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COLOR FILTER SUBSTRATE, LIQUID
CRYSTAL PANEL, AND REPAIR METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation Application of
U.S. patent application Ser. No. 14/448,019, filed on Jul. 31,
2014, which claims priority to and the benefit of Japanese
Patent Application No. 2013-163922, filed on Aug. 7, 2013,
the entire contents of which all are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

[0002] Field of the Invention

[0003] The present invention relates to a color filter sub-
strate, a liquid crystal panel, and a repair method, in which
a process utilizing laser light is performed.

[0004] Description of the Background Art

[0005] Recently, an FPD (Flat Panel Display) such as a
liquid crystal panel has been utilized in many fields includ-
ing a television set, a car navigation system, and a computer,
because it is lightweight, thin in size, and has low power
consumption. The panel of the FPD has been demanded to
be large and to have no defective pixels year after year.
Therefore, a repair technique for a defective part is inevi-
table for enhancing productivity in a manufacturing plant.
[0006] A liquid crystal panel includes a pair of opposing
substrates. A distance between the pair of substrates of the
liquid crystal panel is kept constant by a spacer. Liquid
crystal is filled between the pair of substrates. One of the pair
of substrates is an active matrix substrate (hereinafter also
referred to as TFT (Thin Film Transistor) substrate) on
which a thin-film transistor is formed. The other one (coun-
ter substrate) of the pair of substrates is a color filter
substrate (hereinafter also referred to as CF).

[0007] A conductive film is formed on the TFT substrate
and the CF. The drive of the liquid crystal is controlled by
charges accumulated between the conductive film on the
TFT substrate and the conductive film on the CF. The control
of driving the liquid crystal on the portion where the
transistor is formed and on a wiring portion on the TFT
substrate is more difficult than the control of driving the
liquid crystal on a display portion. In view of this, a
shielding region (hereinafter also referred to as BM (Black
Matrix)) is formed on the CF to suppress light transmission.
With this structure, a clear image can be displayed.

[0008] The TFT substrate includes a plurality of indepen-
dent pixels. When a pattern failure occurs, or an impurity
(foreign matter) enters between the TFT substrate and the
CF, on one pixel during a manufacturing process of the TFT,
this pixel becomes a defective pixel as a bright spot brighter
than the peripheral pixels. The defective pixel causes dete-
rioration in quality of the liquid crystal panel. In the descrip-
tion below, the defective pixel as the bright spot is also
referred to as a bright spot pixel.

[0009] A demand for a high-quality liquid crystal panel
with no bright spot pixel has been more and more increasing
in the market. Even if a liquid crystal panel has only one
bright spot pixel out of several tens of thousands of pixels
forming this liquid crystal panel, this liquid crystal panel is
determined to be defective in some cases.

[0010] In order to solve the occurrence of the defect, a
repair method (technique) is significant. The repair method
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includes a relatively easy method of repairing only one
defective pixel out of several tens of thousands of pixels.
According to this repair method, a yield and quality of the
liquid crystal panel can be enhanced.

[0011] As the repair method of repairing the defective
pixel that is a bright spot pixel brighter than peripheral
pixels, a method of making the bright spot pixel into a black
spot so as to make this bright spot pixel less noticeable than
the peripheral pixels has been known. There has been
proposed a method in which a gate terminal and a drain
terminal of a target pixel are electrically connected by
irradiation of laser light, and a constant voltage is applied to
make the target pixel always display black, as a repair
technique of making the bright spot pixel into a black spot.

[0012] This method is effective when a defective pattern is
generated on the TFT substrate. However, this method
cannot be used for a defect in which foreign matters are
present between the TFT substrate and the CF. This method
also entails a risk of reappearance of the bright spot pixel
later due to disconnection between the portion irradiated
with the laser light and the gate, when a connection between
this portion and the gate is weak.

[0013] In addition to the method of making a bright spot
pixel into a black spot with an electric control, there is a
method of making a bright spot pixel into a black spot by
blackening the bright spot pixel itself. For example, Japa-
nese Patent Application Laid-Open No. 07-333588 (1995)
describes a technique (hereinafter also referred to as a
related technique A) of forming a light-shielding layer on a
portion corresponding to a bright spot pixel (bright spot
defect) on an outer surface of a glass substrate. This related
technique A can make the bright spot pixel invisible from a
front of the liquid crystal panel.

