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matrices are arranged on positions corresponding to scan-
ning lines and corresponding to channels.
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LCD PANEL AND LCD DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to liquid crystal dis-
play (LCD) technology, and more particularly to an LCD
panel and an LCD device.

[0003] 2. Description of Prior Art

[0004] As shown in FIG. 1, an existing LCD panel
includes a first substrate 10 and a second substrate 20, and
the second substrate 20 comprises a plurality of black
matrices 22 and a second common electrode 23. The black
matrices 101 which correspond to a data line are illustrated
in FIG. 1, and for example, the first substrate 10 is a COA
(Color Filter on Array) substrate, which is a color filter film
produced on an array substrate. The first substrate 10
includes a base substrate 11; a first metal layer 12 disposed
on the base substrate 11 includes a gate, a scan line, and a
first common electrode. A portion of a first insulating layer
13 is disposed on the first metal layer 12 for isolating the first
metal layer 12 and the active layer 14. A portion of an active
layer 14 is disposed on the first insulating layer 13 for
forming a channel. A second metal layer 15 disposed on the
active layer 14 includes a source, a drain electrode, and a
data line 151. A second insulating layer 16 is disposed on the
second metal layer 15 for isolating the second metal layer 15
and a color barrier layer 17. The color barrier layer 17
disposed on the second insulating layer 16 includes a
plurality of color resist films (such as a red color film 171,
a green color film 172, a blue color film 173), and there is
a through-hole 18 formed in the color barrier layer 17. A
portion of a first transparent conductive layer 19 disposed on
the color barrier layer 17 includes pixel electrodes, and the
first transparent conductive layer 19 is connected with the
second metal layer 15 by the through-hole 18.

[0005] In the fabrication process, an overlapping region
between two adjacent color resist films disposed above the
data line 151 is present, and a non-uniform electric field is
caused by an uneven surface of the color barrier layer.
Consequently, liquid crystal molecules on the overlapping
region deflect irregularly due to the overlapping region
which is relatively large and cannot be completely shielded
by the data line alone. To prevent this situation from
occurring, a position corresponding to the overlapping
region is required to be shielded by using the black matrices,
thereby sacrificing a large portion of an aperture ratio.
Furthermore, a coupling capacitance between a scan line and
apixel electrode is generated since the voltage fluctuation of
a scanning line is relatively large. Thus, the electric field
around the overlapping region is influenced and thereby
light leakage occurs. Accordingly, it is necessary to arrange
a black matrix on the position corresponding to the scanning
line. As such, the aperture ratio will be further reduced.
[0006] Therefore, there is a need to provide an LCD panel
and an LCD device in order to solve the existing problem of
the prior art.

SUMMARY OF THE INVENTION

[0007] The objective of the present invention is to provide
an LCD panel and an LCD device to solve the technical
problems in the prior art, in which the black matrices are
used to shield the overlapping regions and results in a
decreased aperture ratio.
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[0008] To solve the foregoing problems, the present inven-
tion fabricates an LCD panel, which comprises:

[0009] a first substrate; and

[0010] a second substrate, disposed opposite to the first
substrate, including a plurality of black matrices;

[0011] wherein the first substrate comprises:

[0012] a base substrate;

[0013] a first metal layer disposed on the base substrate,
including a gate, a scan line, and a first common
electrode;

[0014] a first insulating layer, of which a portion is

disposed on the first metal layer for isolating the first
metal layer and an active layer;

[0015] the active layer, of which a portion is disposed
on the first insulating layer for forming channel,

[0016] a second metal layer disposed on the active
layer, including a source, a drain, and a data line;

[0017] asecond insulating layer disposed on the second
metal layer, for isolating the second metal layer and a
color barrier layer;

[0018] the color barrier layer disposed on the second
insulating layer, including a plurality of color resist
films, wherein a through-hole is formed in the color
barrier layer;

[0019] a first transparent conductive layer, of which a
portion is disposed on the color barrier layer, the first
transparent conductive layer being connected with the
second metal layer by the through-hole;

[0020] a planarization layer disposed on the first trans-
parent conductive layer; and

[0021] a second transparent conductive layer disposed
on the planarization layer, and electrically connected to
the first transparent conductive layer;

[0022] wherein the second transparent conductive layer
includes a first conductive portion and a second con-
ductive portion, the first conductive portion corre-
sponds to a position of the scanning line, and a voltage
of the first conductive portion is equal to a preset
voltage, the black matrices are arranged only on posi-
tions corresponding to the channel, an overlapping
region is generated between two adjacent color resist
films, and the position of the scanning line corresponds
to a position of the overlapping region.

