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METHOD FOR FABRICATING COLOR
FILTER SUBSTRATE FOR A LIQUID
CRYSTAL DISPLAY DEVICE WITH COLOR
FILTER HAVING POLARIZING FUNCTION

[0001] This application is a divisional of U.S. application
Ser. No. 10/951,726, filed Sep. 29, 2004, which claims prior-
ity on Korean Patent Application No. 2003-0083423, filed on
Nov. 24, 2003, the entire contents of which are hereby incor-
porated by.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (LCD) device, particularly, to a color filter substrate for
the LCD device and a fabricating method of the color filter
substrate wherein the color filter layer of the color filter sub-
strate is made of lyotropic liquid crystal and acts as a polar-
izer.

[0004] 2. Discussion of the Related Art

[0005] LCD devices are developed as the next generation
display devices because of their lightweight, thin profile, and
low power consumption characteristics. In general, an LCD
device is a non-emissive display device that displays images
using a refractive index difference having optical anisotropy
properties of liquid crystal material that is interposed between
a thin film transistor (TFT) array substrate and a color filter
(C/F) substrate. Presently, among the various types of LCD
devices commonly used, active matrix LCD (AM-LCD)
devices have been developed because of their high resolution
and superiority in displaying moving images. The AM-LCD
device includes a TFT per each pixel region as a switching
device, and first and second electrodes, the second electrode
being used as a common electrode.

[0006] The LCD device includes upper and lower sub-
strates, and a liquid crystal layer interposed therebetween.
The upper substrate and lower substrate are commonly
referred to as a color filter substrate and an array substrate,
respectively. A common electrode and color filter layers are
formed on the upper substrate through processes for fabricat-
ing a color filter substrate. Similarly, TFTs and pixel elec-
trodes are formed on the lower substrate through processes
for fabricating an array substrate.

[0007] Aliquid crystal display device according to a related
art is explained in detail with reference to FIG. 1 which shows
a perspective view of an LCD device according to the related
art.

[0008] Referring to FIG. 1, upper and lower substrates 10
and 20 are arranged to face each other with a liquid crystal
layer 40 interposed therebetween. On an inner surface of the
upper substrate 10, a color filter layer 14 and a common
electrode 18, which functions as one electrode for applying an
electric field to the liquid crystal layer 40, are subsequently
formed. The color filter layer 14 includes red, green and blue
sub color filters for passing only the light of a specific wave-
length, and a black matrix 12 that is disposed in the boundary
regions of the sub color filters and shields the light from the
regions in which the alignment of the liquid crystal layer 40 is
uncontrollable. On an inner surface of the lower substrate 20,
a plurality of gate lines 22 and a plurality of data lines 24 are
formed in a matrix array. A thin film transistor T, which
functions as a switching device, is disposed at a region where
each gate line 22 and data line 24 crosses, and a pixel elec-
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trode 36 that is connected to a thin film transistor T is disposed
at each pixel region P defined by the region where the corre-
sponding gate and data lines 22 and 24 cross.

[0009] Although not shown, this LCD panel further
includes upper and lower polarizing plates which are placed
on the backsides of the upper and lower substrates 10 and 20.
A backlight unit which includes a lamp and an optical sheet,
and top and bottom cases supporting the LCD panel is placed
on the backside of the lower substrate 20.

[0010] FIG. 2 is a schematic cross sectional view showing
an LCD device having polarizing plates according to a related
art.

[0011] In FIG. 2, an LCD panel 45 includes an array sub-
strate 21, a color filter substrate 11 facing the array substrate
21, a first polarizing plate 50 on the backside of the array
substrate 21 and a second polarizing plate 52 on the backside
of the color filter substrate 11. Although not shown, a liquid
crystal layer is disposed between the color filter substrate 11
and the array substrate 21

[0012] Among them, the array substrate 21 includes a plu-
rality of thin film transistors T shown in FIG. 1 and a plurality
of pixel electrodes 36 each connected to the corresponding
thin film transistor T. The color filter substrate 11 includes a
color filter layer 14 and a common electrode 18. The pixel
electrode 36 is practically formed in each pixel region P
shown in FIG. 1 in comparison with the common electrode
18.