[0014] Japanese Translation of PCT International Appli-
cation Publication No. 2010-530991 describes a technique
(hereinafter also referred to as a related technique B) of
blackening a part of a color material layer (color filter
substrate), included in a CF, by irradiation of laser light to
a portion (region) corresponding to a bright spot pixel. This
related technique B can make the bright spot pixel unno-
ticeable.

[0015] However, the related technique B has a problem
described below. Specifically, in the related technique B,
high-output laser light for blackening the color material
layer is focused on the color material layer, and with this
state, this laser light is emitted to the color material layer.
Therefore, the color material layer might be damaged. When
the color material layer is damaged, a pigment component
forming the color material layer flows into a liquid crystal
layer, and the flown pigment component might cause a
failure in an orientation film. When a failure occurs on the
orientation film, quality of an image displayed on the liquid
crystal panel is deteriorated.

[0016] Specifically, the related technique B has a problem
in which a failure caused by damage of the color material
layer is likely to occur, because high-output laser light for
blackening the color material layer is focused on the color
material layer, and with this state, this laser light is emitted
to the color material layer. In order to prevent the occurrence
of a failure caused by damage of the color material layer, the
damage of the color material layer has to be prevented. The
related technique A does not describe a technique of solving
the problem of the related technique B.
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SUMMARY OF THE INVENTION

[0017] The present invention aims to provide a color filter
substrate that can prevent damage of a color material layer
due to an irradiation of laser light.

[0018] According to one aspect of the present invention, a
color filter substrate is used in a liquid crystal panel dis-
playing an image, and the color filter substrate transmits
light to generate colors of the image. The color filter
substrate includes a color material layer that transmits light
to generate colors of the image, and a change layer that is
formed on a surface of the color material layer on which the
light is incident or on a surface of the color material layer
from which the light is emitted, that has translucency, and
that has a characteristic in which a portion irradiated with
laser light changes into black.

[0019] According to the present invention, the color filter
substrate includes the color material layer that transmits
light to generate colors of the image, and the change layer
that has the characteristic in which the portion irradiated
with the laser light changes into black. In other words, the
color filter substrate includes the change layer in addition to
the color material layer.

[0020] According to this configuration, if the liquid crystal
panel has a defective pixel as a bright spot, and this defective
pixel is to be repaired, it is only necessary that the laser light
is focused on the portion corresponding to the defective
pixel in order to irradiate this corresponding portion with the
laser light. Specifically, it is unnecessary to focus a high-
output laser light for blackening a color material layer on the
color material layer in order to irradiate the color material
layer with the laser light, unlike the conventional case.
Accordingly, damage of the color material layer caused by
the irradiation of the laser light can be prevented.

[0021] These and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a plan view illustrating a part of a liquid
crystal panel according to a first preferred embodiment;
[0023] FIG. 2 is a sectional view illustrating a part of the
liquid crystal panel according to the first preferred embodi-
ment;

[0024] FIG. 3 is a view for describing a pixel repair
process according to the first preferred embodiment;
[0025] FIG. 4 is a sectional view illustrating a part of a
liquid crystal panel according to a second preferred embodi-
ment; and

[0026] FIG. 5 is a view for describing a pixel repair
process according to the second preferred embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] Preferable embodiments of the present invention
will be described below with reference to the drawings. In
the description below, the same components are identified by
the same numerals. The name and function of these com-
ponents are the same. Accordingly, the detailed description
of these components may be skipped in some cases.

[0028] A size, material, shape, and relative arrangement of
each component illustrated in the embodiments are changed,
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according to need, depending upon a configuration of an
apparatus to which the present invention is applied, and
various conditions. The present invention is not limited to
these embodiments. A size of each component in each figure
may be different from the actual size.

First Preferred Embodiment

[0029] FIG. 1 is a plan view illustrating a part of a liquid
crystal panel 100 according to a first preferred embodiment
of the present invention. The liquid crystal panel 100 is an
active matrix liquid crystal panel, for example. The liquid
crystal panel 100 includes a plurality of pixels 5§ arranged in
a matrix. The liquid crystal panel 100 displays an image by
utilizing the plurality of pixels 5. Specifically, FIG. 1 is a
plan view illustrating one of the plurality of pixels 5
included in the liquid crystal panel 100.

