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LCD DISPLAY PANEL AND COLOR FILTER
SUBSTRATE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional application of and
claims the priority benefit of a prior application Ser. No.
14/819,951, filed on Aug. 6, 2015, now allowed. The entirety
of the above-mentioned patent application is hereby incor-
porated by reference herein and made a part of this speci-
fication.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention generally relates to a display
panel, in particular, to a display panel having the gaps
between the dummy color filter patterns located in a periph-
eral region that are different from the gaps between the color
filter patterns located in an active region.

2. Description of Related Art

[0003] Recently, thin film transistor liquid crystal display
(TFT-LCD) panels have been developed toward high con-
trast ratio, no gray scale inversion, high brightness, high
color saturation, fast response speed, and wide viewing
angle. At this current stage, LCD panels featuring the wide
viewing angle include twisted nematic (TN) LCD panels
equipped with wide viewing films, in-plane switching (IPS)
LCD panels, fringe field switching (FFS) LCD panels, and
multi-domain vertical alignment (MVA) LCD panels.
[0004] Generally speaking, most LCD panels adopt a
color filter substrate having the color filter layer for achiev-
ing the color display effect while the color filter layer
includes a black matrix layer and a plurality of color filter
patterns. The color filter patterns are separated from one
another to form an uneven top surface of the color filter
substrate, so that an overcoat layer is usually required to be
disposed on a color filter layer to ensure the planarization of
the color filter substrate. Conventionally, the black matrix
layer is arranged in matrix manner in the active region while
completely covering the peripheral region. Due to the effect
derived from the patterns of the black matrix, a height of the
top surface of the color filter layer with respect to the
substrate is different in the active region and the peripheral
region. However, such height variation would cause uneven-
ness in the height of the overcoat layer in the peripheral
region. As such, an issue of unevenness in the peripheral
region would be raised such that display panel quality would
be compromised.

SUMMARY OF THE INVENTION

[0005]  Accordingly, the present invention is directed to a
display panel which may effectively improve the evenness
of the overcoat layer in the peripheral region of the display
panel.

[0006] The invention provides a display panel having an
active region and a peripheral region. The display panel
includes an active device array substrate, a color filter
substrate, a plurality of spacers, and a display medium. The
active device array substrate includes a first substrate and an
active device array layer disposed on the first substrate. The
color filter substrate includes a second substrate, a black
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matrix layer, an overcoat layer, and a color filter layer. The
second substrate is disposed opposite to the first substrate.
The black matrix layer is disposed on the second substrate.
The overcoat layer is disposed on the black matrix layer. The
color filter layer is located between the black matrix layer
and the overcoat layer. The color filter layer includes a
plurality of color filter patterns disposed in the active region
and a plurality of dummy color filter patterns disposed in the
peripheral region and overlapped with the black matrix
layer. The color filter patterns and the dummy color filter
patterns define a plurality of blank areas outside areas of the
color filter patterns and the dummy color filter patterns
arranged in a first direction. The blank areas include a first
blank area in the active region and a second blank area in the
peripheral region, and the first blank area has a width
different from at least one of the second blank area in the first
direction. The spacers are disposed on the color filter sub-
strate and a portion of the spacers propping against the active
device array substrate. The display medium is located
between the active device array substrate and the color filter
substrate.

[0007] In an embodiment of the invention, the color filter
patterns and the dummy color filter patterns define the
plurality of blank areas outside areas of the color filter
patterns and the dummy color filter patterns arranged in a
second direction, and the first direction is perpendicular to
the second direction.

[0008] In an embodiment of the invention, a long side of
each of the color filter patterns is extending along the first
direction, a short side of each of the color filter patterns is
extending along the second direction, a long side of each of
the dummy color filter patterns is extending along the first
direction, and a short side of each of the dummy color filter
patterns is extending along the second direction.

[0009] In an embodiment of the invention, a length of the
long side of each of the color filter patterns is L, a distance
between two adjacent color filter patterns along the first
direction is D1, and a distance between at least two adjacent
dummy color filter patterns in the first direction is equal to
L+2D1.