[0023] Inthe LCD panel of the present invention, the LCD
panel has a display area, and the first conductive portion is
electrically connected to the first common electrode by a
through-hole disposed outside of the display area.

[0024] In the LCD panel of the present invention, the
position of the data line also corresponds to the position of
the overlapping region.

[0025] To solve the foregoing problems, the present inven-
tion fabricates an LCD panel, which comprises:

[0026] a first substrate; and

[0027] a second substrate, disposed opposite to the first
substrate, including a plurality of black matrices;

[0028] wherein the first substrate comprises:

[0029] a base substrate;

[0030] a first metal layer disposed on the base substrate,
including a gate, a scan line, and a first common
electrode;

[0031] a first insulating layer, of which a portion is

disposed on the first metal layer for isolating the first
metal layer and an active layer;
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[0032] the active layer, of which a portion is disposed
on the first insulating layer for forming channel,

[0033] a second metal layer disposed on the active
layer, including a source, a drain, and a data line;

[0034] asecond insulating layer disposed on the second
metal layer, for isolating the second metal layer and a
color barrier layer;

[0035] the color barrier layer disposed on the second
insulating layer, including a plurality of color resist
films, wherein a through-hole is formed in the color
barrier layer;

[0036] a first transparent conductive layer, of which a
portion is disposed on the color barrier layer, the first
transparent conductive layer being connected with the
second metal layer by the through-hole;

[0037] a planarization layer disposed on the first trans-
parent conductive layer; and

[0038] a second transparent conductive layer disposed
on the planarization layer, and electrically connected to
the first transparent conductive layer;

[0039] wherein black matrices are arranged on the posi-
tions corresponding to the scanning line and the chan-
nel.

[0040] In the LCD panel of the present invention, the
second transparent conductive layer includes a first conduc-
tive portion and a second conductive portion, the first
conductive portion corresponds to a position of the scanning
line, and a voltage of the first conductive portion is equal to
a preset voltage.

[0041] In the LCD panel of the present invention, the
black matrices are arranged only on the positions corre-
sponding to the channel.

[0042] Inthe LCD panel of the present invention, the LCD
panel has a display area, and the first conductive portion is
electrically connected to the first common electrode by
passing through a through-hole disposed outside of the
display area.

[0043] In the LCD panel of the present invention, an
overlapping region is generated between two adjacent color
resist films, and the position of the scanning line corresponds
to the position of the overlapping region.

[0044] In the LCD panel of the present invention, an
overlapping region is generated between two adjacent color
resist films, and the position of the data line also corresponds
to the position of the overlapping region.

[0045] Another objective of the present invention is to
provide an LCD device which comprises:

[0046] a backlight module; and

[0047] an LCD panel comprising:

[0048] a first substrate; and

[0049] a second substrate, disposed opposite to the first
substrate, including a plurality of black matrices;

[0050] wherein the first substrate comprises:
[0051] a base substrate;
[0052] a first metal layer disposed on the base substrate,

including a gate, a scan line, and a common electrode;

[0053] a first insulating layer, of which a portion is
disposed on the first metal layer for isolating the first
metal layer and an active layer;

[0054] the active layer, of which a portion is disposed
on the first insulating layer for forming channel,

[0055] a second metal layer disposed on the active
layer, including a source, a drain electrode, and a data
line;
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[0056] asecond insulating layer disposed on the second
metal layer, for isolating the second metal layer and a
color barrier layer;

[0057] the color barrier layer disposed on the second
insulating layer, including a plurality of color resist
film, wherein a through-hole is formed in the color
barrier layer;

[0058] a first transparent conductive layer, of which a
portion is disposed on the color barrier layer, the first
transparent conductive layer being connected with the
second metal layer by passing through the through-
hole;

[0059] a planarization layer disposed on the first trans-
parent conductive layer; and

[0060] a second transparent conductive layer disposed
on the planarization layer, and electrically connected to
the first transparent conductive layer;

[0061] wherein black matrices are arranged on the posi-
tions corresponding to the scanning line and the channel.
[0062] In the LCD device of the present invention, the
second transparent conductive layer includes a first conduc-
tive portion and a second conductive portion, the first
conductive portion corresponds to the position of the scan-
ning line, and a voltage of the first conductive portion is
equal to a preset voltage.

