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(57) ABSTRACT

A color filter substrate, including a substrate, a light shield-
ing layer, a color filter layer, a conductive layer, first and
second spacers, is provided. The substrate has a displaying
area and a dummy area. The light shielding layer is disposed
on the substrate. The color filter layer is disposed on the
substrate and covers the light shielding layer. The color filter
layer has at least one first concave in the dummy area. The
conductive layer is disposed on the substrate and covers the
color filter layer and the light shielding layer. The first
spacers are disposed on the conductive layer and are in the
dummy area. Each first spacer has a fixing part and a
supporting part. And the fixing part is disposed in the first
concave. A through hole is in each first spacer. The second
spacers are disposed on the conductive layer and are in the
displaying area.
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COLOR FILTER SUBSTRATE, LIQUID
CRYSTAL DISPLAY PANEL AND
MANUFACTURED METHOD THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of Invention

[0002] The present invention relates to a filter substrate, a
display panel, and a manufactured method thereof. More
particularly, the present invention relates to a color filter
substrate, a liquid crystal display panel, and a manufactured
method thereof.

[0003] 2. Description of Related Art

[0004] The flat panels have gradually take the place of the
CRTs as result of the developing trends for light, thin, short
and small gadgets. Among various kinds of flat panels, the
liquid crystal display (LCD) has become the mainstream in
the marketplace for its excellent performances such as
speed, contrast ratio, view angle, and so on. The LCD is
ordinarily composed of a liquid crystal display panel (LCD
panel) and a backlight module. The LCD panel includes a
color filter (CF) substrate, an active device array substrate
and a liquid crystal (LC) layer sandwiched between. The
backlight module is used to provide the planar light source
which the LCD panel requires.

[0005] Particularly, displaying performance of the LCD is
dramatically influenced by the thickness of the liquid crystal
layer. Hence, spacers will be employed between the color
filter substrate and the active device array substrate for
controlling precisely the thickness of the LC layer. The
spacers can be classified into stick-type spacers, ball-type
spacers and photo-spacers. A spreading apparatus used for
spreading the spacers between these two substrates is
required for tick-type spacers and ball-type spacers which
tend to get lumped in shape, causing non-uniformity of
thickness of the LC layer. And therefore, an additional
spreading process is needed for uniform thickness of the LC
layer, and production cost is increased accordingly. The
photo-spacers which are fabricated by the photolithography
process, however, are recently paid much attention to by the
industry. The reason is that locations and height of spacers
can both be controlled to obtain uniform L.C layer thickness.
[0006] Generally speaking, the function of the spacers is
to support the color filter substrate and the active device
array substrate, so they are fabricated as solid cylinders.
Furthermore, as large-scale displays develop, multiple spac-
ers should be placed inside the dummy area around the outer
area of LCD panel for uniform stress distribution between
two substrates, in addition to the placing of spacers inside
the display area of LCD panel for requirements of the
assembling and cutting processes.

[0007] FIG. 1 is a cross-sectional view of a traditional
large-scale LCD panel. Referring to FIG. 1, the LCD panel
100 includes an active device array substrate 110, a CF
substrate 120, and a LC layer 130 disposed in-between. In
addition to multiple spacers 140a disposed inside the display
area 102 of LCD panel 100, there are multiple spacers 14056
disposed inside the dummy area 104 of LCD panel 100 for
evenly supporting the two substrates.

[0008] In the manufacturing process of large-scale LCD
panel 100, the region in which the LC layer 130 is filled is
defined by a frame 150, and then LC layer 130 is filled in this
region via the one drop fill (ODF) process. After that, the
active device array substrate 110 and the color filter sub-
strate 120 are combined together to form the LCD panel 100.
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Since said ODF process is performed under vacuum condi-
tion, the LCD panel 100 needs to be taken out when its frame
150 is to be applied with heat for curling. Yet, the suddenly
changing pressure leads to reduce the adhesive force
between the active device array substrate 110 and the color
filter substrate 120, thereby causing the problem on the
edges of LCD panel 100, as shown in FIG. 1. Besides,
positioning misalignment between the active device array
substrate 110 and the color filter substrate 120 tends to occur
as well. Hence, the yield of large-scale LCD panel 100
would be affected.

