter
100 refers to the above embodiments. Since this liquid
crystal panel adopts all the technical solutions of all the
above embodiments, it has at least all the effects brought
about by all the technical solutions of all the above embodi-
ments and will not be described here.

[0092] The array substrate and the color filter 100 are
defined facing to each other, and abut against the first spacer
60.

[0093] The present disclosure also proposes a display
device including a liquid crystal panel whose specific struc-
ture refers to the above-mentioned embodiments. Since the
display device adopts all the technical solutions of all the
above-mentioned embodiments, it has at least all the effects
brought about by all the technical solutions of all the
above-mentioned embodiments and will not be described in
detail here.

[0094] The above is only an alternative embodiment of the
present disclosure and is not therefore limiting the scope of
the patent disclosure. Any equivalent structural change made
by using the contents of the specification and drawings of the
present disclosure or directly/indirectly applied in other
related technical fields is included in the scope of the patent
protection of the present disclosure under the inventive
concept of the present disclosure.

What is claimed is:

1. A color filter, comprising:

a base;

a black matrix, defined on one plate surface of the base,
the black matrix defining a first filling area, a second
filling area and a third filling area at intervals; a color
filter layer, comprising a first photoresist layer, a sec-
ond photoresist layer, and a third photoresist layer,
wherein the first photoresist layer is filled in the first
filling area, the second photoresist layer is filled in the
second filling area, the third photoresist layer is filled in
the third filling area, and the edge of the first photoresist
layer extends outside the first filling area and overlaps
the surface of the black matrix away from the base; and
a spacer, comprising a first spacer, a second spacer and
a third spacer, wherein the first spacer is defined on the
surface of the first photoresist layer overlapping the
black matrix, the second spacer and the third spacer are
defined above the black matrix, the surface of a free end
of the first spacer is higher than the surface of a free end
of the second spacer, the surface of a free end of the first
spacer is higher than the surface of a free end of the
third spacer.

2. The color filter according to claim 1, wherein the
second spacer and the third spacer are both defined on the
surface of the black matrix away from the base.

3. The color filter according to claim 2, wherein the first
photoresist layer, the second photoresist layer, and the third

Apr. 2,2020

photoresist layer are all defined in a strip shape, the first
photoresist layer comprises a first overlapping portion
located at one end thereof, the first overlapping portion is
located outside the first filling area and overlaps the surface
of the black matrix away from the base, and the first spacer
is defined on the surface of the first overlapping portion
away from the black matrix.

4. The color filter according to claim 1, wherein and the
edge of the second photoresist layer extends outside the
second filling area and overlaps the surface of the black
matrix away from the base; the surface of the second
photoresist layer overlapping a surface of the black matrix
recesses to form a first receiving groove, and the second
spacer is defined in the first receiving groove; and the edge
of the third photoresist layer extends outside the third filling
area and overlaps the surface of the black matrix away from
the base; the surface of the third photoresist layer overlap-
ping the black matrix recesses to form a second receiving
groove, and the third spacer is defined in the second receiv-
ing groove.

5. The color filter according to claim 4, wherein the first
photoresist layer, the second photoresist layer, and the third
photoresist layer are all defined in a strip shape, the first
photoresist layer comprises a first overlapping portion
located at one end thereof, the first overlapping portion is
located outside the first filling area and overlaps the surface
of the black matrix away from the base, and the first spacer
is defined on the surface of the first overlapping portion
away from the black matrix; the second photoresist layer
comprises a second overlapping portion located at one end
thereof, the second overlapping portion is located outside
the second filling area and overlaps the surface of the black
matrix away from the base, the surface of the second
overlapping portion away from the black matrix recesses to
form a first receiving groove, the third photoresist layer
comprises a third overlapping portion located at one end
thereof, the third overlapping portion is located outside the
third filling area and overlaps the surface of the black matrix
away from the base, the surface of the third overlapping
portion away from the black matrix recesses to form a
second receiving groove.

6. The color filter according to claim 1, wherein the
surface of the black matrix adjacent to the second filling area
recesses to form a first receiving groove, the edge of the
second photoresist layer extends toward the first receiving
groove and is at least partially accommodated in the first
receiving groove, and the second spacer is defined on the
surface of the second photoresist layer accommodated in the
first receiving groove; the surface of the black matrix
adjacent to the third filling area recesses to form a second
receiving groove, the edge of the third photoresist layer
extends toward the second receiving groove and is at least
partially accommodated in the second receiving groove, and
the third spacer is defined on the surface of the third
photoresist layer accommodated in the second receiving
groove.