[0063] In the LCD device of the present invention, the
black matrices are arranged only on the positions corre-
sponding to the channel.

[0064] In the LCD device of the present invention, the
LCD panel has a display area, and the first conductive
portion is electrically connected to the first common elec-
trode by passing through a through-hole disposed outside of
the display area.

[0065] In the LCD device of the present invention, an
overlapping region is generated between two adjacent color
resist films, and the position of the scanning line corresponds
to the position of the overlapping region.

[0066] In the LCD device of the present invention, an
overlapping region is generated between two adjacent color
resist films, and the position of the data line also corresponds
to the position of the overlapping region.

[0067] The LCD panel and the LCD device of the present
invention omit the black matrices arranged on the position
corresponding to the data line by means of first disposing a
planarization layer on a transparent conductive layer, dis-
posed on the side of a conventional COA substrate, then
disposing a transparent conductive layer on the planarization
layer, allowing the two transparent conductive layers to be
connected, and allowing the uppermost transparent conduc-
tive layer to cover most of the overlapping region. There-
fore, the LCD panel and the LCD device of the present
invention merely use the data lines to shield the overlapping
region and increase the aperture ratio more than the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0068] FIG. 1 is a schematic view of an LCD panel of the
prior art.
[0069] FIG. 2 is a schematic view of an LCD panel

according to a first embodiment of the present invention.
[0070] FIG. 3 is a schematic view of an LCD panel
according to a second embodiment of the present invention.
[0071] FIG. 4 is a top view of a black matrix of the prior
art.
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[0072] FIG.5isa top view of a black matrix of the present
invention.
DETAILED DESCRIPTION OF THE
INVENTION
[0073] The preferred embodiments of the present inven-

tion will be detailed in the following in combination with the
accompanying drawings. Spatially relative terms herein
mentioned, such as “above”, “beneath”, “front”, “back”,
“left”, “right”, “inner”, “outer”, “lateral”, and the like may
be used to describe one element’s relationship to another
element(s) as illustrated in the figures. Furthermore, the
articles “a” and “an” as used in this specification and the
appended claims should generally be construed to mean
“one or multiple”, unless specified or clear from context to
be directed to be a singular form. The drawings are drawn
schematically and the same reference numbers are used to
indicate the same or similar components throughout the
drawings.

[0074] Refer to FIG. 2, which is a schematic view of an
LCD panel according to a first embodiment of the present
invention.

[0075] The LCD panel of the present invention comprises:
a first substrate 10, a second substrate 20, a liquid crystal
layer 10 located between the first substrate and the second
substrate 20; the second substrate 20 includes a base sub-
strate 21, a plurality of black matrices 32, and a second
common electrode 23. The second common electrode 23 is
disposed on the black matrices 32. The first substrate 10, e.g.
COA substrate, comprises: a base substrate 11, a first metal
layer 12, a first insulating layer 13, an active layer 14, a
second metal layer 15, a second insulating layer 16, a color
barrier layer 17, a first transparent conductive layer 19, a
planarization layer 30, and a second transparent conductive
layer 31.

[0076] The first metal layer 12 disposed on the base
substrate 11 includes a gate electrode, a scanning line, and
a first common electrode. A portion of the first insulating
layer 13 is disposed on the first metal layer 12 for isolating
the first metal layer 12 and the active layer 14. A portion of
the active layer 14 is disposed on the first insulating layer 13
for forming channel. The second metal layer 15 disposed on
the active layer 14 includes a source, a drain electrode, and
the data line 151. The second insulating layer 16 is disposed
on the second metal layer 15 for isolating the second metal
layer 15 and the color barrier layer 17. The color barrier
layer 17 disposed on the second insulating layer 16 includes
a plurality of color resist films (such as a red color film 171,
a green color film 172, a blue color film 173), and there is
a through-hole 18 formed in the color barrier layer 17. A
portion of the first transparent conductive layer 19 is dis-
posed on the color barrier layer 17, and the first transparent
conductive layer 19 is connected with the second metal layer
15 by passing through the through-hole 18. The second
transparent conductive layer 31 is disposed on the planariza-
tion layer 30, and it is electrically connected with the first
transparent conductive layer 19. The second transparent
conductive layer 31 covers most of the overlapping region,
and only a small portion of the overlapping region is left so
that light can be shielded by the data line 151. No additional
black matrices are arranged on the overlapping region above
the data line, and therefore the problem of a non-uniform
electric field generated around the overlapping region is
eliminated.
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[0077] Thus, black matrices 32 are arranged on positions
respectively corresponding to the scanning line and the
channel. In the prior art, the black matrices are arranged on
positions respectively corresponding to the data line, the
scanning line, and the channel. The present invention
removes the black matrices arranged on the positions cor-
responding to the data line, so the black matrices according
to the present invention are arranged on the positions
corresponding to the scanning line and the channel.