SUMMARY OF THE INVENTION

[0009] Accordingly, one object of the present invention is
to provide a color filter substrate, suitable for increasing the
sucking force between the color filter substrate and an active
device array substrate and thereby raising the yield of
manufacturing large-scale panels.

[0010] Another object of the present invention is to pro-
vide a liquid crystal display panel which utilizes the color
filter substrate mentioned above, for raising the yield of
manufacturing large-scale panels.

[0011] One another object of the present invention is to
provide a manufactured method of a LCD panel suitable for
raising the yield of manufactured large-scale panels as well.
[0012] Based on the above object or other objects, the
present invention provides a color filter substrate comprising
a substrate, a light shielding layer, a color filter layer, a
conductive layer, a plurality of first spacers, and a plurality
of second spacers. The substrate has a displaying area and a
dummy area. The light shielding layer is disposed on the
substrate. The color filter layer is disposed on the substrate
and covers the light shielding layer, and wherein the color
filter layer in the dummy area has at least a first concave. The
conductive layer is disposed on the substrate and it covers
the color filter layer and the light shielding layer. The first
spacers are disposed on the conductive layer and in the
dummy area, and wherein each first spacer has a fixing part
and a supporting part which is above the fixing part. The
fixing part is disposed in the first concave, and there exists
a through hole in each first spacer. The second spacers are
disposed on the conductive layer and in the displaying area.
[0013] Based on the above object or other objects, the
present invention also provides a liquid crystal display panel
comprising an active device array substrate, a color filter
substrate, and a liquid crystal layer. This color filter substrate
may be the color filter substrate mentioned above, for
example. And the liquid crystal layer is disposed between
the color filter substrate and the active device array sub-
strate.

[0014] In one embodiment of the present invention, said
light shielding layer below the first concave further com-
prises a second concave therein, and the fixing part is
disposed in the first concave and the second concave at the
same time.

[0015] In one embodiment of the present invention, the
material of said conductive layer may be indium tin oxide
(ITO) or indium zinc oxidation (I1ZO).

[0016] In one embodiment of the present invention, the
material of said the first spacers and the second spacers may
be photo-resistive material.

[0017] In one embodiment of the present invention, said
color filter substrate further comprises a seal frame disposed
on the periphery of the displaying area.
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[0018] In one embodiment of the present invention, said
through hole is disposed at the central position of each first
spacer.

[0019] In one embodiment of the present invention, the

width of said through hole is between 6 and 200 pm, and
preferably between 30 and 120 pm.

[0020] In one embodiment of the present invention, the
width of the supporting part of each first spacer is identical
to the width of each second spacer.

[0021] In one embodiment of the present invention, the
shape of the first spacers may be hollow cylinder or hollow
rectangular prism.

[0022] Based on the above object or other objects, the
present invention further provides a manufactured method of
a liquid crystal display panel comprising the following steps
of: providing a first substrate on which a device layer has
been formed; providing a second substrate as described in
claim 1; forming a seal frame on the second substrate, or
forming the seal frame on the first substrate which surrounds
the displaying area; filling a liquid crystal layer in a space
surrounded by the seal frame; combining the first substrate
and the second substrate; curing the seal frame, and simul-
taneously the first spacers sucking and fixing the first
substrate and the second substrate; and removing the first
spacers and a corresponding part of the first substrate and the
second substrate.

[0023] In one embodiment of the present invention, the
method for curing the seal frame may be UV irradiation or
heating method.

[0024] Based on the above object or other objects, the
present invention also provides a liquid crystal display panel
comprising an active device array substrate, a transparent
substrate, and a liquid crystal layer. The active device array
substrate has a display region and a dummy region, and the
active device array substrate include the light shielding
layer, color filter layer, a plurality of first spacers, and a
plurality of second spacers. The light shielding layer is
disposed on the active device array substrate. The color filter
layer is disposed on the active device array substrate and is
covering the light shielding layer, in which the color filter
layer disposed in the dummy region has at least a first
concave. A plurality of first spacers are disposed on the color
filter layer and are disposed in the dummy region, and every
first spacer has a fixing part, and a supporting part is
disposed on the fixing part, and a through hole is disposed
at every first spacer, and the fixing part is disposed inside the
first concave. A plurality of second spacers are disposed on
the color filter layer and inside the display region. The
transparent substrate is disposed above the active device
array substrate. The liquid crystal layer is disposed between
the active device array substrate and the transparent sub-
strate.

