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7 ABSTRACT

A liquid crystal display (LCD) device includes: first and
second substrates, inner surfaces of the first and second
substrates facing each other; gate and data lines crossing
each other to define a pixel region on the inner surface of the
first substrate; a thin film transistor at the crossing of the gate
and data lines; a pixel electrode connected with the thin film
transistor; a color filter pattern on the inner surface of the
second substrate; a first polarizing layer between the first
and second substrates and adjacent to the color filter pattern;
and a liquid crystal material between the first and second
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LIQUID CRYSTAL DISPLAY DEVICE AND
FABRICATING METHOD THEREOF

[0001] The present invention claims the benefit of Korean
Patent Application No. 2003-0101675 filed in Korea on Dec.
31, 2003, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display (LCD) device, and more particularly, to an LCD
device and fabricating method thereof.

[0004]

[0005] Until recently, display devices have typically used
cathode-ray tubes (CRTs). Presently, many efforts are being
made to study and develop various types of flat panel
displays, such as liquid crystal display (LCD) devices,
plasma display panels (PDPs), field emission displays, and
electro-luminescence displays (ELDs), as a substitute for
CRTs. Of these flat panel displays, LCD devices have many
advantages, such as high resolution, light weight, thin pro-
file, compact size, and low voltage power supply require-
ments.

[0006] In general, an LCD device includes two substrates
that are spaced apart and face each other with a liquid crystal
material interposed between the two substrates. The two
substrates include electrodes that face each other such that a
voltage applied between the electrodes induces an electric
field across the liquid crystal material. Alignment of the
liquid crystal molecules in the liquid crystal material
changes in accordance with the intensity of the induced
electric field into direction of the induced electric field,
thereby changing the light transmissivity of the LCD device.
Thus, the LCD device displays images by varying the
intensity of the induced electric field.

[0007] FIG. 1 is a perspective view of a liquid crystal
panel of an LCD device according to the related art. As
shown in FIG. 1, a liquid crystal panel 1 includes an upper
substrate 10, a lower substrate 20 and a liquid crystal layer
40. The upper substrate 10 is referred to as a color filter
substrate that includes a color filter pattern 14, a black
matrix 12 between the color filter patterns 14, a common
electrode 18 on both the color filter pattern 14 and the black
matrix 12. The lower substrate 20 is referred to as an array
substrate that includes a data line 24 and a gate line 22 that
cross each other and define a pixel region P. A pixel electrode
36 and a thin film transistor Tr as a switching element are
positioned in each pixel region P. Thin film transistors Tr,
which are disposed adjacent to where the data lines 24 and
the gate lines 22 cross, are disposed in a matrix form on the
lower substrate 20.

[0008] FIG. 2 is a cross-sectional view of a liquid crystal
panel according to the related art. As shown in FIG. 2, a
liquid crystal panel 40 includes lower and upper polarizing
films 30 and 52 disposed on the outer surfaces of the lower
and upper substrates 20 and 10, respectively. Although not
shown in FIG. 2, a backlight unit including a lamp and at
least one optical sheet are disposed below the lower polar-
izing film 50.

2. Discussion of the Related Art
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[0009] FIGS. 3A to 3D are cross-sectional views of the
fabricating method of a color filter substrate according to the
related art. As shown in FIG. 3A, a metal or a resin is
deposited on a substrate 10 and patterned to form a black
matrix 12. The black matrix 12 prevents light leakage and
shields the channel portion of a thin film transistor from
incident light.

[0010] Asshown in FIG. 3B, ared color resist is deposited
over the substrate 10 having the black matrix 12 by a coating
process, such as spin coating, to form a red resist layer 13.
Then, the red resist layer 13 is exposed to light through a
mask 15 having a light-transparent portion and a light-
blocking portion. The red color resist is a negative type
resist.