[0030] In FIG. 1, X, Y, and Z directions are mutually
orthogonal. X, Y, and Z directions in the drawings described
below are also mutually orthogonal. In the description
below, a direction including the X direction and a direction
(-X direction) opposite to the X direction is referred to as an
X-axis direction. In the description below, a direction
including the Y direction and a direction (-Y direction)
opposite to the Y direction is referred to as a Y-axis direction.
In the description below, a direction including the 7 direc-
tion and a direction (-Z direction) opposite to the Z direction
is referred to as a Z-axis direction.

[0031] FIG. 2 is a sectional view illustrating a part of the
liquid crystal panel 100 according to the first preferred
embodiment of the present invention. Specifically, FIG. 2 is
a sectional view illustrating a part of the liquid crystal panel
100 taken along a line A1-A2 in FIG. 1. The liquid crystal
panel 100 includes a light source L (not illustrated). The
light source L emits light. In FIG. 2, the light source L is
provided below a later-described color filter substrate 10.
The light source L emits light in the Z direction from below
the later-described color filter substrate 10.

[0032] Referring to FIG. 1, a black matrix B1 is formed on
two opposing sides of the pixel 5. The pixel 5 includes
sub-pixels 5R, 5G, and 5B. The sub-pixel 5R is a pixel
emitting red light according to need. The sub-pixel 5G is a
pixel emitting green light according to need. The sub-pixel
5B is a pixel emitting blue light according to need. In the
description below, the sub-pixels 3R, 5G, and 5B are also
collectively referred to as a sub-pixel.

[0033] Referring to FIG. 2, the liquid crystal panel 100
includes the color filter substrate 10, a liquid crystal layer 20,
and a TFT substrate 30. Specifically, the color filter substrate
10 is used for the liquid crystal panel 100. The color filter
substrate 10 is a substrate that transmits light. The color filter
substrate 10 transmits light to generate colors of an image,
the detail of which will be described later.

[0034] The color filter substrate 10 includes a glass sub-
strate 11, a change layer 12, a color material layer 13, an
upper layer 14, and an orientation film 15.

[0035] The color material layer 13 is a layer transmitting
light. The color material layer 13 transmits light from the
above light source L to generate colors of an image. The
color material layer 13 includes surfaces 13a and 135. The
surface 13a is a surface on which the light from the light
source L is incident. The surface 13 is a surface from which
the light from the light source L is emitted.

[0036] The color material layer 13 includes color materials
13R, 13G, and 13B formed for each pixel 5. The color
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material 13R is a red material that changes light passing
through the color material 13R into red light. The color
material 13G is a green material that changes light passing
through the color material 13G into green light. The color
material 13B is a blue material that changes light passing
through the color material 13B into blue light.

[0037] The change layer 12 is a transparent layer that
transmits light in an initial state. Specifically, the change
layer 12 has translucency. The change layer 12 is a layer
(film) having a characteristic in which a portion irradiated
with laser light changes into black. In other words, the
change layer 12 is a blackened layer. The portion of the
change layer 12 changed into black does not transmit light.
[0038] The change layer 12 is an organic film layer made
of an organic film. In this case, the change layer 12 is made
of acrylic resin or polyimide resin. According to this struc-
ture, the change layer 12 is easy to be effectively blackened
due to the irradiation of laser light.

[0039] The change layer 12 may be a layer other than the
organic film layer. For example, the change layer 12 may be
a conductive film layer (transparent electrode) including a
conductive film. When the change layer 12 is a conductive
film layer, the change layer 12 is made of indium tin oxide
(ITO), indium zinc oxide (IZO (registered trademark)), or
the like.

[0040] In the present preferred embodiment, the change
layer 12 is formed between the glass substrate 11 and the
color material layer 13. Specifically, the change layer 12 is
formed on the surface 13a of the color material layer 13.
[0041] The upper layer 14 is formed on the color material
layer 13. The upper layer 14 is an organic layer made of an
organic film. The upper layer 14 is not limited to the organic
layer, but may be a layer including an organic film and a
transparent electrode. Since the upper layer 14 serving as an
organic film is formed on the color material layer 13, a flow
of a contaminated substance such as a pigment from the
color material layer 13 into the liquid crystal layer 20 is
prevented. The orientation film 15 is formed on the upper
layer 14.