[0010] In an embodiment of the invention, a width of the
short side of each of the color filter patterns is W, a distance
between two adjacent color filter patterns along the second
direction is D2, a distance between at least two adjacent
dummy color filter patterns in the second direction is equal
to W+2D2, and the first direction is perpendicular to the
second direction.

[0011] In an embodiment of the invention, the peripheral
region is divided into an inner peripheral region and an outer
peripheral region. The inner peripheral region is located
between the active region and the outer peripheral region,
and the dummy color filter patterns are located in the inner
peripheral region. The display panel further includes a
sealant located in the outer peripheral region and located
between the first substrate and the second substrate.

[0012] Inan embodiment of the invention, a top surface of
the overcoat layer over the dummy color filter patterns has
a first height from the second substrate, a top surface of the
overcoat layer over the second blank areas has a second
height from the second substrate, and the first height is
greater than the second height.
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[0013] In an embodiment of the invention, the spacers
include a plurality of first spacers and a plurality of second
spacers, and a height of the first spacers is smaller than a
height of the second spacers.

[0014] In an embodiment of the invention, the first spacers
in the peripheral region are disposed over the dummy color
filter patterns and the second spacers in the peripheral region
are disposed within the second blank areas.

[0015] In anembodiment of the invention, the first spacers
in the peripheral region props against the active device array
substrate and the second spacers in the active region props
against the active device array substrate.

[0016] In an embodiment of the invention, the second
spacers in the peripheral region keep a distance from the
active device array layer and the first spacers in the active
region keep a distance from the active device array substrate.
[0017] In an embodiment of the invention, the dummy
color filter patterns are arranged in a checkerboard manner
in the peripheral region.

[0018] In an embodiment of the invention, the dummy
color filter patterns are arranged in a random manner in the
peripheral region.

[0019] In an embodiment of the invention, at least one of
the dummy color filter patterns includes an opening to define
the second blank area.

[0020] In an embodiment of the invention, a size of the
opening of the at least one dummy color filter pattern is
substantially equal to a size of a bottom surface of the
second spacers.

[0021] Based on the above, the display panel disclosed by
the embodiments of the invention utilizes specific dummy
color filter arrangement to improve the evenness of the
overcoat layer in the peripheral region. Specifically, by
forming different sized gaps between dummy color filter
patterns in the peripheral region as compared to the gaps
between color filter patterns in the active region, the problem
of accumulation of the overcoat layer in certain area of the
peripheral region can be alleviated. As such, the evenness of
the overcoat layer in the peripheral region can be enhanced,
thereby improving the display panel quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1A is a schematic bottom view of a color filter
layer of a display panel according to an embodiment of the
invention.

[0023] FIG. 1B is a schematic bottom view of a black
matrix layer of the display panel according to the embodi-
ment in FIG. 1A.

[0024] FIG. 1C is a schematic bottom view of a color filter
substrate including the color filter layer and the black matrix
layer depicted in FIGS. 1A and 1B.

[0025] FIG. 2 is a schematic cross-section view of the
display panel having the color filter substrate depicted in
FIG. 1C.

[0026] FIG. 3 is schematic bottom view of a color filter
layer of a display panel according to another embodiment of
the invention.

[0027] FIG. 4 is a schematic bottom view of a color filter
layer of a display panel according to yet another embodi-
ment of the invention.

[0028] FIG. 5 is a schematic bottom view of a color filter
layer of a display panel according to still another embodi-
ment of the invention.
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[0029] FIG. 6 is a schematic bottom view of a color filter
layer of a display panel according to another embodiment of
the invention.