[0011] As shown in FIG. 3C, since the red color resist is
a negative type resist, the light-exposed portion of the red
resist layer 13 (in FIG. 3B) remains while the light-blocked
portion of the red resist layer 13 (in FIG. 3B) is removed so
that a red color filter pattern 14a is formed. Then, the red
color filter pattern 144 is cured.

[0012] In FIG. 3D, green and blue color filter patterns 14b
and 14c are similarly formed. Then, a transparent conductive
material is deposited over the color filter patterns 14 to form
a common electrode 18. The transparent conductive material
can be indium-tin-oxide (ITO) or indium-zinc-oxide (IZO).
An over-coat layer 16 can be formed between the common
electrode 18 and the color filter patterns 14. The over-coat
layer 16 planarizes the surface of the color filter patterns 14
on the substrate 10.

[0013] The color filter substrate fabricated through the
above-mentioned processes is attached to an array substrate
so that the inner surfaces of the substrates face each other.
Then, a liquid crystal material is injected between the two
substrates so that a liquid crystal panel is formed. Subse-
quently, upper and lower polarizing films are attached on
outer surfaces of the liquid crystal panel, respectively.

[0014] FIG. 4 is a cross-sectional view of a color filter
substrate, on which a polarizing film is attached, according
to the related art. As shown in FIG. 4, a polarizing film 52
is attached on an outer surface of a color filter substrate 11
having a black matrix 12, red color filter pattern 144, green
color filter pattern 14b, blue color filter pattern 14¢ and a
common electrode 18. Since the polarizing film 52 is
attached on an outer surface of the color filter substrate 11,
undesired light coming from the color filter patterns 14 is not
blocked by the polarizing film 52. In other words, light going
through the color filter patterns 14 is scattered by pigments
dispersed in the color filter patterns 14 so that the scattered
light leaks through the polarizing film 52. Therefore, polar-
izing efficiency of the LCD device is reduced.

[0015] Because the polarizing film 52 has a thickness of
more than 200 micrometers (um), the polarizing film 52
causes the LCD device to have a thicker profile, which is
contrary to the desired characteristic of the thin profile.
Additionally, since the polarizing film 52 is formed by a
film-stretching method, the polarizing film 52 is weak to
heat and moisture. Thus, the performance of the liquid
crystal panel can be adversely affected by heat and moisture.
Further, the polarizing film 52 makes the liquid crystal panel
inflexible because it includes a hard-type base film support-
ing a polarizing layer and an adhesive layer.
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SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention is directed to a
liquid crystal display (LLCD) device and a fabricating method
thereof that substantially obviate one or more of problems
due to limitations and disadvantages of the related art.

[0017] An object of the present invention is to provide a
liquid crystal display (LCD) device and a fabricating method
thereof that can increase polarizing efficiency of a liquid
crystal display panel.

[0018] Another object of the present invention is to pro-
vide a liquid crystal display (LCD) device and a fabricating
method thereof that can increase flexibility of a liquid crystal
display panel.

[0019] Another object of the present invention is to pro-
vide a liquid crystal display (LCD) device and a fabricating
method thereof that can reduce the profile of a liquid crystal
display panel.

[0020] Another object of the present invention is to pro-
vide a liquid crystal display (LCD) device and a fabricating
method thereof that makes a liquid crystal display panel
more resistant to deformation by heat and moisture.

[0021] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0022] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal display
(LCD) device includes: first and second substrates, inner
surfaces of the first and second substrates facing each other;
gate and data lines crossing each other to define a pixel
region on the inner surface of the first substrate; a thin film
transistor at the crossing of the gate and data lines; a pixel
electrode connected with the thin film transistor; a color
filter pattern on the inner surface of the second substrate; a
first polarizing layer between the first and second substrates
and adjacent to the color filter pattern; and a liquid crystal
material between the first and second substrates.