[0042] The TFT substrate 30 is a substrate that transmits
light. A thin film transistor (not illustrated) is formed on the
TFT substrate 30. The liquid crystal panel 100 drives the
liquid crystal layer 20 for each sub-pixel by the thin film
transistor.

[0043] Specifically, the TFT substrate 30 includes an ori-
entation film 31, a transparent conductive film 32, and a
glass substrate 33. The transparent conductive film 32 is
formed on the orientation film 31. The transparent conduc-
tive film 32 is a film having an electrode formed thereon.
The glass substrate 33 is formed on the transparent conduc-
tive film 32.

[0044] The liquid crystal layer 20 is a layer that changes
light transmittance by utilizing a change in an alignment of
a liquid crystal molecule with an application of an electric
field to the liquid crystal layer 20 for each sub-pixel. The
liquid crystal layer 20 is formed between the color filter
substrate 10 and the TFT substrate 30. Specifically, the
liquid crystal layer 20 is formed between the orientation film
15 of the color filter substrate 10 and the orientation film 31
of the TFT substrate 30.

[0045] In the liquid crystal panel 100 configured as
described above, when the thin film transistor is driven to
apply an electric filed to the liquid crystal layer 20 for each
sub-pixel, light transmittance of the liquid crystal layer 20 is
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changed for each sub-pixel depending on an image that is to
be displayed. Thus, the liquid crystal panel 100 can display
an image.

[0046] Subsequently, a process (hereinafter also referred
to as a pixel repair process N) of repairing a defective pixel
which is present as a bright spot in the plurality of pixels 5
included in the liquid crystal panel 100 will be described. In
the description below, the defective pixel as a bright spot is
also referred to as a bright spot pixel.

[0047] FIG. 3 is a view for describing the image repair
process N according to the first preferred embodiment of the
present invention. As one example, the whole configuration
illustrated in FIG. 3 is a portion corresponding to one pixel
5 including the bright spot pixel.

[0048] In the pixel repair process N, an irradiation step is
carried out. In the irradiation step, the portion of the change
layer 12 corresponding to the defective pixel (bright spot
pixel) is irradiated with laser light. In the description below,
the portion (region) of the change layer 12 corresponding to
the defective pixel (bright spot pixel) is also referred to as a
portion to be repaired. FIG. 3 illustrates only a portion
corresponding to one pixel 5 in the change layer 12. It is
supposed here that the sub-pixel 5G illustrated in FIG. 3 is
a bright spot pixel, for example. Specifically, the portion in
the sub-pixel 5G in the change layer 12 illustrated in FIG. 3
is the portion to be repaired.

[0049] Specifically, in the irradiation step, laser light is
focused on the portion to be repaired, and with this state, the
laser light is emitted to the portion to be repaired from below
the glass substrate 11 of the color filter substrate 10, in order
that the portion to be repaired is sufficiently blackened. In
other words, the laser light with an output for sufficiently
blackening the portion to be repaired is focused on the
portion to be repaired and emitted to the portion to be
repaired, in the irradiation step.

[0050] Since the laser light is emitted to the portion to be
repaired, the color material layer 13 formed above the
portion to be repaired is slightly blackened. Thus, the pixel
repair process N is ended.

[0051] With the pixel repair process N, the portion to be
repaired can sufficiently be changed into black. Specifically,
change of the bright spot pixel into a black spot in which a
pixel is displayed in black color can be achieved. In other
words, the bright spot pixel can be made into an unnotice-
able pixel.

[0052] As described above, according to the present pre-
ferred embodiment, the color filter substrate 10 includes the
color material layer 13 that transmits light to generate colors
of an image, and the change layer 12 having a characteristic
in which a portion irradiated with laser light changes into
black. In other words, the color filter substrate 10 includes
the change layer 12 in addition to the color material layer 13.

[0053] Thus, if a defective pixel as a bright spot is present
in the liquid crystal panel 100, and this defective pixel is
repaired, it is only necessary that laser light is focused on the
portion of the change layer 12 corresponding to the defective
pixel and emitted to this portion. Specifically, it is unnec-
essary to focus high-output laser light for blackening the
color material layer on the color material layer and to
irradiate this color material layer with the laser light, unlike
the conventional case. Accordingly, damage of the color
material layer due to the irradiation of laser light can be
prevented.
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[0054] According to the configuration described above,
the defective pixel as the bright spot can easily be changed
into a black spot. Consequently, the repair can surely be
executed without deteriorating the original performance of
the liquid crystal panel.