[0025] In one embodiment of the present invention, the
aforementioned liquid crystal display further comprises a
common electrode, which is disposed on the transparent
substrate.

[0026] In one embodiment of the present invention, said
light shielding layer below the first concave further com-
prises a second concave therein, and the fixing part is
disposed in the first concave and the second concave at the
same time.

[0027] In one embodiment of the present invention, the
material of said the first spacers and the second spacers may
be photo-resistive material.
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[0028] In one embodiment of the present invention, said
color filter substrate further comprises a seal frame disposed
on the periphery of the displaying area of the substrate.
[0029] In one embodiment of the present invention, said
through hole is disposed at the central position of each first
spacer.

[0030] In one embodiment of the present invention, the
width of said through hole is between 6 and 200 um, and
preferably between 30 and 120 pum.

[0031] In one embodiment of the present invention, the
width of the supporting part of each first spacer is identical
to the width of each second spacer.

[0032] In one embodiment of the present invention, the
shape of the first spacers may be hollow cylinder or hollow
rectangular prism.

[0033] In the color filter substrate provided by the present
invention, since multiple first spacers having through holes
are disposed on the dummy area, the first spacers used can
have the functions of supporting substrates and also sucking
and fixing the two substrates, in manufacturing large-scale
LCD panels. And therefore, the warp on edges of the
substrate for LCD panel won’t appear, and the misalignment
situation between the color filter substrate and the active
device array substrate can be avoided. Hence, the yield of
manufacturing large-scale LCD panels can be raised.
[0034] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary, and are intended to provide further explana-
tion of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0036] FIG. 1 is a cross-sectional view of a traditional
large-scale LCD panel.

[0037] FIG. 2 is a top view schematically showing a color
filter substrate according to one preferred embodiment of the
present invention.

[0038] FIG.2A1s a cross-sectional view taken along A-A'
line in FIG. 2.
[0039] FIG. 2B is a cross-sectional view schematically

showing another color filter substrate according to one
preferred embodiment of the present invention.

[0040] FIG. 3 is a cross-sectional view schematically
showing a LCD panel according to one preferred embodi-
ment of the present invention.

[0041] FIGS. 4A to 4F are cross-sectional view schemati-
cally showing the steps of the manufactured method of a
LCD panel according to one preferred embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0042] FIG. 2 is a top view schematically showing a color
filter substrate according to one preferred embodiment of the
present invention, and FIG. 2A is a cross-sectional view
taken along A-A' line in FIG. 2. Referring to FIGS. 2 and
2A, the color filter substrate 200 comprises a substrate 210,
a light shielding layer 220, a color filter layer 230, a
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conductive layer 240, a plurality of first spacers 250, and a
plurality of second spacers 260. The substrate 210 has a
displaying area 212 and a dummy area 214. The light
shielding layer 220 is disposed on the substrate 210. The
color filter layer 230 is disposed in the sub-pixel region and
covers the light shielding layer 220, and wherein the color
filter layer 230 disposed in the dummy area 214 owns at least
a first concave 230a. The conductive layer 240 is disposed
on the substrate 210 and covers the color filter layer 230 and
the light shielding layer 220. The first spacers 250 are
disposed on the conductive layer 240 and in the dummy area
214, and wherein each first spacer 250 owns a fixing part 252
and a supporting part 254 which is above the fixing part 252.
This fixing part 252 is disposed inside the first concave
230a, and there exists a through hole 250q in each first
spacer 250. The second spacers 260 are disposed on the
conductive layer 240 and in the displaying area 212.
[0043] In one embodiment of the present invention, the
light shielding layer 220 in the displaying area 212 defines
multiple sub-pixel regions (not shown) for the displaying
area 212, and the color filter layer 230 is disposed on the
sub-pixel regions and covers the light shielding layer 220. In
more detail, the color filter layer 230 may be composed of
multiple color photo-resistive blocks, and alternatively it
may be one color photo-resistive block selected among red,
green and blue color photo-resistive blocks, for example. In
addition, the red, green and blue color photo-resistive blocks
can be arranged in the form of Mosaic type, strip type, four
pixels type, triangle type, and so on. The material of the
conductive layer 240 may be indium tin oxide (ITO) or
indium zinc oxidation (IZO) and it may be formed by using
the sputtering technique, for example.