[0078] In the prior art, because the overlapping region
between two adjacent color resist films is generated, the
electric field around the overlapping region is non-uniform.
As a result, liquid crystal molecules deflect irregularly and
thereby light leakage occurs. Due to the overlapping region
being relatively large and cannot be completely shielded by
the data line alone, it is necessary to dispose black matrices
on a position corresponding to the data line on the second
substrate. The present invention provides a planarization
layer disposed on the color barrier layer, to planarize the
surface of the color barrier layer, and then make the pla-
narization layer be overlain a transparent conductive layer.
The transparent conductive layer that is an uppermost layer
may cover most of the overlapping region and only leave a
small portion of the overlapping region, on which the light
can be shielded by the data line. It is not necessary that extra
black matrices be arranged on the overlapping region above
the data line, and therefore the problem of a non-uniform
electric field being produced by the overlapping of color
resist films is eliminated. By omitting the black matrices
arranged on the position corresponding to the data line, the
black matrices according to the present invention are
arranged on the positions respectively corresponding to the
scanning line and the channel, in conjunction with FIG. 1;
that is, a black matrix 101 omitted as shown in FIG. 1. Due
to some of the black matrices being omitted, the aperture
ratio is increased.

[0079] Preferably, a position of an overlapping region
generated between two adjacent color resist films, for
example, an overlapping region formed between the red
color film 171 and the green color film 172, corresponds to
the position of the scanning line 121. Due to a non-uniform
electric field being generated by the overlapping region, a
light shielding arrangement is required around the overlap-
ping region. Since the scanning line itself possess the
functionality of light shielding, a design which avoid arrang-
ing the scanning line on a position outside the overlapping
region would reduce aperture ratio of the panel. Therefore,
such a design can improve the aperture ratio of the panel. Of
course, the aperture ratio of the panel can further improve if
the position of the data line also corresponds to the position
of the overlapping region.

[0080] Refer to FIG. 3, which is a schematic view of an
LCD panel according to a second embodiment of the present
invention.

[0081] In conjunction with FIG. 3, the difference between
the embodiment and the preceding embodiment is that:
[0082] The second transparent conductive layer 41
includes a first conductive portion 411 and the second
conductive portion 412, wherein the first conductive portion
411 corresponds to the position of the scanning line 121 and
a voltage of the first conductive portion 411 is equal to a
preset voltage. The first conductive portion 411 and the
second conductive portion 412 are separated, and the preset
voltage is, for example, the voltage of the first common
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electrode. Since the voltage of the first common electrode is
equal to the voltage of the second common electrode, it can
avoid voltage fluctuations on the scanning line 121 influ-
encing a voltage difference between the upper and lower
substrates by means of rendering the voltage of the first
conductive portion 411 equal to the voltage of the first
common electrode. Accordingly, the black matrices
arranged on the position corresponding to the data line are
omitted, and the aperture ratio is further increased.

[0083] Preferably, the LCD panel has a display area, and
the first conductive portion 411 is electrically connected to
the first common electrode by passing through a through
hole which is disposed outside of the display area. This can
avoid causing interference to circuits within the display area
of panel by disposing the connection point of the first
conductive portion 411 and the first common electrode
outside the display area. As such, the performance of liquid
crystal display can be improved.

[0084] Preferably, the black matrices 42 are arranged only
on the position corresponding to the channel, namely, the
position of the black matrices 42 corresponds to the position
of the channel. FIG. 4 shows a top view of a black matrix of
the prior art, in which the black matrices 22 in the horizontal
direction correspond to the position of the scanning line and
the black matrices 22 in the vertical direction corresponds to
the position of the data line. After the improvement of the
present invention, a top view of a black matrix of the present
invention is as shown in FIG. 5, and the black matrices 42
of the present invention merely correspond to the channel.
Consequently, the aperture ratio is further increased.
[0085] The present invention also provides an LCD
device, which includes a backlight module and an LCD
panel. In conjunction with FIG. 2, the LCD panel comprises:
[0086] a first substrate 10; and

[0087] a second substrate 20, disposed opposite to the first
substrate 10, including a plurality of black matrices 32;