[0023] In another aspect, a fabricating method of a liquid
crystal display (LCD) device includes: forming gate and
data lines crossing each other to define a pixel region;
forming a thin film transistor adjacent to where the gate and
data lines cross; forming a pixel electrode connected with
the thin film transistor on the inner surface of a first
substrate; forming a color filter pattern on the inner surface
of the second substrate, wherein the inner surfaces of the
first and second substrates face each other; forming a first
polarizing layer between the first and second substrates and
adjacent to the color filter pattern; and injecting a liquid
crystal material between the first and second substrates.

[0024] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are included
to provide a further understanding of the invention and are
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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 inven-
tion.

[0026] FIG. 1 is a perspective view of a liquid crystal
panel of an LCD device according to the related art.

[0027] FIG. 2 is a cross-sectional view of a liquid crystal
panel according to the related art.

[0028] FIGS. 3A to 3D are cross-sectional views of fab-
ricating method of a color filter substrate according to the
related art.

[0029] FIG. 4 is a cross-sectional view of a color filter
substrate, on which a polarizing film is attached, according
to the related art.

[0030] FIG. 5 is a cross-sectional view of a liquid crystal
panel according to a first embodiment of the present inven-
tion.

[0031] FIGS. 6A to 6F are cross-sectional views of a
fabricating method of a color filter substrate according to the
first embodiment of the present invention.

[0032] FIG. 7 is a cross-sectional view of a liquid crystal
panel according to a second embodiment of the present
invention.

[0033] FIG. 8 is a cross-sectional view of an LCD device
according to a third embodiment of the present invention.

[0034] FIG. 9 is a cross-sectional view of an LCD device
according to a fourth embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0035] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0036] FIG. 5 is a cross-sectional view of a liquid crystal
panel according to a first embodiment of the present inven-
tion. As shown in FIG. §, a liquid crystal panel 100 includes
an upper substrate 111 as a color filter substrate, a lower
substrate 151 as an array substrate, and a liquid crystal
material 180 interposed between the upper and lower sub-
strates 111 and 151. Inner surfaces of the upper substrate 111
and the lower substrate 151 face each other. A polarizing
film 170 is attached on the outer surface of the lower
substrate 151.

[0037] The lower substrate 151 includes a first substrate
150. A thin film transistor Tr is on the inner surface of the
first substrate 150. A pixel electrode 155 is connected with
the thin film transistor Tr. Although not shown in FIG. 5, the
lower substrate 151 also includes a gate line and a data line
crossing each other. The thin film transistor Tr is disposed
adjacent to where the gate line and the data line cross. The
thin film transistor Tr includes a gate electrode connected
with the gate line, a source electrode connected with the data
line, a drain electrode spaced apart from the source electrode
and connected with the pixel electrode 1585, and a semicon-
ductor pattern.

[0038] The upper substrate 111 includes a second substrate
110, a black matrix 115 on the inner surface of the second
substrate 110 with a red color filter pattern 1254, a green
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color filter pattern 125b and a blue color filter pattern 125¢
exposed through the black matrix 115, an over-coat layer
130 0n the color filter patterns 125, a polarizing layer 132 on
the over-coat layer 130, a protecting layer 133 on the
polarizing layer 132, and a common electrode 135 on the
protecting layer 133. The black matrix 115 can correspond
to the thin film transistor Tr, the data line and the gate line
on the lower substrate 151. Although not shown in FIG. §,
to align the liquid crystal material, upper and lower align-
ment layers are disposed on the common electrode 135 and
the pixel electrode 155, respectively.

[0039] As shown in the liquid crystal panel 100 of FIG. 5,
the polarizing film 170 is disposed on the outer surface of the
liquid crystal panel 100, and the polarizing layer 132 is not
disposed on an outer surface but rather within the liquid
crystal panel 100, such as on the inner surface of the color
filter substrate 111. A transmission axis of the polarizing
layer 132 may be near perpendicular to a transmission axis
of the polarizing film 170. A protecting layer 133 prevents
penetration of a moisture into the polarizing layer 132.