[0013] Generally, the color filter layer 14 includes red,
green and blue sub-color filters which are arranged in order.
Each of the red, green and blue sub-color filters is located to
correspond to each pixel region P as shown in FIG. 1. The
color filter layer 14 is manufactured by a pigment dispersion
method known to have a good elaborateness and reproduc-
ibility.

[0014] Hereinafter, a fabricating method of the color filter
substrate by the pigment dispersion method will be explained
referring to FIGS. 3A-3D. Particularly, FIGS. 3A to 3D are
schematic cross sectional views showing a fabricating pro-
cess by a pigment dispersion method of a color filter substrate
for an LCD device according to a related art.

[0015] InFIG. 3A, ablack matrix 12 is formed by coating
(or depositing) a light blocking material such as black resin
and chromium (Cr) based materials on a substrate 10. For
example, the black matrix 12 may be patterned and manufac-
tured by photolithography using a photoresist pattern. The
black matrix 12 is located in the boundaries of the pixel
regions P in order to prevent leakage and to shield the thin film
transistors T from incident lights as shown in FIG. 1.

[0016] In FIG. 3B, a red resist layer 13 is formed by spin
coating or bar coating of a red resist material over the entire
surface of the substrate 10 including the black matrix 12.
[0017] Next, a mask 15 having a transmissive portion TP
and a shielding portion SP is disposed over the substrate 10
having the black matrix 12, and then the red resist layer 13 of
the substrate 10 is exposed to UV light through the mask 15.
[0018] Forexample, the red resistlayer 13 is anegative type
material such that an exposed portion of the red resist layer 13
is patterned into a red sub-color filter pattern. Therefore, the
transmissive portion TP of the mask 15 corresponds to the
portion of the red resist layer 13 that will be patterned into a
red sub-color filter during the step of exposing.

[0019] In FIG. 3C, the exposed portion of the red resist
layer 13 shown in FIG. 3B is patterned into a red sub-color
filter 14 by developing the exposed portion of the red resist



US 2009/0195731 Al

layer 13. Next, curing the red sub-color filter 14a is performed
to cure the red sub-color filter 14a.

[0020] InFIG. 3D, green and blue sub-color filters 145 and
14¢ are sequentially formed by the same processes as the
process of forming the red sub-color filter 14¢. The green and
blue sub-color filters 145 and 14¢ are made of green and blue
resist materials, respectively. The red, green and blue sub-
color filters 14a, 145 and 14¢ constitute a color filter layer 14.
[0021] Next, an overcoat layer 16 is formed on the entire
surface of the color filter layer 14 over the substrate 10, and a
common electrode 18 is formed using transparent conductive
materials including indium tin oxide (ITO), indium zinc
oxide (IZ0) and indium tin zinc oxide (ITZO) on the overcoat
layer 16. The overcoat layer 16 is specifically formed to
protect the color filter layer 14 and to compensate for the step
height of the color filter layer 14.

[0022] As explained above, the color filter substrate
according to the related art is manufactured through the mul-
tiple steps of coating, exposing, developing and curing the
color resist materials. After aligning the manufactured color
filter substrate and the array substrate to face to each other, an
LCD panel is manufactured by attaching the color filter sub-
strate and the array substrate and by interposing a liquid
crystal layer between the color filter substrate and the array
substrate. Next, by attaching polarizing plates on the back-
sides of the color filter substrate and the array substrate,
respectively, the LCD panel is completed.

[0023] FIG. 4 is a schematic cross sectional view showing
the color filter substrate, which is manufactured by the pro-
cess of FIGS. 3A to 3D and has a polarizing plate.

[0024] In FIG. 4, a polarizing plate 52 is placed on the
backside of the color filter substrate 11 shown in FIGS. 2 and
3D having the black matrix 12, the color filter layer 14, the
overcoat layer 16 and the common electrode 18.

[0025] However, the LCD devices according to the related
art have a number of problems and limitations. For instance,
the polarizing plate 52 for the color filter substrate 11 has a
light damage due to an interface reflection. Further, because
the thickness range of the polarizing plate 52 is more than 200
micrometers, the use of the polarizing plate 52 interferes
significantly with fabricating a light-weight and slim LCD
device. Furthermore, the polarizing plate 52 is expensive and
the use of such polarizing plates increases the cost of the LCD
device. Moreover, the polarizing plate 52 includes a base film,
a polarizer layer, and the like. Because the base film is
selected from a hard material, the flexibility of the base film is
poor. Therefore, it is practically difficult, if not impossible, to
use such polarizing plates in flexible displays.