7. The color filter according to claim 6, wherein the first
photoresist layer, the second photoresist layer, and the third
photoresist layer are all defined in a strip shape, the first
photoresist layer comprises a first overlapping portion
located at one end thereof, the first overlapping portion is
located outside the first filling area and overlaps the surface
of the black matrix away from the base, and the first spacer
is defined on the surface of the first overlapping portion
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away from the black matrix; the second photoresist layer
comptises a second overlapping portion located at one end
thereof, the second overlapping portion is defined outside
the second filling area and partially accommodated in the
first receiving groove, and the second spacer is defined on
the surface of the second overlapping portion accommo-
dated in the first receiving groove; the third photoresist layer
comprises a third overlapping portion located at one end
thereof, the third overlapping portion is defined outside the
third filling area and partially accommodated in the second
receiving groove, and the third spacer is defined on the
surface of the third overlapping portion accommodated in
the second receiving groove.

8. The color filter according to claim 1, wherein the
thickness of the first photoresist layer is greater than the
thickness of the second photoresist layer, the thickness of the
first photoresist layer is greater than the thickness of the third
photoresist layer, the thickness of the second photoresist
layer is equal to the thickness of the third photoresist layer.

9. The color filter according to claim 1, wherein the first
photoresist layer, the second photoresist layer and the third
photoresist layer are respectively a blue photoresist layer, a
green photoresist layer, and a red photoresist layer.

10. A color filter, comprising:
a base;

a black matrix, defined on one plate surface of the base,
the black matrix defining a first filling area, a second
filling area and a third filling area at intervals; first
filling area, a second filling area and a third filling area
are defined in a strip shape, the surface of the black
matrix adjacent to one end of the second filling area
recesses to form a first receiving groove, the surface of
the black matrix adjacent to one end the third filling
area recesses to form a second receiving groove, a color
filter layer, comprising a first photoresist layer, a sec-
ond photoresist layer, and a third photoresist layer, the
first photoresist layer, the second photoresist layer, and
the third photoresist layer are all defined in a strip
shape, the first photoresist layer is filled in the first
filling area, the second photoresist layer is filled in the
second filling area, the third photoresist layer is filled in
the third filling area, the first photoresist layer com-
prises a first overlapping portion located at one end
thereof] the first overlapping portion is located outside
the first filling area and overlaps the surface of the black
matrix away from the base, the second photoresist layer
comprises a second overlapping portion located at one
end thereof, the second overlapping portion is defined
outside the second filling area and partially accommo-
dated in the first receiving groove, the third photoresist
layer comprises a third overlapping portion located at
one end thereof, the third overlapping portion is defined
outside the third filling area and partially accommo-
dated in the second receiving groove, and a spacer,
comprising a first spacer, a second spacer and a third
spacer, and the first spacer is defined on the surface of
the first overlapping portion away from the black
matrix; and the second spacer is defined on the surface
of the second overlapping portion accommodated in the
first receiving groove; and the third spacer is defined on
the surface of the third overlapping portion accommo-
dated in the second receiving groove, the surface of a
free end of the first spacer is higher than the surface of
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a free end of the second spacer, the surface of a free end
of the first spacer is higher than the surface of a free end
of the third spacer.

11. The color filter according to claim 10, wherein the first
photoresist layer, the second photoresist layer and the third
photoresist layer are respectively a blue photoresist layer, a
green photoresist layer, and a red photoresist layer.

12. A liquid crystal panel, comprising an array substrate
and a color filter, the color filter comprising: a base; a black
matrix, defined on one plate surface of the base, the black
matrix defining a first filling area, a second filling area and
a third filling area at intervals; a color filter layer, comprising
a first photoresist layer, a second photoresist layer, and a
third photoresist layer, the first photoresist layer is filled in
the first filling area, the second photoresist layer is filled in
the second filling area, the third photoresist layer is filled in
the third filling area, and the edge of the first photoresist
layer extends outside the first filling area and overlaps the
surface of the black matrix away from the base; and a spacer,
comprising a first spacer, a second spacer and a third spacer,
wherein the first spacer is defined on the surface of the first
photoresist layer overlapping the black matrix, the second
spacer and the third spacer are defined above the black
matrix, the surface of a free end of the first spacer is higher
than the surface of a free end of the second spacer, the
surface of a free end of the first spacer is higher than the
surface of a free end of the third spacer; the array substrate
and the color filter are defined facing to each other, and abut
against the first spacer.