[0040] FIGS. 6A to 6F are cross-sectional views of a
fabricating method of a color filter substrate according to the
first embodiment of the present invention. As shown in FIG.
6A, a metal or a resin is deposited on a substrate 110, and
patterned through photolithography to form a black matrix
115. The black matrix 115 corresponds to a periphery
portion of a display region to display images. The black
matrix 115 also corresponds to a gate line, a data line and a
thin film transistor so as to cover a periphery portion of a
pixel. Accordingly, the black matrix 115 prevents light-
leakage and shields a channel portion of the thin film
transistor Tr from incident light.

[0041] Asshown in FIG. 6B, a red color resist is deposited
over the entire substrate 110 having the black matrix 115 by
a coating process, such as spin coating, to form a red resist
layer. Then, the red resist layer is exposed with light through
a mask having a light-transparent portion and a light-
blocking portion. The red color resist may be a negative type
resist. When the red color resist is a negative type resist, the
light-exposed portion of the red resist layer remains and the
light-blocked portion of the red resist layer is removed.
Thus, a red color filter pattern 125¢ is formed on the
substrate 110 and the black matrix 115. Then, the red color
filter pattern 125a may be cured. Green and blue color filter
patterns 125b and 125¢ are formed by similar methods.

[0042] InFIG. 6C, an over-coat layer 130 is formed on the
color filter patterns 125. The over-coat layer 130 is made of
a transparent thermal-curing or optical-curing material. The
transparent thermal-curing or optical-curing material can be
an organic material, such as photo-acrylic, epoxy and
organic-silicate, inorganic material, or hybrid-type (organic-
inorganic) material. The over-coat layer 130 planarizes the
surface of the color filter patterns 125 on the substrate 110.

[0043] In FIG. 6D, a lyotropic liquid crystal 132 is
deposited on the over-coat layer 130 and applied with shear
force using a bar coating device or a slit coating device. The
bar coating method is shown in FIG. 6D). In the bar coating
method, a bar 190 applies pressure to the lyotropic liquid
crystal 132 along a predetermined direction (arrow direction
in FIG. 6D) to apply shear force to the lyotropic liquid
crystal 132. Accordingly, a polarizing layer 132, in which
the lyotropic liquid crystal molecules are arranged in a
predetermined direction, is formed.
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[0044] To apply shear force to the lyotropic liquid crystal
132, the bar 190 is contacted the lyotropic liquid crystal 132
and then the bar 190 is moved in the predetermined direc-
tion, which is near perpendicular to a transmission axis of
the polarizing film 170 shown in FIG. 5. Alternatively, a
stage, on which the substrate 110 is disposed, may move
opposite to the predetermined direction while the bar 190 is
in contact with the lyotropic liquid crystal 132. Accordingly,
shear force arranges the lyotropic liquid crystal molecules in
a selected direction. Therefore, the polarizing layer 132
having a transmission axis in a predetermined direction is
formed.

[0045] Although the bar coating method is shown in FIG.
6D, a slit coating method can be used to achieve results
somewhat similar to the bar coating process. In the slit
coating method, when the lyotropic liquid crystal comes out
through the slit, shear force is applied to the lyotropic liquid
crystal as it comes out of the slit, thereby arranging the
lyotropic liquid crystal molecules in the predetermined
direction. Accordingly, the polarizing layer having a trans-
mission axis in the predetermined direction is formed.

[0046] The polarizing layer 132 shown in FIG. 6D can
have a thickness of about 5 micrometers~20 micrometers.
The lyotropic liquid crystal can include amine and carboxy-
lic acid having a plate structure. Alternatively, one of the
amine and carboxylic acid can be substituted. Accordingly,
the lyotropic liquid crystal has an aggregate having thin and
long bars in an aqueous solution. A phase of the lyotropic
liquid crystal does not vary depending upon temperature but
rather depends upon the density of the solution. The lyotro-
pic liquid crystal molecule has a hydrophilic substituent,
such as sulfuric acid, on its surface for stability.