DESCRIPTION OF THE EMBODIMENTS

[0030] FIG. 1Ais a schematic bottom view of a color filter
layer 400 of a display panel according to an embodiment of
the invention. FIG. 1B is a schematic bottom view of a black
matrix layer BM of the display panel according to the
embodiment in FIG. 1A. FIG. 1C is a schematic bottom
view of a color filter substrate including the color filter layer
and the black matrix layer depicted in FIGS. 1A and 1B.
FIG. 2 is a schematic cross-section view of the display panel
having the color filter substrate depicted in FIG. 1C. 1t is
noted that the cross-section view shown in FIG. 2 is corre-
sponding to the A-A' line in FIG. 1C. Referring to FIG. 1A,
the color filter layer 400 is disposed in a display panel and
the display panel may have an active region AA and a
peripheral region PA. The peripheral region PA includes an
inner peripheral region IPA and an outer peripheral region
OPA. The color filter layer 400 includes a plurality of color
filter patterns 402 disposed in the active region AA and a
plurality of dummy color filter patterns 404 disposed in the
inner peripheral region IPA. The color filter patterns 402
include a plurality of first color filter patterns 402q, a
plurality of second color filter patterns 4025, and a plurality
of third color filter patterns 402¢ according to the colors of
the color filter patterns 402. The first color filter patterns
4024 are arranged in a first direction MD to form the (3n-2)
column. The second color filter patterns 4025 are adjacent to
the first color filter patterns 402a and are also arranged in the
first direction MD to form the (3n-1)" column. Moreover,
the third color filter patterns 402¢ are adjacent to the second
color filter patterns 4025 and are arranged in the first
direction MD to form the (3n) column. In other words, the
first color filter patterns 402a, the second color filter patterns
4025, and the third color filter patterns 402¢ are arranged in
sequential order along a second direction TD which can be
perpendicular to the first direction MD. Tt is noted that n is
a positive integer.

[0031] Similarly, the dummy color filter patterns 404 also
includes a plurality of first dummy color filter patterns 404a,
a plurality of second dummy color filter patterns 4045, and
a plurality of third dummy color filter patterns 4044 accord-
ing to the colors of the dummy color filter patterns 404. The
first dummy color filter patterns 404a are arranged in the
(3n-1)"* column, the second dummy color filter patterns
404b are arranged in the (3n-2)" column, and the third
dummy color filter patterns 404c are arranged in the (3n)
column.

[0032] In the present embodiment, the first color filter
patterns 402q and the first dummy color filter patterns 404a
may correspond to a first color, the second color filter
patterns 4025 and the second dummy color filter patterns
404 may correspond to a second color, and the third color
filter pattern 402¢ and the third dummy color filter patterns
404¢ may correspond to a third color, while the first color,
the second color and the third color are different from one
another and selected from red, green and blue, but they
construe no limitation in the invention. It should be noted
that the patterns having the same color can be made by using
the same process. In addition, the color filter patterns 402
and the dummy color filter patterns 404 may have substan-
tially the same size design. In detail, the first color filter
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patterns 402qa and the first dummy color filter patterns 404a
have substantially the same size, the second color filter
patterns 4025 and the second dummy color filter patterns
4045 have substantially the same size, and the third color
filter patterns 402¢ and the third dummy color filter patterns
404c¢ have substantially the same size.

[0033] Referring to FIG. 1A, the color filter patterns 402
and the dummy color filter patterns 404 are rectangle
patterns, for example. Particularly, a long side of each of the
color filter patterns 402 is extending along the first direction
MD, a short side of each of the color filter patterns 402 is
extending along the second direction TD, a long side of each
of the dummy color filter patterns 404 is extending along the
first direction MD, and a short side of each of the dummy
color filter patterns is extending along the second direction
TD. As illustrated in FIG. 1A, a length of a long side of the
color filter patterns 402 is L, and a width of a short side of
the color filter patterns 402 is W.

[0034] In addition, the color filter patterns 402 and the
dummy color filter patterns 404 are separated from one
another by a distance. Accordingly, in a line in the first
direction MD or the second direction TD, a plurality of blank
areas 406 outside areas of the color filter patterns 402 and
the dummy color filter patterns 404 can be respectively
defined. In other words, in the present embodiment, the
blank areas 406 are defined as the interval between the short
sides of two adjacent color filter patterns 402 and between
the short sides of two adjacent dummy color filter patterns
404 along the first direction MD. In an alternative direction,
the blank area 406 can be defined as the interval between the
long sides of two adjacent color filter patterns 402 and
between the long sides of two adjacent dummy color filter
patterns 404 along the second direction TD.