[0044] Still referring to FIGS. 2 and 2A, in one embodi-
ment of the present invention, the color filter substrate 200
further comprises a seal frame 270 disposed on periphery of
the displaying area 212 of substrate 200. By using the seal
frame 270 together with one drop fill (ODF) process, liquid
crystal can be quickly filled in the displaying area 212. The
material of the seal frame 270 may be UV glue or thermal
cure glue, and by applying ultraviolet irradiation or heating
process such that the color filter substrate 200 and the active
device array substrate (not shown) can be combined
together.

[0045] It’s worthy to note that, the color filter substrate
200 shown in FIGS. 2 and 2A includes a dummy area 214
disposed on the outside of non-displaying area 216, and
electronic devices used for controlling the LCD panel are
disposed on the active device array substrate opposite to this
non-displaying area 216. In particular, a plurality of first
spacers 250 are disposed in the dummy area 214. And the
first spacer 250 owns a through hole 250a and therefore can
produce suction effect for the first spacer. In this way, the
first spacers 250 provide not only the function of supporting
the substrates but functions of sucking and fixing the sub-
strates. Additionally, in one embodiment of the present
invention, the first spacers 250 can be hollow cylinder as
shown in FIG. 2 or hollow rectangular prism in shape (not
shown).

[0046] Also, referring to FIG. 2A, the material of the first
spacers 250 and second spacers 260 may be photo-resistive
material for example and they may be fabricated by the
photolithography technique. Thus, the distribution locations
for first spacers 250 and second spacers 260 on the substrate
210 can be precisely controlled. Besides, the thickness d1 of
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the supporting part 254 of each first spacer 250 is identical
to the thickness d2 of each second spacer 260.

[0047] Particularly, the through holes 250a of the first
spacers 250 are disposed at the central position of each first
spacer 250 and its width w1 is between 6 and 200 pm, and
preferably between 30 and 120 um. By doing so, the first
spacers 250 can provide preferable effect of attaching two
substrates. It’s worthy to note that, as shown in FIG. 2A, the
fixing part 252 of the first spacers 250 are disposed inside the
first concave 230a of the color filter layer 230. Hence, not
only the sucking space of the first spacers 250 can be
increased for enhancing the ability of sucking and fixing the
substrate, but dropping of the first spacers 250 can be
avoided when the panel is subject to the lateral stress.
[0048] FIG. 2B is a cross-sectional view schematically
showing another color filter substrate according to one
preferred embodiment of the present invention. Referring to
FIG. 2B, for the color filter substrate 202 similar compo-
nents are referred as the same numerals, and will not
repeated herein. It’s worthy to note that, a second concave
220a is further comprised in the light shielding 220 below
the first concave 230q, and the fixing part 252 is simulta-
neously disposed in the first concave 230a and the second
concave 220a. Therefore, the first spacers 250 for the color
filter substrate 202 in FIG. 2 have a larger sucking space and
thereby better ability of sucking and fixing substrates. Fur-
thermore, the first spacers 250 is attached on the color filter
layer 230 and light shielding layer 220 simultaneously, and
thus capable of bearing larger lateral stress and avoiding the
dropping of first spacers 250.

[0049] To sum up, on the dummy area 214 of the color
filter substrates are disposed the first spacers 250 having
through holes 250a, and these first spacers 250 are partly
disposed above the color filter layer 230 and/or light shield-
ing layer 220. Accordingly, in manufacturing large-scale
LCD panels the first spacers 250 can be used to provide
functions of supporting substrates, and sucking and fixing
substrates as well. Therefore, the problems of edge-warpage
and misalignment of substrates can be avoided. Also, the
first spacers 250 won’t drop when being subject to the lateral
stress, thereby reducing the possibility of misalignment
problem for substrates.