[0047] In FIG. 6E, the substrate 110 having the polarizing
layer 132 is allowed to sit at a temperature of about 30
degrees Celsius~90 degrees Celsius so that the lyotropic
liquid crystal 132 is dried. Then, the substrate 110 is put in
a baking device, such as an oven having a chamber, and
subjected to a temperature of about 150 degrees Celsius~250
degrees Celsius for about 10 minutes~60 minutes so that the
polarizing layer 132 is cured. Since moisture in the polar-
izing layer 132 is removed during the drying and curing
processes, the resultant polarizing layer 132 has a thickness
of about 0.3 micrometers~1.5 micrometers.

[0048] A protecting layer 133 is formed on the polarizing
layer 132. The protecting layer 133 prevents moisture from
penetrating into the polarizing layer 132. The protecting
layer 133 may be made of barium chloride. As shown in
FIG. 6F, a transparent conductive material is deposited on
the protecting layer 133 to form a common electrode 135.

[0049] In the first embodiment of the present invention,
the polarizing layer is disposed on the over-coat layer, which
is on the color filter patterns of the color filter substrate.
Accordingly, there is no need for another polarizing film to
be attached on the outer surface of the color filter substrate.
Therefore, polarizing efficiency and flexibility of the LCD
device are increased. Further, thickness of the LCD device
is reduced and deformation by heat and moisture are
reduced.

[0050] The second embodiment of the present invention
relates to an in-plane switching (IPS) mode liquid crystal
display (LCD) device. The IPS mode LCD device includes
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a color filter substrate having a color filter pattern, an array
substrate having a thin film transistor, and a liquid crystal
interposed between the color filter substrate and the array
substrate. A pixel electrode and a common e¢lectrode are
disposed on the array substrate. The pixel electrode and the
common electrode are parallel to and spaced apart from each
other within a pixel region. Alignment of liquid crystal
molecules is changed by the in-plane electric field induced
between the common electrode and the pixel electrode.
Therefore, the IPS mode LCD has a wide viewing-angle,
about 80 degrees~85 degrees.

[0051] FIG. 7 is a cross-sectional view of a liquid crystal
panel according to a second embodiment of the present
invention. In the second embodiment, explanations of parts
similar to parts in the first embodiment will be omitted. As
shown in FIG. 7, a gate electrode 253 and a common
electrode 256 are disposed alternately on an inner surface of
a first substrate 250. Although not shown in FIG. 7, the
common line is connected with the common electrode 256
disposed on the substrate 250.

[0052] A gate insulation layer 261 is disposed on the first
substrate 250 having the gate electrode 253 and the common
electrode 256. The gate insulation layer 261 may be made of
silicon oxide (Si0,) or silicon nitride (SiN,). A semicon-
ductor pattern 258 is disposed on the gate insulation layer
261 and corresponds to the gate electrode 253. The semi-
conductor pattern 258 includes ohmic contact layers 2584 of
doped amorphous silicon and an active layer 258b of intrin-
sic amorphous silicon. Source and drain electrodes 263 and
265 are disposed on the semiconductor pattern 258 and are
spaced apart from each other. More particularly, the source
and drain electrodes 263 and 265 contact the ohmic contact
layers 258a. In addition, a pixel electrode 267 is disposed on
the gate insulating layer 261 and connected with the drain
electrode 265. The pixel electrode 267 is parallel to and
spaced apart from the common electrode 256. A passivation
layer 269 is disposed over the source electrode 263, drain
electrode 265 and the pixel electrode 267. The passivation
layer 269 may be made of silicon oxide (SiO,), silicon
nitride (SiN,) or a combination thereof.