SUMMARY OF THE INVENTION

[0026] Accordingly, the present invention is directed to a
color filter substrate having a color filter layer acting as a
polarizer for an LCD device and a fabricating method of the
color filter substrate that substantially obviate one or more of
the problems due to limitations and disadvantages of the
related art.

[0027] An object of the present invention is to provide a
cost-efficient, light-weight and slim LCD device by reducing
or eliminating the use of separate polarizing plates.

[0028] Another object of the present invention is to provide
a fabricating method of a color filter substrate having a color
filter layer acting as a polarizer.

[0029] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
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and broadly described, there is provided a method of fabri-
cating a color filter layer for a display device, comprising
depositing a liquid crystal material on a substrate, and apply-
ing a force on the deposited liquid crystal material in one
direction to form a color filter layer having a polarizing func-
tion.

[0030] According to an aspect of the present invention,
there is provided a method of fabricating a color filter sub-
strate for a display device, comprising forming a color filter
substrate having a color filter layer on a substrate, the color
filter layer functioning as a polarizer.

[0031] According to an aspect of the present invention,
there is provided a method of fabricating a display device,
comprising forming a color filter substrate having a color
filter layer on a substrate, the color filter layer functioning as
a polarizer, forming an array substrate, and forming a liquid
crystal layer between the color filter substrate and the array
substrate.

[0032] According to an aspect of the present invention,
there is provided a color filter layer structure usable in a
display device, comprising a color filter layer on a substrate,
the color filter layer having a polarizing function and made of
aliquid crystal material deposited on the substrate, wherein a
force is applied to the deposited liquid crystal material in one
direction to form the color filter layer.

[0033] According to an aspect of the present invention,
there 1s provided a color filter substrate structure usable in a
display device, comprising a color filter substrate including a
color filter layer on a substrate, the color filter layer function-
ing as a polarizer.

[0034] According to an aspect of the present invention,
there is provided a display device comprising a color filter
substrate having a color filter layer on a substrate, the color
filter layer functioning as a polarizer, an array substrate, and
aliquid crystal layer between the color filter substrate and the
array substrate.

[0035] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0037] FIG. 1is a perspective view showing a liquid crystal
display device according to a related art.

[0038] FIG. 2 is a schematic cross sectional view showing
an LCD device having polarizing plates according to a related
art.

[0039] FIGS. 3A to 3D are schematic cross sectional views
showing a fabricating process by a pigment dispersion
method of'a color filter substrate for an LCD device according
to a related art.

[0040] FIG. 4 is a schematic cross sectional view showing
the color filter substrate, which is manufactured by the pro-
cess of FIGS. 3A to 3D and has a polarizing plate.

[0041] FIG. 5 is a schematic cross sectional view of an
exemplary liquid crystal display device according to the
present invention.
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[0042] FIGS. 6A to 6D and 7A to 7F are schematic views
showing a fabricating method of a color filter substrate having
a color filter layer acting as a polarizer for an LCD device
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0043] Reference will now be made in detail to the illus-
trated embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0044] FIG. 5 is a schematic cross sectional view of an
exemplary liquid crystal display device 100 according to the
present invention.

[0045] Referring to FIG. 5, a color filter substrate 111 and
an array substrate 151 face each other and are spaced apart
from each other. A liquid crystal layer 180 is interposed
between the array substrate 151 and the color filter substrate
111. A polarizing plate 170 having a first transmission axis is
placed on the backside of the array substrate 151. However,
the color filter substrate 111 has a color filter layer 125 acting
as a polarizer and is without a separate polarizing plate.
[0046] The color filter layer 125 is made of lyotropic liquid
crystal and has an orientation in perpendicular with the trans-
missive axis of the polarizing plate 170.

[0047] The array substrate 151 includes a first substrate
150, a plurality of thin film transistors T and a plurality of
pixel electrodes 155 each connected to the respective thin film
transistor T. The pixel electrodes 155 are located in the pixel
regions P. The array substrate 151 further includes a plurality
of gate lines and a plurality of data lines crossing the gate lines
to define pixel regions P. The color filter substrate 111
includes regions corresponding to the pixel regions P of the
array substrate 151.