[0055] Even if the change layer 12 is not formed as in the
conventional liquid crystal panel, the color material 13G can
easily be blackened by the irradiation of laser light. How-
ever, it is difficult to blacken the color materials 13R and
13B. It is supposed that the color materials 13R and 13B can
be blackened by the irradiation of strong laser light. In this
case, damage of the color material layer 13 and damage of
the upper layer 14 formed on the color material layer 13 are
serious. Such damage contaminates the liquid crystal layer
20, which causes an abnormal alignment.

[0056] In view of this, in the present preferred embodi-
ment, the change layer 12 is formed below the color material
layer 13. Specifically, the change layer 12 is formed on the
surface 13a of the color material layer 13 on which the laser
light is incident. According to this configuration, the change
layer 12 can easily be blackened, similar to the color
material 13G. Therefore, even if the bright spot pixel is
present, this bright spot pixel can be changed into black by
blackening the change layer 12 below the color materials
13R and 13B, whereby the bright spot pixel can be repaired.
[0057] In the present preferred embodiment, since the
pixel repair process N described above is carried out, it is
unnecessary to completely blacken the color material layer
13 formed on the change layer 12. This can cover the
demerit of not being capable of sufficiently blackening the
color material 13R and the color material 13B by the
irradiation of laser light.

[0058] In the present preferred embodiment, the pixel
repair process N (repair technique) is carried out by using a
material that is designed to be capable of surely repairing the
bright spot pixel (defective pixel) without deteriorating the
performance of the liquid crystal panel. With this process, a
vield and quality of the liquid crystal panel can be enhanced.
[0059] The related technique A described above has a
problem in which light of the bright spot pixel can be
visually confirmed because of an influence of a thickness of
a glass, when a screen is viewed from an oblique direction.
In the related technique B described above, the color mate-
rial layer might be damaged due to the irradiation of laser
light, so that abnormality occurs on the orientation film that
is in contact with the liquid crystal layer. This might cause
a new bright spot. In the related technique B, a green color
material is easy to be blackened by the irradiation of laser
light, but red and blue materials are difficult to be blackened.
Therefore, the related technique B has a demerit of not being
capable of satisfactorily repairing the bright spot pixel.
[0060] The related techniques A and B both have a prob-
lem of deteriorating performance of a liquid crystal panel
and a problem of not being capable of satisfactorily repait-
ing a bright spot pixel.

[0061] In view of this, the present preferred embodiment
is configured as described above. Thus, the present preferred
embodiment can solve the problems of the related tech-
niques A and B.

Second Preferred Embodiment

[0062] FIG. 4 is a sectional view illustrating a part of a
liquid crystal panel 100A according to a second preferred
embodiment of the present invention. Specifically, FIG. 4 is
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a sectional view illustrating a pixel 5 included in the liquid
crystal panel 100A, corresponding to a position similar to
the position in the configuration illustrated in FIG. 2.
[0063] The liquid crystal panel 100A is different from the
liquid crystal panel 100 in FIG. 2 in that the liquid crystal
panel 100A has a color filter substrate 10A instead of the
color filter substrate 10. The other configuration of the liquid
crystal panel 100A is the same as that of the liquid crystal
panel 100, so that the detailed description will not be
repeated.

[0064] Compared to the color filter substrate 10, the posi-
tion where the change layer 12 is formed is different in the
color filter substrate 10A. The other configuration of the
color filter substrate 10A is the same as that of the color filter
substrate 10, so that the detailed description will not be
repeated.

[0065] In the present preferred embodiment, the change
layer 12 is formed between the color material layer 13 and
the upper layer 14. Specifically, the change layer 12 is
formed on the color material layer 13. In other words, the
change layer 12 is formed on the surface 135 of the color
material layer 13. As described above, the surface 1354 is a
surface from which light from the light source L is emitted.
[0066] Subsequently. a process (hereinafter also referred
to as a pixel repair process A) of repairing a defective pixel
(bright spot pixel), which is present in the plurality of pixels
5 included in the liquid crystal panel 100A, will be
described.