[0050] FIG. 3 is a cross-sectional view schematically
showing a LCD panel according to one preferred embodi-
ment of the present invention. Referring to FIG. 3, the LCD
panel 300 comprises a active device array substrate 310, a
color filter substrate 320, and a liquid crystal layer 330.
Wherein, the color filter substrate 320 may be the the color
filter substrates 200 or 202 mentioned above for example,
and similar components are referred to the same numerals
and will not repeated herein. And the liquid crystal layer 330
is disposed between the color filter substrate 320 and the
active device array substrate 310.

[0051] The active device array substrate 310 comprises a
plurality of active devices (not shown), scan lines (not
shown) and data lines (not shown). The scan lines and data
lines partition the active device array substrate into a plu-
rality of pixel regions (not shown), and active devices are
disposed in each pixel regions, respectively. The active
devices may be thin film transistors and they are driven by
scan lines and data lines.

[0052] It’s worthy to note that, on the color filter substrate
320 are disposed the first spacers 250 which have through
holes 250a and are provided for sucking and fixing the color
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filter substrate 320 and the active device array substrate 310.
In one embodiment of the present invention, the first spacers
250 may be disposed on the active device array substrate
310, that is, for the case that the LCD panel 300 is composed
of a color filter on array (COA) substrate, a transparent
substrate and a liquid crystal layer combined together. In
more detail, the COA substrate is fabricated by forming the
components, including the color filter layer 230 shown in
FIG. 2A or 2B, light shielding layer 220, the first and the
second spacers 250, 260, on the active device array substrate
310, and another substrate 320 is a transparent substrate
having a common electrode (not shown). In addition,
another liquid crystal layer is disposed in the aforemen-
tioned two substrates (not shown). Therefore, the aforemen-
tioned liquid crystal display of the COA format (not shown)
is able to utilize the first spacers 250 having the through
holes 2504, thereby providing suctioning to secure COA
substrate and the transparent substrate, thus allowing the
borders of the substrate to not having warp or misalignment
behaviors. Meanwhile, all of the corresponding embodi-
ments of the first spacers 250 is similar to the aforemen-
tioned, therefore, no further descriptions are required.
[0053] To sum up, in manufacturing the large-scale dis-
play panels, provided that on the dummy area 214 are
disposed the first spacers 250 having through holes 250q,
these first spacers 250 provided can have the functions of
supporting and further sucking and fixing the substrates.
Accordingly, the warp or misalignment occurring on edges
of the LCD panel 300 can be avoided, thereby raising the
manufacturing yield of LCD panel 300.

[0054] FIGS. 4A to 4F are cross-sectional view schemati-
cally showing the steps of the manufactured method of a
LCD panel according to one preferred embodiment of the
present invention. First, referring to FIG. 4A, a first substrate
410 on which a device layer 412 is already formed is
provided. This first substrate 410 may be a TFT array
substrate for example, and this device layer 412 includes
therein a plurality of scan lines (not shown), a plurality of
data lines (not shown), and a plurality of TFTs (not shown).
These TFTs are driven by the scan lines and data lines.
[0055] Next, referring to FIG. 4B, a second substrate 420
is provided, which may be the color filter substrates 200, 202
shown in FIG. 2A or FIG. 2B, and wherein similar compo-
nents are referred to the same numerals. The second sub-
strate 420 has a displaying area 422 in which a plurality of
second spacers 260 (shown in FIG. 4C) are disposed and a
dummy area 424 in which a plurality of first spacers 250 are
disposed.

[0056] Thereafter, referring to FIGS. 4C and 4D simulta-
neously, a seal frame 430 is formed on the second substrate
420 and it surrounds the displaying area 422. The seal frame
430 may be formed by using the coating method and the
material of it may be UV quill gel and thermal quill gel.
Also, a liquid crystal layer 440 provided is filled in the space
which is formed by the seal frame 430, as shown in FI1G. 4D.
The manufacturing process used to fill the L.C layer 440 can
be one drop fill (ODF) technique. It’s worthy to note that, the
seal frame 430 mentioned above can also be fabricated on
the first substrate 410 and surrounds the device layer 412,
and the LC layer 440 is filled in the space formed by the seal
frame 430 which surrounds the first substrate 410 (not
shown) accordingly.