[0053] Ablack matrix 2185, a red color filter pattern 2254,
a green color filter pattern 225b and a blue color filter pattern
225c¢, an over-coat layer 230, a polarizing layer 232, and a
protecting layer 233 are disposed subsequently on an inner
surface of the second substrate 210. Aliquid crystal material
280 is interposed between an array substrate 251 and a color
filter substrate 211. A polarizing film 270 is disposed on an
outer surface of the array substrate 251.

[0054] FIG. 8 is a cross-sectional view of an LCD device
according to a third embodiment of the present invention.
Since the liquid crystal panel in FIG. 5 is similar to that in
FIG. 8, explanations of parts similar to the parts in the first
embodiment will be omitted.

[0055] As shown in FIG. 8, on an inner surface of a first
substrate 350, a thin film transistor Tr and a pixel electrode
335 are disposed subsequently. A black matrix 315, red,
green and blue color filter patterns 3254, 3255 and 325¢, an
over-coated layer 330, a first polarizing layer 332, a pro-
tecting layer 333, and a common electrode 335 are disposed
subsequently on an inner surface of a second substrate 310.
The first polarizing layer 332 in FIG. 8 and the polarizing
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layer 132 in FIG. 5 are the same. A liquid crystal material
380 is interposed between an array substrate 351 and a color
filter substrate 311.

[0056] A second polarizing layer 375 is disposed on an
optical sheet 376 of a backlight unit. The backlight unit is
disposed below an outer surface of the array substrate 351.
The backlight unit further includes additional optical sheets
as well as the optical sheet 376 and a lamp emitting light.
The second polarizing layer 375 may be formed on the
optical sheet 376 by the same method as the first polarizing
layer 335. In other words, the second polarizing layer 375
can be formed on the optical sheet 376 by the slit coating
method or the bar coating method, as explained in the first
embodiment. In addition, the second polarizing layer 375
may be formed on the optical sheet 376 by forming the
second polarizing layer 375 on a flat substrate, and trans-
ferring the second polarizing layer 375 from on the flat
substrate to on the optical sheet 376. The second polarizing
layer 375 has a thickness of about several micrometers.

[0057] In the first and second embodiments, a polarizing
film is disposed on an outer surface of a liquid crystal panel.
However, in the third embodiment, the outer polarizing film
is substituted by a polarizing layer coated on an optical sheet
of a backlight unit. More specifically, the backlight unit
includes a lamp and at least a polarizing layer. The polar-
izing layer may be formed on an optical sheet along with a
diffusion sheet, a prism sheet and a protection sheet. Thus,
in the third embodiment, a first polarizing layer is disposed
on an inner surface of the color filter substrate of the liquid
crystal panel and a second polarizing layer is disposed on an
optical sheet, such as a prism sheet or a protection sheet, of
a backlight unit. Accordingly, thickness of the LCD device
gets thinner, and deformation by heat and moisture of the
LCD device is prevented.

[0058] FIG. 9 is a cross-sectional view of an LCD device
according to a fourth embodiment of the present invention.
The fourth embodiment of the present invention relates to an
IPS mode LCD device similar in the second embodiment.
More particularly, in a fourth embodiment, a polarizing film
is substituted with a polarizing layer included with a back-
light unit like in the third embodiment.

[0059] Explanations of parts in the fourth embodiment
similar to parts in the second and third embodiment will be
omitted. As shown in FIG. 9, a pixel electrode 467 and a
common electrode 456 parallel to and spaced apart from
each other are disposed on an array substrate 451. In a color
filter substrate 411, a first polarizing layer 432 is disposed.
Asecond polarizing layer 475 is disposed on an optical sheet
376 of a backlight unit.

[0060] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
above-discussed display device and the driving method
thereof without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. A liquid crystal display (LCD) device, comprising:

first and second substrates, inner surfaces of the first and
second substrates facing each other;
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gate and data lines crossing each other to define a pixel
region on the inner surface of the first substrate,

a thin film transistor at the crossing of the gate and data
lines;

a pixel electrode connected with the thin film transistor;

a color filter pattern on the inner surface of the second
substrate;

a first polarizing layer between the first and second
substrates and adjacent to the color filter pattern; and

a liquid crystal material between the first and second

substrates.