[0035] The blank areas 406 include a plurality of first
blank areas 406a located in the active region AA and a
plurality of second blank areas 4065 in the inner peripheral
region IPA. A width of the first blank area 406a along the
first direction MD, which equals to a distance between two
adjacent color filter patterns 402 along the first direction
MD, is D1. On the other hand, a width D3 of at least one of
the second blank areas 4064 along the first direction MD is
L+2D1. Similarly, a width of the first blank areas 406a along
the second direction TD, which equals to a distance between
two adjacent color filter patterns 404 along the second
direction TD, 1s D2 and a width D4 of at least one of the
second blank areas 4065 along the second direction TD is
W+2D2. In other words, a width of the first blank areas 406a
and a width of at least one of the second blank areas 4065
are different in a predetermined direction.

[0036] FIG. 1B is a schematic bottom view of a black
matrix layer BM of the display panel according to the
embodiment. Referring to FI1G. 1B, the black matrix layer
BM is disposed in a display panel and the display panel may
have an active region AA and a peripheral region PA. The
peripheral region PA includes an inner peripheral region IPA
and an outer peripheral region OPA. The black matrix layer
BM has a plurality of black matrix layer openings BMO
arranged in an array in the active region AA, but there is no
openings formed in the black matrix layer BM in the
peripheral region PA. In other words, the black matrix layer
BM is arranged in a matrix manner in the active region AA
while fully covering the inner peripheral region IPA and the
outer peripheral region OPA.
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[0037] Referring to FIG. 1C, in an embodiment, the color
filter layer 400 in FIG. 1A and the black matrix layer BM are
combined to construct a color filter substrate CFS. Particu-
larly, the color filter patterns 402 located in the active region
AA are disposed in the black matrix layer openings BMO of
the black matrix layer BM while the dummy color filter
patterns 404 located in the inner peripheral region IPA are
overlapped with the black matrix layer BM.

[0038] Referring to FIGS. 1C and 2 simultaneously, a
display panel 10 is divided into an active region AA and a
peripheral region PA. The peripheral region PA includes an
inner peripheral region IPA and an outer peripheral region
OPA. The inner peripheral region IPA is located between the
active region AA and the outer peripheral region OPA.
Particularly, the inner peripheral region IPA and the outer
peripheral region OPA surround the active region AA as
shown in FIGS. 1A to 1C. The display panel 10 includes an
active array substrate AS, a color filter substrate CFS, a
plurality of spacers PS, a display medium 600, and a sealant
700, wherein the color filter substrate CFS has the color filter
layer 400 and the black matrix layer BM depicted in FIG.
1C. The active device array substrate AS includes a first
substrate 100 and an active device array 300 disposed on the
first substrate 100. The first substrate 100 may be made of
glass, quartz, organic polymer, metal, and so forth, and they
construe no limitation in the invention. The color filter
substrate CFS includes a second substrate 200, a black
matrix layer BM, a color filter layer 400, and an overcoat
layer 500. The second substrate 200 is disposed opposite to
the first substrate 100. A material of the second substrate 200
may be the same as a material of the first substrate 100, and
it is not limited thereto. In other embodiments, the material
of the second substrate 200 may be different from the
material of the first substrate 100. The black matrix layer
BM and the color filter layer 400 are disposed on the second
substrate 200.