[0057] After that, referring to FIG. 4E, the first substrate
410 and the second substrate 420 are combined together.
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Here, the first spacers 250 can support the first substrate 410
and second substrate 420 to prevent the seal frame 430 from
deforming and avoiding the misalignment between sub-
strates 410 and 420.

[0058] Particularly, since the above-mentioned steps in
FIGS. 4A to 4F are operated under the vacuum condition, for
further curing the seal frame 430 to combine the first
substrate 410 and the second substrate 420 together, the
LCD panel 400 must be taken out of the vacuum environ-
ment to perform the curing step for the seal frame 430.

[0059] Then, referring to FIG. 4E, the step of curing the
seal frame 430 is performed. In one embodiment, the curing
of the seal frame 430 may be performed by using UV
irradiation method or heating method. It’s worthy to note
that, since the LCD panel 400 is not subject to the vacuum
environment at this time, a suction force that sucks and fixes
substrates 410 and 420 appears around the location where
the first spacers 250 with through holes 250a are. Conse-
quently, for the LCD panel 400 the problem that edge-
warpage of the substrate occurs in the prior art can be solved.
Also, the first spacers 250 can be used for assisting the
supporting of substrates 410 and 420. Thus, before the seal
frame 430 is cured, the insufficient supporting force which
causes misalignment of substrates can be avoided for the
LCD panel 400 of the present invention.

[0060] Later, referring to FIG. 4F, the step of removing the
first spacers 250 and its corresponding part of the first
substrate 410 and second substrate 420 is performed. Since
that after the seal frame 430 is cured, the LCD panel 400 is
provided with sufficient supporting force, the first substrate
410, the second substrate 420 and the first spacers in the
dummy area 424 can be cut off. Accordingly, it can be
known that the manufactured method of a LCD panel
provided by the present invention is to utilize first spacers
250 to solve the problems of edge-warp and misalignment of
substrates, and thereby raising the manufacturing yield of
large-scale LCD panels.

[0061] In summary, the color filter substrate, the LCD
panel and the manufactured method thereof, provided by the
present invention, has the advantages as follows.

[0062] 1. There are provided multiple first spacers which
have through holes on the dummy area of the color filter
substrate. These first spacers can have the functions of
supporting substrates and also of sucking and fixing the two
substrates, in manufacturing large-scale LCD panels.

[0063] 2. The warp on edges of the substrate for LCD
panel of the present invention won’t appear, and the mis-
alignment situation between the color filter substrate and the
active device array substrate can be avoided.

[0064] 3. By utilizing the manufacturing method of a
liquid crystal display panel, the warpage on edges of the
substrate can be avoided and the misalignment problem
between the color filter substrate and the active device array
substrate can be solved. Hence, the manufacturing yield of
large-scale LCD panel can be raised.

[0065] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
structure of the present invention without departing from the
scope or spirit of the invention. In view of the foregoing
descriptions, it is intended that the present invention covers
modifications and variations of this invention if they fall
within the scope of the following claims and their equiva-
lents.
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What is claimed is:

1. A color filter substrate, comprising:

a substrate having a displaying area and a dummy area;

a light shielding layer disposed on the substrate;

a color filter layer disposed on the substrate and covering
the light shielding layer, wherein the color filter layer in
the dummy area having at least a first concave;

a conductive layer disposed on the substrate and covering
the color filter layer and the light shielding layer;

a plurality of first spacers disposed on the conductive
layer and in the dummy area, each first spacer having
a fixing part and a supporting part which is above the
fixing part, a through hole is in each spacer and the
fixing part is disposed in the first concave; and

a plurality of second spacers disposed on the conductive
layer and in the displaying area.

2. The color filter substrate according to claim 1, wherein
the light shielding layer below the first concave further
comprises a second concave therein, and the fixing part is
disposed in the first concave and the second concave at the
same time.

3. The color filter substrate according to claim 1, wherein
the material of the conductive layer includes indium tin
oxide (ITO) or indium zinc oxidation (IZO).

4. The color filter substrate according to claim 1, wherein
the material of the first spacers and the second spacers
includes photo-resistive material.

5. The color filter substrate according to claim 1, further
comprising a seal frame disposed on the periphery of the
displaying area.