[0067] FIG. 5§ is an explanatory view for describing the
image repair process A according to the second preferred
embodiment of the present invention. As one example, the
whole configuration illustrated in FIG. 5 is a portion corre-
sponding to one pixel 5 including the bright spot pixel. It is
supposed here that the sub-pixel 5G illustrated in FIG. 5 is
a bright spot pixel, for example. Specifically, the portion in
the sub-pixel 5G in the change layer 12 illustrated in FIG. 5
is the portion to be repaired.

[0068] 1In the pixel repair process A, an irradiation step A
is carried out. In the irradiation step A, the portion (potion
to be repaired) of the change layer 12 corresponding to the
defective pixel (bright spot pixel) is irradiated with laser
light.

[0069] Specifically, in the irradiation step A, laser light is
focused on the portion to be repaired, and with this state, the
laser light is emitted to the portion to be repaired from below
the glass substrate 11 of the color filter substrate 10A, in
order that the portion to be repaired is sufficiently blackened.
In other words, the laser light with an output for sufficiently
blackening the portion to be repaired is focused on the
portion to be repaired and emitted to the portion to be
repaired, in the irradiation step A.

[0070] Since the laser light is emitted to the portion to be
repaired, the color material layer 13 formed below the
portion to be repaired is slightly blackened. Thus, the pixel
repair process A is ended.

[0071] With the pixel repair process A, the portion to be
repaired can sufficiently be changed into black. Specifically,
change of the bright spot pixel into a black spot in which a
pixel is displayed in black color can be achieved.

[0072] As described above, according to the present pre-
ferred embodiment, the change layer 12 is formed on the
color material layer 13. Specifically, the change layer 12 is
formed on the surface 135 of the color material layer 13.
This configuration can also provide an effect similar to the
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first preferred embodiment. Specifically, damage of the color
material layer 13 by the irradiation of laser light can be
prevented.

[0073] According to the present preferred embodiment,
the color material 13R and the color material 13B cannot
sufficiently be blackened by the pixel repair process A.
However, the change layer 12 formed on the color material
layer 13 can sufficiently be blackened by the pixel repair
process A. Therefore, a bright spot pixel can be changed into
black, whereby the bright spot pixel can be repaired.
[0074] While the invention has been shown and described
in detail, the foregoing description is in all aspects illustra-
tive and not restrictive. It is therefore understood that
numerous modifications and variations can be devised with-
out departing from the scope of the invention.

What is claimed is:

1. A color filter substrate that is used for a liquid crystal
panel displaying an image, and transmits light to generate
colors of the image, said color filter substrate comprising:

a color material layer that transmits light to generate

colors of the image; and

a change layer that is formed on a surface of said color

material layer on which said light is incident, or on a
surface of said color material layer from which said
light is emitted, that has translucency, and that has a
characteristic in which a portion irradiated with laser
light changes into black,
wherein said color filter substrate further comprises:
an orientation film that controls an orientation of a
liquid crystal molecule; and
an organic layer made of an organic film,

wherein said organic layer is formed on said change layer,

wherein said orientation film is formed directly on said

organic layer, and

Dec. 29, 2016

wherein said organic layer is formed between said orien-
tation film and said change layer.

2. A liquid crystal panel comprising:

a color filter substrate that is used for the liquid crystal
panel displaying an image, and transmits light to gen-
erate colors of the image, said color filter substrate
comprising:

a color material layer that transmits light to generate
colors of the image; and

a change layer that is formed on a surface of said color
material layer on which said light is incident, or on
a surface of said color material layer from which said
light is emitted, that has translucency, and that has a
characteristic in which a portion irradiated with laser
light changes into black,

wherein said color filter substrate further comprises:
an orientation film that controls an orientation of a

liquid crystal molecule; and

an organic layer made of an organic film,

wherein said organic layer is formed on said change
layer,

wherein said orientation film is formed directly on said
organic layer, and

wherein said organic layer is formed between said
orientation film and said change layer.

3. A repair method for repairing a defective pixel that is
a bright spot and is included in said liquid crystal panel
which uses said color filter substrate according to claim 1,
the method comprising:

irradiating a portion of said change layer corresponding to
said defective pixel with laser light.
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