[0048] The color filter substrate 111 includes a second sub-
strate 110, a black matrix 115 on the second substrate 110,
and a color filter layer 125. The black matrix 115 has a
plurality of open portions 117 each corresponding to one
pixel region P. A stabilization layer 120 is formed over the
substrate 110 having the black matrix 115. Specifically, the
stabilization layer 120 is located in the open portions 117 of
the black matrix 115 and contacts the surface of the second
substrate 110. The stabilization layer 120 is selected from one
of polyamic acid and silane.

[0049] The color filter layer 125 is formed over the second
substrate 110 having the stabilization layer 120. The color
filter layer 125 includes red, green and blue sub-color filters
125a, 125b and 125¢. Each of the red, green and blue sub-
color filters 125, 1255 and 125¢ is located in one pixel region
P. The color filter layer 125 acts as a polarizer that has the
second transmission axis of a vertical direction with the first
transmission axis of the polarizing plate 170. Thus, no sepa-
rate polarizing plate is needed on the back side of the second
substrate 110.

[0050] In addition, a barrier layer 127 is formed on the
entire surface of the color filter layer 125 over the second
substrate 110, an overcoat layer 130 is formed on the barrier
layer 127, and a common electrode 135 is formed on the
overcoat layer 130. Among them, the barrier layer 127 is
formed in order to prevent moisture penetration into the color
filter layer 125.

[0051] Itshouldbenoted that in the exemplary LCD device
according to the present invention, the array substrate 151 has
the polarizing plate 170, but the color filter substrate 111 has
the color filter 125 acting as a polarizer without the use of a
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separate polarizing plate. Therefore, this LCD device 100 can
be manufactured as a cost-effective, light-weight and slim
type model. Further, the color filter substrate 111 having the
color filter layer 125 also functioning as a polarizer can be
applied effectively to flexible display panels.

[0052] Hereinafter, a fabricating method of the color filter
substrate having a color filter layer acting as a polarizer for the
LCD device will be explained.

[0053] FIGS. 6A to 6D and 7A to 7F are schematic views
showing the fabricating method of a color filter substrate
having a color filter layer acting as a polarizer for an LCD
device according to a first embodiment of the present inven-
tion. Specifically, FIGS. 6A to 6D are plan views, and FIGS.
7A to TF are cross-sectional views. The method of FIGS.
6A-7F are applicable to form the LCD device of FIG. 5.
[0054] InFIGS. 6A and 7A, a black matrix 115 is formed
using light interception materials through a photolithography
on a substrate 110 having the pixel regions P shown in FIG. 5.
The black matrix 115 is selected from one of chromium (Cr)
based materials and black resin. The black matrix 115 has a
plurality of open portions 117 corresponding to the pixel
regions P.

[0055] In FIGS. 6B and 7B, a stabilization layer 120 is
formed by coating polyamic acid and by drying the polyamic
acid layer at predetermined temperature over the substrate
110 having the black matrix 115 after the step of coating the
polyamic acid layer. For example, the stabilization layer 120
may be formed in each the open portions 117 of the black
matrix 115 by dispensing through a first ink jet printer 190. At
this time, the stabilization layer 120 has a thickness within a
range of several hundreds angstroms to about one thousand
angstroms. In addition, the stabilization layer 120 has a role of
increasing contact force by reacting to a color filter layer that
will be formed on the stabilization layer 120 at relative high
temperature.

[0056] Next, in FIGS. 6C and 7C, a solution type lyotropic
liquid crystal material is prepared. For example, the lyotropic
liquid crystal material is a combination of amine and car-
boxylic acid, the combination having a predetermined com-
position ratio. Moreover, the solution type lyotropic liquid
crystal corresponds to red, green and blue dyes based mate-
rial.

[0057] A lyotropic liquid crystal layer 123 is formed by
coating the solution type lyotropic liquid crystal material 124
using a second ink jet printer 193 on the substrate 110 having
the stabilization layer 120 shown in FIG. 6B. The lyotropic
liquid crystal layer 123 includes red, green and blue lyotropic
liquid crystal layers 123a, 1235 and 123¢. Each of the red,
green and blue lyotropic liquid crystal layers 123a, 1235 and
123c¢ is located in each open portion 117 of the black matrix
115.