[0088] wherein the first substrate 10 includes:
[0089] a base substrate 11;
[0090] a first metal layer 12 disposed on the base substrate

11, including a gate, a first scan line, and a common
electrode;

[0091] a first insulating layer 13, of which a portion is
disposed on the first metal layer 12 for isolating the first
metal layer 12 and the active layer 14;

[0092] an active layer 14, of which a portion is disposed
on the first insulating layer 13 for forming channel;

[0093] a second metal layer 15 disposed on the active
layer 14, including a source, a drain electrode, and a data line
151;

[0094] asecond insulating layer 16 disposed on the second
metal layer 15, for isolating the second metal layer 15 and
a color barrier layer 17,

[0095] the color barrier layer 17 disposed on the second
insulating layer 16, including a plurality of color resist film,
wherein a through-hole 18 is formed in the color barrier
layer;

[0096] a first transparent conductive layer 19, of which a
portion is disposed on the color barrier layer 17, the first
transparent conductive layer 19 being connected with the
second metal layer 15 by passing through the through-hole
18;

[0097] a planarization layer 30 disposed on the first trans-
parent conductive layer 19; and
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[0098] a second transparent conductive layer 31 disposed
on the planarization layer 30, and electrically connected to
the first transparent conductive layer 19;
[0099] wherein the black matrices 32 are arranged on the
positions corresponding to the scanning line and the chan-
nel.
[0100] Preferably, in conjunction with FIG. 3, the second
transparent conductive layer 41 includes the first conductive
portion 411 and the second conductive portion 412. The first
conductive portion 411 corresponds to the position of the
scanning line 121, and a voltage of the first conductive
portion 411 is equal to a preset voltage.
[0101] Preferably, in conjunction with FIG. 3, the black
matrices 42 are arranged only on the position corresponding
to the channel.
[0102] Preferably, in conjunction with FIG. 3, the LCD
panel has a display area, and the first conductive portion 411
is electrically connected to the first common electrode by
passing through a through-hole disposed outside of the
display area.
[0103] Preferably, an overlapping region is generated
between two adjacent color resist films, and the position of
the scanning line 121 corresponds to the position of the
overlapping region. The LCD device of the present inven-
tion may comprise any of the LCD panels described above.
[0104] The LCD panel and the LCD device of the present
invention omit the black matrices arranged on the position
corresponding to the data line and augment the aperture ratio
by means of first disposing a planarization layer on a
transparent conductive layer, disposed on the side of a
conventional COA substrate, then disposing a transparent
conductive layer on the planarization layer, allowing the two
transparent conductive layers to be connected, and allowing
the uppermost transparent conductive layer to cover most of
the overlapping region.
[0105] In summary, while the present invention has been
described preferred embodiments, it is understood that the
above-described preferred embodiments are not intended to
limit the present invention. One of ordinary skill in the art,
without departure from the spirit and scope of the invention,
can make various kinds of modifications and variations, and
the scope of the present invention is to be defined by the
claims.

What is claimed is:

1. An LCD panel comprising:

a first substrate; and

a second substrate, disposed opposite to the first substrate,

including a plurality of black matrices;

wherein the first substrate comprises:

a base substrate;

a first metal layer disposed on the base substrate,
including a gate, a scan line, and a first common
electrode;

a first insulating layer, of which a portion is disposed on
the first metal layer for isolating the first metal layer
and an active layer;

the active layer, of which a portion is disposed on the
first insulating layer for forming channel;

a second metal layer disposed on the active layer,
including a source, a drain, and a data line;

a second insulating layer disposed on the second metal
layer, for isolating the second metal layer and a color
barrier layer;
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the color barrier layer disposed on the second insulating
layer, including a plurality of color resist films,
wherein a through-hole is formed in the color barrier
layer;

a first transparent conductive layer, of which a portion
1s disposed on the color barrier layer, the first trans-
parent conductive layer being connected with the
second metal layer by the through-hole;

a planarization layer disposed on the first transparent
conductive layer; and

a second transparent conductive layer disposed on the
planarization layer, and electrically connected to the
first transparent conductive layer;

wherein the second transparent conductive layer
includes a first conductive portion and a second
conductive portion, the first conductive portion cor-
responds to a position of the scanning line, and a
voltage of the first conductive portion is equal to a
preset voltage, the black matrices are arranged only
on positions corresponding to the channel, an over-
lapping region is generated between two adjacent
color resist films, and the position of the scanning
line corresponds to a position of the overlapping
region.