6. The color filter substrate according to claim 1, wherein
the through hole is disposed at the central position of each
first spacer.

7. The color filter substrate according to claim 1, wherein
the width of the through hole is between 6 and 200 pm.

8. The color filter substrate according to claim 1, wherein
the width of the supporting part of each first spacer is
identical to the width of each second spacer.

9. The color filter substrate according to claim 1, wherein
the shape of the first spacers includes hollow cylinder or
hollow rectangular prism.

10. A liquid crystal display panel, comprising;

an active device array substrate;

a color filter substrate as described in claim 1; and

a liquid crystal layer disposed between the active device
array substrate and the color filter substrate.

11. The liquid crystal display panel according to claim 10,
wherein the light shielding layer below the first concave
further comprises a second concave therein, and the fixing
part is disposed in the first concave and the second concave
at the same time.

12. The liquid crystal display panel according to claim 10,
wherein the material of the conductive layer includes indium
tin oxide (ITO) or indium zinc oxidation (IZO).

13. The liquid crystal display panel according to claim 10,
wherein the material of the first spacers and the second
spacers includes photo-resistive material.

14. The liquid crystal display panel according to claim 10,
further comprising a seal frame disposed on the periphery of
the displaying area.

15. The liquid crystal display panel according to claim 10,
wherein the through hole is disposed at the central position
of each first spacer.
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16. The liquid crystal display panel according to claim 10,
wherein the width of the through hole is between 6 and 200
pm.

17. The liquid crystal display panel according to claim 10,
wherein the width of the supporting part of each first spacer
is identical to the width of each second spacer.

18. The liquid crystal display panel according to claim 10,
wherein the shape of the first spacers includes hollow
cylinder or hollow rectangular prism.

19. A manufacturing method of a liquid crystal display
panel, comprising the steps of:

providing a first substrate on which a device layer has
been formed;

providing a second substrate as described in claim 1;

forming a seal frame on the second substrate, or forming
the seal frame on the first substrate which surrounds the
displaying area;

filling a liquid crystal layer in a space surrounded by the
seal frame;

combining the first substrate and the second substrate;

curing the seal frame, and simultaneously the first spacers
sucking and fixing the first substrate and the second
substrate; and

removing the first spacers and a corresponding part of the
first substrate and the second substrate.

20. A manufacturing method of a liquid crystal display
panel according to claim 19, wherein the method for curing
the seal frame includes UV irradiation or heating method.

21. A liquid crystal display panel, comprising;

an active device array substrate, having a display region
and a dummy region, wherein the active device array
substrate comprising:

a light shielding layer, disposed on the active device array
substrate;

a color filter substrate, disposed on the active device array
substrate and covering the light shielding layer,
wherein the color filter layer disposed in the dummy
region has at least a first concave;

a plurality of first spacers, disposed on the color filter
layer and in the dummy region, and every first spacer
has a fixing part, and a supporting part disposed on the
fixing part, and a through hole disposed at every first
spacer, and the fixing part disposed inside the first
concave;

a plurality of second spacers, disposed on the color filter
layers and inside the display region;

a transparent substrate, disposed above the active device
array substrate; and

a liquid crystal layer, disposed between the active device
array substrate and the transparent substrate.

22. The liquid crystal display panel according to claim 21,
wherein further comprises a common electrode, disposed on
the transparent substrate.

23. The liquid crystal display panel according to claim 21,
wherein the light shielding layer below the first concave
further comprises a second concave therein, and the fixing
part is disposed in the first concave and the second concave
at the same time.

24. The liquid crystal display panel according to claim 21,
wherein the material of the first spacers and the second
spacers includes photo-resistive material.
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25. The liquid crystal display panel according to claim 21,
further comprising a seal frame disposed on the periphery of
the displaying area.

26. The liquid crystal display panel according to claim 21,
wherein the through hole is disposed at the central position
of each first spacer.

27. The liquid crystal display panel according to claim 21,
wherein the width of the through hole is between 6 and 200

pm.
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28. The liquid crystal display panel according to claim 21,
wherein the width of the supporting part of each first spacer
is identical to the width of each second spacer.

29. The liquid crystal display panel according to claim 21,
wherein the shape of the first spacers includes hollow
cylinder or hollow rectangular prism.
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