2. The device according to claim 1, further comprising a
common electrode on the first polarizing layer.

3. The device according to claim 2, further comprising a
polarizing film on an outer surface of the first substrate.

4. The device according to claim 2, further comprising a
backlight unit disposed on an outer surface that includes a
second polarizing layer.

5. The device according to claim 2, wherein the pixel and
common electrodes are made of a transparent conductive
material including indium-tin-oxide (ITO) or indium-zinc-
oxide (I1ZO).

6. The device according to claim 1, further comprising a
common electrode on the inner surface of the first substrate,
the common electrode being parallel to and spaced apart
from the pixel electrode in the pixel region.

7. The device according to claim 6, further comprising a
polarizing film on an outer surface of the first substrate.

8. The device according to claim 6, further comprising a
backlight unit disposed on an outer surface that includes a
second polarizing layer.

9. The device according to claim 6, wherein the common
electrode is disposed at the same layer as the gate line.

10. The device according to claim 6, wherein the pixel
electrode is disposed at the same layer as the data line.

11. The device according to claim 1, wherein the first
polarizing layer is made of lyotropic liquid crystal.

12. The device according to claim 4, wherein the second
polarizing layer is made of lyotropic liquid crystal.

13. The device according to claim 8, wherein the second
polarizing layer is made of lyotropic liquid crystal.

14. The device according to claim 11, wherein a thickness
of the first polarizing layer is about 0.3 micrometers~1.5
micrometers.

15. The device according to claim 12, wherein a thickness
of the second polarizing layer is about several micrometers.

16. The device according to claim 13, wherein a thickness
of the second polarizing layer is about several micrometers.

17. The device according to claim 1, further comprising a
protecting layer on the first polarizing layer.

18. The device according to claim 17, wherein the pro-
tecting layer is made of barium chloride.

19. A fabricating method of a liquid crystal display (LCD)
device, comprising:

forming gate and data lines crossing each other to define
a pixel region;

forming a thin film transistor adjacent to where the gate
and data lines cross;

forming a pixel electrode connected with the thin film
transistor on the inner surface of a first substrate;
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forming a color filter pattern on the inner surface of the
second substrate, wherein the inner surfaces of the first
and second substrates face each other;

forming a first polarizing layer between the first and
second substrates and adjacent to the color filter pat-
tern; and

injecting a liquid crystal material between the first and

second substrates.

20. The method according to claim 19, further comprising
forming a common electrode on the first polarizing layer.

21. The method according to claim 20, further comprising
attaching a polarizing film on an outer surface of the first
substrate.

22. The method according to claim 20, further comprising
disposing a backlight unit on an outer surface that includes
a second polarizing layer.

23. The method according to claim 20, wherein the pixel
and common electrodes are made of a transparent conduc-
tive material including indium-tin-oxide (ITO) or indium-
zinc-oxide (IZO).

24. The method according to claim 19, further comprising
forming a common electrode on the inner surface of the first
substrate, wherein the common electrode is parallel to and
spaced apart from the pixel electrode in the pixel region.

25. The method according to claim 24, further comprising
attaching a polarizing film on an outer surface of the first
substrate.

26. The method according to claim 24, further comprising
disposing a backlight unit on an outer surface that includes
a second polarizing layer.

27. The method according to claim 24, wherein the
common electrode is formed in the same step as the gate
line.

28. The method according to claim 24, wherein the pixel
is formed in the same step as the data line.

29. The method according to claim 19, wherein the first
polarizing layer is made of a lyotropic liquid crystal.

30. The method according to claim 22, wherein the second
polarizing layer is made of a lyotropic liquid crystal.

31. The method according to claim 26, wherein the second
polarizing layer is made of a lyotropic liquid crystal.

32. The method according to claim 29, wherein the step
of forming the first polarizing layer comprises:

depositing the lyotropic liquid crystal on the color filter
pattern;

drying the lyotropic liquid crystal; and

curing the lyotropic liquid crystal.