13. The liquid crystal panel according to claim 12,
wherein the second spacer and the third spacer are both
defined on the surface of the black matrix away from the
base.

14. The display panel according to claim 13, wherein the
first photoresist layer, the second photoresist layer, and the
third photoresist layer are all defined in a strip shape, the first
photoresist layer comprises a first overlapping portion
located at one end thereof, the first overlapping portion is
located outside the first filling area and overlaps the surface
of the black matrix away from the base, and the first spacer
is defined on the surface of the first overlapping portion
away from the black matrix.

15. The display panel according to claim 12, wherein and
the edge of the second photoresist layer extends outside the
second filling area and overlaps the surface of the black
matrix away from the base; the surface of the second
photoresist layer overlapping a surface of the black matrix
recesses to form a first receiving groove, and the second
spacer is defined in the first receiving groove; and the edge
of the third photoresist layer extends outside the third filling
area and overlaps the surface of the black matrix away from
the base; the surface of the third photoresist layer overlap-
ping the black matrix recesses to form a second receiving
groove, and the third spacer is defined in the second receiv-
ing groove.

16. The display panel according to claim 15, wherein the
first photoresist layer, the second photoresist layer, and the
third photoresist layer are all defined in a strip shape, the first
photoresist layer comprises a first overlapping portion
located at one end thereof, the first overlapping portion is
located outside the first filling area and overlaps the surface
of the black matrix away from the base, and the first spacer
is defined on the surface of the first overlapping portion
away from the black matrix; the second photoresist layer
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comprises a second overlapping portion located at one end
thereof, the second overlapping portion is located outside
the second filling area and overlaps the surface of the black
matrix away from the base, the surface of the second
overlapping portion away from the black matrix recesses to
form a first receiving groove, the third photoresist layer
comprises a third overlapping portion located at one end
thereof, the third overlapping portion is located outside the
third filling area and overlaps the surface of the black matrix
away from the base, the surface of the third overlapping
portion away from the black matrix recesses to form a
second receiving groove.

17. The display panel according to claim 12, wherein the
surface of the black matrix adjacent to the second filling area
recesses to form a first receiving groove, the edge of the
second photoresist layer extends toward the first receiving
groove and is at least partially accommodated in the first
receiving groove, and the second spacer is defined on the
surface of the second photoresist layer accommodated in the
first receiving groove; the surface of the black matrix
adjacent to the third filling area recesses to form a second
receiving groove, the edge of the third photoresist layer
extends toward the second receiving groove and is at least
partially accommodated in the second receiving groove, and
the third spacer is defined on the surface of the third
photoresist layer accommodated in the second receiving
groove.

18. The display panel according to claim 17, wherein the
first photoresist layer, the second photoresist layer, and the
third photoresist layer are all defined in a strip shape, the first
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photoresist layer comprises a first overlapping portion
located at one end thereof, the first overlapping portion is
located outside the first filling area and overlaps the surface
of the black matrix away from the base, and the first spacer
is defined on the surface of the first overlapping portion
away from the black matrix; the second photoresist layer
comprises a second overlapping portion located at one end
thereof, the second overlapping portion is defined outside
the second filling area and partially accommodated in the
first receiving groove, and the second spacer is defined on
the surface of the second overlapping portion accommo-
dated in the first receiving groove; the third photoresist layer
comprises a third overlapping portion located at one end
thereof, the third overlapping portion is defined outside the
third filling area and partially accommodated in the second
receiving groove, and the third spacer is defined on the
surface of the third overlapping portion accommodated in
the second receiving groove.

19. The display panel according to claim 12, wherein the
thickness of the first photoresist layer is greater than the
thickness of the second photoresist layer, the thickness of the
first photoresist layer is greater than the thickness of the third
photoresist layer, the thickness of the second photoresist
layer is equal to the thickness of the third photoresist layer.

20. The display panel according to claim 12, wherein the
first photoresist layer, the second photoresist layer and the
third photoresist layer are respectively a blue photoresist
layer, a green photoresist layer, and a red photoresist layer.
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