[0058] For example, the red, green and blue dyes for the
lyotropic crystal layer 123 correspond to the combined mate-
rial of amine and carboxylic acid at a predetermined compo-
sition ratio. The liquid crystal layer 123 has a plat structure
and forms a slim and long rod type aggregate in the aqueous
solution. Especially, the aggregation has a role such as plac-
ing one liquid crystal in the aqueous solution.

[0059] Accordingly, as the molecules of the solution type
lyotropic liquid crystal of the liquid crystal layer 123 have a
liquid crystal phase, the liquid crystal phase does not depend
on temperature but depends on concentration.

[0060] In the meanwhile, each of the red, green and blue
lyotropic liquid crystal layers 123a, 1236 and 123c¢ is formed
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in each pixel region P by dispensing through a nozzle coating
apparatus having three heads 195 as shown in FIG. 7C. How-
ever, the number of the heads may be variously changed, and
the heads 195 may be exchanged into some nozzles.

[0061] At thistime, the black matrix 115 has a hydrophobic
property. On the other hand, the solution type lyotropic liquid
crystal material of the liquid crystal layer 123 has a hydro-
philic property. Therefore, the solution type lyotropic liquid
crystal material can be easily separated from the black matrix
115 due to their different surface properties and is located on
the stabilization layer 120 in the open portions 117 of the
black matrix 115.

[0062] At this time, a top surface of the lyotropic liquid
crystal layer 123 should be positioned higher than a tope
surface of the black matrix 115 so that the surface of the
lyotropic liquid crystal layer 123 has an orientation in a pre-
determined direction. For example, the lyotropic liquid crys-
tal layer 123 may have a thickness within a range of about 5
micrometers to about 20 micrometers. The color purity of the
lyotropic liquid crystal layer 123 can be controlled by com-
bining the color dyes.

[0063] Next, in FIGS. 6D and 7D, the surface of the lyo-
tropic liquid crystal layer 123 shown in FIG. 6C gets a proper
pressure using a blade 189 of a bar coater being capable of
applying shear force in one direction. This time, by moving
the blade 189 or a stage for the substrate 110, the lyotropic
liquid crystal layer 123 is arranged in one direction.

[0064] Simultaneously, the blade 189 makes the top surface
of the lyotropic liquid crystal layer 123 flat with respect to the
top surface of the black matrix 115 by removing the top-
surface height difference between the lyotropic liquid crystal
layer 123 and the black matrix 115.

[0065] It should be noted that the moving direction of the
blade 189 or the stage is a perpendicular direction with
respect to the transmission axis of the polarizing plate 170 of
the array substrate 151 as shown in FIG. 5. As a result, after
applying the shear force using the blade 189, a color filter
layer 125 is formed with the lyotropic liquid crystal layer 123.
The color filter layer 125 includes red, green and blue sub-
color filters 125a, 1255 and 125¢ formed of the red, green and
blue lyotropic liquid crystal layers 123q, 1236 and 123c,
respectively. Hspecially, the color filter layer 125 acts as a
polarizer having another transmission axis in perpendicular
with the one transmission axis of the polarizing plate 170 of
the array substrate 151 as shown in FIG. 5, because the shear
force is applied in one particular direction to the lyotropic
liquid crystal layer 123.

[0066] A slitcoater having slit(s) can be used instead of the
bar coater having the blade 189. By using the slit of the slit
coater, the lyotropic liquid crystal layer 123 can also obtain an
orientation in one direction.

[0067] Next, FIG. 7E, because the color filter layer 125 of
FIG. 7D is still a liquid state, this color filter layer is trans-
formed into a solid type by drying at about 30° C. to about 90°
C. for a predetermined time and by removing the moisture in
the color filter layer 125.

[0068] Sequentially, a baking apparatus such as an oven
having a chamber is prepared. The substrate 110 having the
solid type color filter layer 125 is placed in the baking appa-
ratus or other suitable heating device. Then the solid type
color filter layer 125 is completely cured for about 10 minutes
to about 60 minutes at about 150° C. to about 250° C. During
the step or curing, one portion of the amine and carboxylic
acid of the stabilization layer 120 underneath of the color
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filter layer 125 reacts with the stabilization layer 120, and the
other of the amine and carboxylic acid of the stabilization
layer 120 reacts with the lyotropic liquid crystal of the color
filter layer 125. Therefore, the contact force between the
stabilization layer 120 and the color filter layer 125 is
increased, and the color filter layer 125 can be stably formed.