2. The LCD panel according to claim 1, wherein the LCD
panel has a display area, and the first conductive portion is
electrically connected to the first common electrode by a
through-hole disposed outside of the display area.

3. The LCD panel according to claim 1, wherein the
position of the data line also corresponds to the position of
the overlapping region.

4. An LCD parel comprising;

a first substrate; and

a second substrate, disposed opposite to the first substrate,

including a plurality of black matrices;

wherein the first substrate comprises:

a base substrate;

a first metal layer disposed on the base substrate,
including a gate, a scan line, and a first common
electrode;

a first insulating layer, of which a portion is disposed on
the first metal layer for isolating the first metal layer
and an active layer;

the active layer, of which a portion is disposed on the
first insulating layer for forming channel,

a second metal layer disposed on the active layer,
including a source, a drain and a data line;

a second insulating layer disposed on the second metal
layer, for isolating the second metal layer and a color
barrier layer;

the color barrier layer disposed on the second insulating
layer, including a plurality of color resist films,
wherein a through-hole is formed in the color barrier
layer;

a first transparent conductive layer, of which a portion
is disposed on the color barrier layer, the first trans-
parent conductive layer being connected with the
second metal layer by the through-hole;

a planarization layer disposed on the first transparent
conductive layer; and

a second transparent conductive layer disposed on the
planarization layer, and electrically connected to the
first transparent conductive layer;
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wherein black matrices are arranged on the positions
corresponding to the scanning lines and the channel.

5. The LCD panel according to claim 4, wherein the
second transparent conductive layer includes a first conduc-
tive portion and a second conductive portion, the first
conductive portion corresponds to a position of the scanning
line, and a voltage of the first conductive portion is equal to
a preset voltage.

6. The LCD panel according to claim 5, wherein the black
matrices are arranged only on the positions corresponding to
the channel.

7. The LCD panel according to claim 5, wherein the LCD
panel has a display area, and the first conductive portion is
electrically connected to the first common electrode by a
through-hole disposed outside of the display area.

8. The LCD panel according to claim 4, wherein an
overlapping region is generated between two adjacent color
resist films and the position of the scanning line corresponds
to a position of the overlapping region.

9. The LCD panel according to claim 4, wherein an
overlapping region is generated between two adjacent color
resist films and the position of the data line also corresponds
to the position of the overlapping region.

10. An LCD device comprising:

a backlight module; and

an LCD panel comprises:

a first substrate; and

a second substrate, disposed opposite to the first sub-
strate, including a plurality of black matrices;

wherein the first substrate comprises:

a base substrate;

a first metal layer disposed on the base substrate,
including a gate, a scan line and a first common
electrode;

a first insulating layer, of which a portion is disposed
on the first metal layer for isolating the first metal
layer and an active layer;

the active layer, of which a portion is disposed on the
first insulating layer for forming channel;

a second metal layer disposed on the active layer,
including a source, a drain and a data line;

a second insulating layer disposed on the second
metal layer, for isolating the second metal layer
and a color barrier layer;

the color barrier layer disposed on the second insu-
lating layer, including a plurality of color resist
films, wherein a through-hole is formed in the
color barrier layer;

a first transparent conductive layer, of which a por-
tion is disposed on the color barrier layer, the first
transparent conductive layer being connected with
the second metal layer by passing through the
through-hole;

a planarization layer disposed on the first transparent
conductive layer; and

a second transparent conductive layer disposed on the
planarization layer, and electrically connected to the
first transparent conductive layer;

wherein black matrices are arranged on the positions
corresponding to the scanning lines and the channel.

11. The LCD device according to claim 10, wherein the
second transparent conductive layer includes the first con-
ductive portion and the second conductive portion, the first
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conductive portion corresponds to the position of the scan-
ning line, and a voltage of the first conductive portion is
equal to a preset voltage.

12. The LCD device according to claim 11, wherein the
black matrices are arranged only on the positions corre-
sponding to the channel.

13. The LCD device according to claim 11, wherein the
LCD panel has a display area, and the first conductive
portion is electrically connected to the first common elec-
trode by a through-hole disposed outside of the display area.

14. The LCD device according to claim 10, wherein an
overlapping region is generated between two adjacent color
resist films and the position of the scanning line corresponds
to a position of the overlapping region.

15. The LCD device according to claim 10, wherein an
overlapping region is generated between two adjacent color
resist films and the position of the data line also corresponds
to a position of the overlapping region.
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