33. The method according to claim 32, wherein the
lyotropic liquid crystal is deposited by one of a bar coating
method and a slit coating method.

34. The method according to claim 32, wherein the
lyotropic liquid crystal is dried at about 30 degrees Cel-
sius~90 degrees Celsius.

35. The method according to claim 32, wherein the
lyotropic liquid crystal is cured at about 150 degrees Cel-
sius~250 degrees Celsius during about 10 minutes~60 min-
utes.

36. The method according to claim 32, wherein the
lyotropic liquid crystal is deposited with a thickness of about
5 micrometers~20 micrometers.
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37. The method according to claim 29, wherein a thick-
ness of the first polarizing layer is about 0.3 microme-
ters~1.5 micrometers.

38. The method according to claim 30, wherein the step
of forming the second polarizing layer comprises:

depositing the lyotropic liquid crystal on an optical sheet;
drying the lyotropic liquid crystal; and

curing the lyotropic liquid crystal.
39. The method according to claim 30, wherein the step
of forming the second polarizing layer comprises:

depositing the lyotropic liquid crystal on a third substrate;
and

transferring the lyotropic liquid crystal from on the third

substrate on an optical sheet.

40. The method according to claim 30, wherein a thick-
ness of the second polarizing layer is about several
micrometers.

41. The method according to claim 31, wherein the step
of forming the second polarizing layer comprises:
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depositing the lyotropic liquid crystal on an optical sheet;
drying the lyotropic liquid crystal; and

curing the lyotropic liquid crystal.

42. The method according to claim 31, wherein the step
of forming the second polarizing layer comprises:

depositing the lyotropic liquid crystal on a third substrate;
and

transferring the lyotropic liquid crystal from on the third

substrate to an optical sheet.

43. The method according to claim 31, wherein a thick-
ness of the second polarizing layer is about several
micrometers.

44. The method according to claim 19, further comprising
forming a protecting layer on the first polarizing layer.

45. The method according to claim 44, wherein the
protecting layer is made of barium chloride.



TRBR(F) RBERKBERHEFES E
K (BE)S US20050140894A1

HRiES US11/023611
FRIFE(FFRRAE) REERERAHF

BRiE (TR A(F) LG.PHILIPS LCD CO., LTD.

LFERE(ERD)AGE) LG DISPLAY CO., LTD.

[#R]REAA YOON SUNGHOE

KREBA YOON, SUNGHOE

IPCHE& GO02F1/1335 G02F1/1343
CPCHZES G02F2001/133565 G0O2F1/133528
i £ 1020030101675 2003-12-31 KR
H A0 FF Sk US7423707

SNERaE Espacenet USPTO

BEGR)

—MERER (LCD) &
KA REH L E S R A BB LR R AEE — RN ARE LRE
GR X MR NBRELA R XA EREEE GEZBREEERAEE
BEE-ERNARELNRCRERE—NE_ERCAHSEESH
B RABHE —RIRE; AR E—FE_ERZEEER M,

B9 g-MECEf S-NE-ER

patsnap

2005-06-30

2004-12-29

125

L

125¢
W 415 )

m

/ <&
ST TN

313

/ﬂ///////////////ﬂ

180

| 1 1 -

IN-155

T R

150

18

| W T

NATO


https://share-analytics.zhihuiya.com/view/88ee153e-c942-4fb8-8fc5-2d3aed8f0658
https://worldwide.espacenet.com/patent/search/family/034698896/publication/US2005140894A1?q=US2005140894A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220050140894%22.PGNR.&OS=DN/20050140894&RS=DN/20050140894