[0069] For example, the lyotropic liquid crystal layer 123
as shown in FIG. 7C may have a thickness within a range of
about 5 micrometers to about 10 micrometers, and the final
thickness of the color filter layer 125 formed of the lyotropic
liquid crystal layer 123 may have within a range of about 0.3
micrometers to about 1.5 micrometers.

[0070] Next, a barrier layer 127 is formed on the entire
surface of the color filter layer 125 using, e.g., barium chlo-
ride (BaCl) for preventing moisture penetration into the color
filter layer 125.

[0071] In FIG. 7F, an overcoat layer 130 is formed using
organic insulating material such as transparent photo acryl on
the barrier layer 127, and a common layer 135 is formed using
one of transparent conductive materials such as indium tin
oxide (ITO), indium zinc oxide (IZO) and indium tin zinc
oxide (ITZO) on the overcoat layer 130. However, the over-
coat layer 130 may be omitted.

[0072] As explained above, the color filter substrate
according to the present invention includes the color filter
layer acting as the polarizer that makes the light transmit in
one direction. Therefore, it is not necessary to provide a
separate polarizing plate. Consequently, the present invention
provides a lightweight, slim, and cost-effective LCD device.
Further, the color filter substrate of the present invention can
be used effectively in flexible displays.

[0073] A second embodiment according to the present
invention provides a fabricating method of a color filter sub-
strate having a color filter layer acting as a polarizer. In this
embodiment, instead of using the stabilization layer mode of
polyamic acid, silane is used as a stabilization layer material.

[0074] Because the fabricating method of the first embodi-
ment may be applied to the second embodiment except for the
step of forming the stabilization layer, the second embodi-
ment will be explained referring to FIGS. 6A to 6D and 7A to
7F.

[0075] At first, methoxysilane is coated over the substrate
110 having the black matrix 115. The methoxysilane is a
solution type having amino and epoxy. Specifically, the meth-
oxysilane may be dispensed by an ink jet printer or nozzle
coating apparatus in the open portions 117 of the black matrix
115 as shown in FIG. 7B.

[0076] Next, a stabilization layer is formed by drying the
methoxysilane layer for about 5 minutes to about 10 minutes.
For example, the stabilization layer has a thickness within a
range of several hundreds angstroms to about one thousand
angstroms. In addition, the color filter layer 125 is formed on
the stabilization layer through the same process as the first
embodiment.

[0077] At this time, during the step of curing of the color
filter layer 125 as explained in the first embodiment, in the
second embodiment, methoxy of the silane is hydrolyzed and
the hydrolyzed methoxy is firmly fixed by reacting to silicon-
oxygen (Si—O—) of the substrate 110. In addition, amino or
epoxy of silane reacts with the color filter layer 125, so the
contact force between the color filter layer 125 and the stabi-
lization layer made of methoxysilane increases.
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[0078] The subsequent steps of the second embodiment
method are the same as those of the first embodiment method
and are thus omitted.

[0079] According to the present invention, because the
color filter substrate includes the color filter layer acting as a
polarizer, only one separate polarizing plate for the array
substrate is needed. Therefore, one polarizing plate is in
demand in the LCD device according to the present invention,
thereby providing a cost-effective, light-weight and slim dis-
play device.

[0080] Moreover, the red, green and blue color filter layers
can be simultaneously formed through one process using an
ink jet printer or a nozzle coating apparatus, thereby reducing
the material cost and process time. In addition, by reducing
the thickness of the LCD device, the LCD device can be easily
applied to a flexible display. The present invention can be
applied to other display devices.

[0081] Additionally, a sheet polarizer according to the
related art is an ordinarily type polarizer, but the color filter
layer acting as a polarizer according to the present invention
corresponds to an extraordinary type polarizer. Generally, the
extraordinary type polarizer has a better viewing angle prop-
erty than the ordinary type polarizer. Moreover, when the
extraordinary type polarizer and the ordinary type polarizer
are used as a set, the viewing angle property is far better than
when the same ordinary types are used in a set. This is because
the crystal axis of the polarizer can be arranged with the same
direction.