[0039] In addition, the overcoat layer 500 is disposed on
the black matrix layer BM for covering the color filter
patterns 402 and the dummy color filter patterns 404, and
particularly, the dummy color filter patterns 404 are located
between the black matrix layer BM and the overcoat layer
500. A material of the overcoat layer 500 may be an organic
photosensitive resin or other suitable material. A top surface
of the overcoat layer 500 over the second dummy color filter
patterns 4044 has a first height H1 from the second substrate
200, and a top surface of the overcoat layer 500 over the
second blank areas 4065 has a second height H2. The first
height H1 is greater than the second height H2. In other
words, the overcoat layer 500 does not have a flat surface in
the inner peripheral region IPA. On the other hand, a top
surface of the overcoat layer 500 in the active region AA
substantially has an identical height H3 from the second
substrate 200. That is, the overcoat layer 500 has a flat
surface in the active region AA. In addition, owning that the
dummy color filter pattern 404 in the inner peripheral region
IPA are overlapped with the black matrix layer BM to be
relatively protruded from the second substrate 200 than the
color filter patterns 402 in the active region AA, the first
height H1 is higher than the third height H3. Therefore, in
a conventional design, the problem that the overcoat mate-
rial accumulation in the inner peripheral area IPA may occur.
[0040] However, in the present embodiment, at least one
of the second blank areas 4065 forms a concave structure,
such that the unsolidified overcoat material for fabricating
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the overcoat layer 500 can easily disperse in the inner
peripheral area IPA under the configuration of the second
blank area 4065. Accordingly, the accumulation of the
overcoat material in the inner peripheral area IPA can be
alleviated under the design of the present embodiment. In
addition, the second blank area 4065 has a width in the first
direction MD different from the first blank areas 406¢ to
further help the overcoat material to evenly disperse in the
inner peripheral area IPA.

[0041] The spacers PS are disposed on the color filter
substrate CFS. A portion of the spacers PS props against the
active device array substrate AS so as to maintain the cell
gap of the display panel 10. The spacers PS include a
plurality of first spacers PS1 and a plurality of second
spacers PS2. As illustrated in FIG. 2, a height H4 of the first
spacers PS1 is smaller than a height H5 of the second
spacers PS2. In the inner peripheral region IPA, the first
spacers PS1 are disposed over the second dummy color filter
patterns 4045 and the second spacers PS2 are disposed
within the second blank areas 406b. Specifically, in the
active region AA, the second spacers PS2 prop against the
active device array substrate AS while in the inner peripheral
region IPA, the first spacers PS1 props against the active
device substrate AS. In addition, in the active region AA, the
first spacers PS1 keep a distance from the active device array
substrate AS, and in the inner peripheral region IPA, the
second spacers PS2 keep a distance from the active device
array substrate AS.

[0042] The display medium 600 is located between the
active device array substrate AS and the color filter substrate
CFS. The display medium 600 includes liquid crystal mol-
ecule, electrophoretic display medium or other suitable
display medium.

[0043] In order to completely seal the display medium
600, a sealant 700 is provided between the active device
array substrate AS and the color filter substrate CFS such
that the display medium 600 is completely sealed in the
space formed by the active device array layer 300, the
overcoat layer 500, and the sealant 700.

[0044] In the present embodiment, since a plurality of
second blank areas 4065 having different size as compared
to the first blank areas 406a are formed in the inner periph-
eral region IPA, the accumulation of the overcoat layer 500
in certain part of the inner peripheral region IPA can be
alleviate. Thus, the evenness of the overcoat layer 500 in the
inner peripheral region IPA can be improved.

[0045] FIG. 3 is schematic bottom view of a color filter
layer according to another embodiment of the invention. The
color filter layer 400A provided in the present embodiment
is similar to the color filter layer 400 depicted in FIG. 1A,
and therefore identical elements in these figures will be
denoted with the same numerals and will not be further
described hereinafter. The difference between the two
embodiments respectively shown in FIG. 3 and FIG. 1A lies
in that in the present embodiment, the dummy color filter
patterns 404 only consists of first dummy color filter patterns
404¢ and third dummy color filter patterns 404¢. In other
words, in the embodiment shown in FIG. 1A, the second
blank areas 4065 form a ring shape surrounding the active
region AA while in the present embodiment, the second
blank areas 406 are arranged in stripe manner along the first
direction MD in the inner peripheral region IPA. As men-
tioned above, the second dummy color filter patterns 4045
may correspond to color green. Therefore, in the present
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embodiment, the dummy color filter patterns 404 do not
include green color filter patterns. In addition, the width of
the first blank areas 406a along the second direction TD is
D2, and the width D4 of the second blank areas 4065 along
the second direction TD is W+2D2. That is, along the second
direction TD, the width D2 of the first blank areas 4064 is
different from the width D4 of the second blank areas 4065.
[0046] Similarly, in the present embodiment, since a plu-
rality of second blank areas 4065 having different size as
compared to the first blank areas 4064 in the second direc-
tion TD are formed in the inner peripheral region IPA, the
accumulation of the overcoat layer 500 in certain part of the
inner peripheral region IPA can be alleviate, and the even-
ness of the overcoat layer 500 in the inner peripheral region
IPA can be improved.