[0082] It will be apparent to those skilled in the art that
various modifications and variations can be made in the LCD
device having patterned spacers and method of fabricating an
LCD device having patterned spacers of the present invention
without departing from the spirit or scope of the invention.
Thus, it is intended that the present invention cover the modi-
fications and variations of this invention provided they come
within the scope of the appended claims and their equivalents.

What is claimed is:

1. A color filter layer structure usable in a display device,
comprising:

a color filter layer on a substrate, the color filter layer
having a polarizing function and made of a liquid crystal
material deposited on the substrate, wherein a force is
applied to the deposited liquid crystal material in one
direction to form the color filter layer.

2. The color filter layer structure according to claim 1,
wherein the liquid crystal material includes a lyotropic liquid
crystal material.

3. A color filter substrate structure usable in a display
device, comprising:

a color filter substrate including a color filter layer on a

substrate, the color filter layer functioning as a polarizer.

4. The color filter substrate structure according to claim 3,
wherein the color filter substrate further includes:

a black matrix between portions of the color filter layer;

and

a common electrode over the color filter layer.

5. The color filter substrate structure according to claim 3,
wherein the color filter layer is made of a liquid crystal mate-
rial deposited on the substrate, a liquid crystal phase of the
liquid crystal material being oriented in one direction by
applying a force on the liquid crystal material in the one
direction.
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6. The color filter substrate structure according to claim 3,
wherein the liquid crystal layer includes a lyotropic liquid
crystal material.

7. The color filter substrate structure according to claim 5,
wherein the color filter layer polarizes light, and the one
direction of the color filter layer corresponds to a transmissive
axis of the color filter layer.

8. The color filter substrate structure according to claim 4,
further comprising:

a stabilization layer under the color filter layer, the stabili-
zation layer being located in at least one open portion of
the black matrix.

9. The color filter substrate structure according to claim 8,
wherein the stabilization layer has a thickness in a range of
about 100 angstroms to about 1,000 angstroms.

10. The color filter substrate structure according to claim 8,
wherein the stabilization layer includes:

astabilization material layer in the at least one open portion
of the black matrix, the stabilization material layer being
composed of one of solution type polyamic acid and
methoxysilane.

11. The color filter substrate structure according to claim 5,
wherein the liquid crystal material is a red, green and blue dye
based solution having a combination of amine and carboxylic
acid.

12. The color filter substrate structure according to claim 3,
wherein the color filter layer has a thickness in a range of
about 0.3 micrometers to about 1.5 micrometers.

13. The color filter substrate structure according to claim 3,
further comprising:

forming a barrier layer over the color filter layer.

14. The color filter substrate structure according to claim
13, wherein the barrier layer includes barium chloride (BaCl).

15. A display device comprising:

a color filter substrate having a color filter layer on a sub-
strate, the color filter layer functioning as a polarizer;

an array substrate; and

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

16. The display device according to claim 15, wherein the
color filter substrate further includes:

a black matrix between portions of the color filter layer;
and

a common electrode over the color filter layer.

17. The display device according to claim 15, wherein the
color filter layer is made of a liquid crystal material deposited
on the substrate, a liquid crystal phase of the liquid crystal
material being oriented in one direction by applying a force
on the liquid crystal material in the one direction.

18. The display device according to claim 15, wherein the
color filter layer includes a lyotropic liquid crystal material.

19. The display device according to claim 17, wherein the
color filter layer polarizes light, and the one direction of the
color filter layer corresponds to a transmissive axis of the
color filter layer.

20. The display device according to claim 16, further com-
prising:

a stabilization layer under the color filter layer, the stabili-

zation layer being located in at least one open portion of
the black matrix.



US 2009/0195731 Al

21. The display device according to claim 20, wherein the
stabilization layer has a thickness in a range of about 100
angstroms to about 1,000 angstroms.

22. The display device according to claim 20, wherein the
stabilization layer includes:

astabilization material layer in the at least one open portion

of the black matrix, the stabilization material layer being
composed of one of solution type polyamic acid and
methoxysilane.
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23. The display device according to claim 17, wherein the
liquid crystal material is a red, green and blue dye based
solution having a combination of amine and carboxylic acid.

24. The display device according to claim 15, further com-
prising:
forming a barrier layer over the color filter layer.

* sk ® sk *
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