[0047] FIG. 4 is a schematic bottom view of a color filter
layer according to yet another embodiment of the invention.
The color filter layer 400B provided in the present embodi-
ment is similar to the color filter layer 400 depicted in FIG.
1A, and therefore identical elements in these figures will be
denoted with the same numerals and will not be further
described hereinafter. The difference between the two
embodiments respectively shown in FIG. 4 and FIG. 1A lies
in that in the present embodiment, the dummy color filter
patterns 404 are arranged in a checkerboard manner. As
such, the second blank areas 4065 in the present embodi-
ment are also arranged in a checkerboard manner, which is
different from the ring shape shown in the embodiment of
FIG. 1A. Similar to that of the color filter layer 400 in FIG.
1A, the width of the first blank area 406a along the first
direction MD is D1 and the width of the first blank areas
406a along the second direction TD is D2. On the other
hand, the width D3 of the second blank areas 4065 along the
first direction MD is L+2D1 and the width D4 of the second
blank areas 4065 along the second direction TD is W+2D2.
In other words, all of the width of the first blank areas 406a
and all of a width of the second blank areas 4065 are
different in both first direction MD and second direction TD.

[0048] Similarly, in the present embodiment, since a plu-
rality of second blank areas 4065 having different size as
compared to the first blank areas 4064 in the first direction
MD and the second direction TD are formed in the inner
peripheral region IPA, the accumulation of the overcoat
layer 500 in certain part of the inner peripheral region IPA
can be alleviate, and the evenness of the overcoat layer 500
in the inner peripheral region IPA can be improved.

[0049] FIG. 5 is a schematic bottom view of a color filter
layer according to still another embodiment of the invention.
The color filter layer 400C provided in the present embodi-
ment is similar to the color filter layer 400 depicted in FIG.
1A, and therefore identical elements in these figures will be
denoted with the same numerals and will not be further
described hereinafter. The difference between the two
embodiments respectively shown in FIG. 5 and FIG. 1A lies
in that in the present embodiment, the dummy color filter
patterns 404 are arranged in a random manner. As such, the
second blank areas 4065 in the present embodiment are also
arranged in a random manner, which is different from the
ring shape shown in the embodiment of FIG. 1A. Similar to
that of the display panel 10 in FIG. 1A, the width of the first
blank area 4064 along the first direction MD is D1 and the
width of the first blank areas 406a along the second direction
TD is D2. On the other hand, the width D3 of at least one
of the second blank areas 4065 along the first direction MD
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is L+2D1 and the width D4 of at least one of the second
blank areas 4065 along the second direction TD is W+2D2.
In other words, a width of the first blank areas 406a and a
width of at least one of the second blank areas 4065 are
different in a certain direction.

[0050] Similarly, in the present embodiment, since a plu-
rality of second blank areas 4065 having different size as
compared to the first blank areas 4064 in the first direction
MD and the second direction TD are formed in the inner
peripheral region IPA, the accumulation of the overcoat
layer 500 in certain part of the inner peripheral region TPA
can be alleviate, and the evenness of the overcoat layer 500
in the inner peripheral region IPA can be improved.

[0051] FIG. 6 is a schematic bottom view of a color filter
layer according to another embodiment of the invention. The
color filter layer 400D provided in the present embodiment
is similar to the color filter layer 400 depicted in FIG. 1A,
and therefore identical elements in these figures will be
denoted with the same numerals and will not be further
described hereinafter. The difference between the two
embodiments respectively shown in FIG. 6 and FIG. 1A lies
in that in the present embodiment, at least one of the dummy
color filter patterns 404 includes an opening 410 to define
the second blank areas 4065. In other words, in the embodi-
ment shown in FIG. 1A, all of the blank areas 406 are
located outside of the color filter patterns 402 and the
dummy color filter patterns 404 while in the present embodi-
ment, part of the blank areas 406 are located outside of the
color filter patterns 402 and dummy color filter patterns 404
and another part of the blank areas 406 are located inside of
the dummy color filter patterns 404. In the present embodi-
ment, a size of the opening 410 is substantially equal to a
size of a bottom surface of the second spacers PS2 as shown
in FIG. 2. In other words, the second spacers PS2 in the inner
peripheral region IPA is disposed in the openings 410 of the
dummy color filter patterns 404 in the present embodiment.
The width D1 of the first blank areas 4064 is different from
a width D35 of the opening 410 along the first direction MD.
In addition, the width D2 of the first blank areas 406a is
different from a width D6 of the opening 410 along the
second direction TD. Therefore, the width of the first blank
areas 406a is different from the width of at least one of the
second blank areas 4065 in the first direction MD and the
second direction TD.

[0052] Similarly, in the present embodiment, since a plu-
rality of second blank areas 4065 having different size as
compared to the first blank areas 406a in the first direction
MD and the second direction TD are formed in the inner
peripheral region IPA, the accumulation of the overcoat
layer 500 in certain part of the inner peripheral region IPA
can be alleviate, and the evenness of the overcoat layer 500
in the inner peripheral region IPA can be improved.

[0053] Based on the foregoing, the display panel disclosed
by the embodiments of the invention utilizes specific
dummy color filter arrangement to improve the evenness of
the overcoat layer in the peripheral region. Specifically, by
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varying the gaps between dummy color filter patterns in the
peripheral region as compared to the gaps between color
filter patterns in the active region, the problem of accumu-
lation of the overcoat layer in certain area of the peripheral
region can be alleviated. As such, the evenness of the
overcoat layer in the peripheral region can be enhanced,
thereby improving the display panel quality.

What is claimed is:

1. A display panel, having an active region and a periph-
eral region, comprising:

an active device array substrate, comprising
a first substrate; and
an active device array layer disposed on the first

substrate;

a color filter substrate, comprising:

a second substrate disposed opposite to the first sub-
strate,

a black matrix layer disposed on the second substrate;

an overcoat layer disposed on the black matrix layer;
and

a color filter layer located between the black matrix
layer and the overcoat layer, the color filter layer
comprising a plurality of color filter patterns dis-
posed in the active region and a plurality of dummy
color filter patterns disposed in the peripheral region
and overlapped with the black matrix layer, wherein
the plurality of color filter patterns and the plurality
of dummy color filter patterns define a portion of a
plurality of blank areas located outside areas of the
plurality of color filter patterns and the plurality of
dummy color filter patterns arranged in a first direc-
tion, at least one of the dummy color filter patterns
comprises an opening to define another portion of the
plurality of blank areas located inside area of the at
least one of the dummy color filter patterns, the
plurality of blank areas comprises a plurality of first
blank areas in the active region and a plurality of
second blank areas in the peripheral region, and the
plurality of first blank area has a width different from
at least one of the plurality of second blank areas in
the first direction;

a plurality of spacers disposed on the color filter substrate
and a portion of the plurality of spacers propping
against the active device array substrate, wherein the
plurality of spacers comprises a plurality of first spacers
and a plurality of second spacers, and a height of the
plurality of first spacers is smaller than a height of the
plurality of second spacers; and

a display medium located between the active device array
substrate and the color filter substrate.

2. The display panel according to claim 1, wherein a size
of the opening of the at least one dummy color filter pattern
is substantially equal to a size of a bottom surface of the
plurality of second spacers.
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