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STEREOSCOPIC LIQUID CRYSTAL DISPLAY
DEVICE USING A LIQUID CRYSTAL POLYMER
FILM AND FABRICATING METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. 2001-11617, filed on Mar. 7, 2001,
which is hereby incorporated by reference 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 device, and more particularly to a stereoscopic liquid
crystal display device using a liquid crystal polymer film and
fabricating method thereof.

[0004] 2. Discussion of the Related Art

[0005] Innormal vision, human eyes perceive views of the
world from two different perspectives due to their spatial
separation. The spatial separation between typical eyes is
about 65 mm. In order to assess the distance between
objects, the brain integrates the two perspectives obtained
from each eye. In order to provide a display, which is
effective in displaying three-dimensional (3-D) images, it is
necessary to recreate this situation to the observer. That is,
supplying a so-called “stereoscopic pair” of images to the
observer’s eyes.

[0006] The technology expressing the 3-D images can be
divided according to the display method, the viewpoint,
whether or not the glasses are adopted, the structure of the
system, and the condition of observation. Especially, the 3-D
displays using the parallax between the right and left eyes
may be classified into two types according to whether or not
the glasses are adopted: stereoscopic displays and autoste-
reoscopic displays. Stereoscopic displays have polarization
type and time division type. Autostercoscopic displays have
barrier type and lenticular type.

[0007] Stereoscopic displays typically display both of the
images over a wide viewing area. The views are encoded by
color, polarization state, and time of the display. A filter
system of glasses worn by the observer separates the views;
thereby each eye sees only the view that is intended for it.
That is, the right and left eyes have different views.

[0008] Autostercoscopic displays present a spatial image
to the viewer without the use of glasses, goggles or other
viewing aids. Instead, the two views are only visible from
defined regions of space. A “viewing region” is a term
described as the region of space in which an image is visible
across the whole display active area. If the observer is
situated such that one eye is in one viewing region and the
other eye is in the other viewing region, then a correct set of
views is seen and a 3-D image is perceived by the observer.
In autostereoscopic displays, an image splitter and a cylin-
drical lens array is combined in the conventional display
device.

[0009] Stereoscopic displays can be divided into anaglyph
type, concentration difference type, polarizing filter type and
LCD shutter type. In anaglyph type, red and blue or red and
green filters are used for the right and left lenses of the
glasses, respectively. In concentration difference type, filters
whose transmittances are different from each other are used
for the right and left lenses of the glasses. In polarizing filter
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type, optical principle is used for the 3-D projection. In LCD
shutter type, the right and left lenses of the glasses are
alternatively shut and simultaneously, the images for the
right and left eyes are alternatively displayed.

[0010] Especially in the stereoscopic displays of polariz-
ing filter type, a polarizing plate is formed on the surface of
the display, thereby light parallel to the transmission axes of
the polarizing filters of the right and left lenses, respectively,
is emitted. The transmission axis of the polarizing filter is
called the polarization axis. The polarizing plate has a
plurality of micro-polarizing plates whose polarization axes
are parallel to the corresponding polarization axes of the
polarizing filters of the right and left lenses. Since light
emitted from the plurality of micro-polarizing plates are
received by the right and left lenses of the glasses respec-
tively, the 3-D images are perceived by the binocular par-
allax of the viewer.

[0011] FIGS. 1A and 1B are perspective views of polar-
izing plates attached to a stereoscopic device of a conven-
tional polarizing filter type and FIG. 1C is a perspective
view of conventional polarizing glasses.

[0012] In FIGS. 1A to 1C, polarizing plates “A” and “B”
are composed of a plurality of micro-polarizing plates 32a
and 32b whose polarization axes are parallel to the corre-
sponding polarization axes 334 and 33b of the polarizing
film attached to the right and left lenses of the polarizing
glasses 30 in mosaic and stripe shapes, respectively. The
polarizing plates “A” and “B,” having a plurality of micro-
polarizing plates 32a and 32b, are formed through fabrica-
tion processes of FIGS. 2A to 2F.

[0013] FIGS. 2A to 2F are schematic cross-sectional
views showing fabrication processes of a conventional poly-
mer polarizing film taken along a line II-II of FIGS. 1A and
1B.

[0014] In FIG. 2A, a plurality of first micro-polarizing
regions “C” and second micro-polarizing regions “D” are
defined on an entire surface of a substrate 34.

[0015] In FIG. 2B, a polymer polarizing film 36 having a
first polarization axis 38a is formed on the substrate 34.
Generally, the polymer polarizing film 36 is made by adsorb-
ing iodine (I) or dichromatic dyes into one-directionally
elongated poly vinyl alcohol (PVA) film. Here, a transmis-
sion axis of the polarizing film, i.e., a polarization axis is
perpendicular to the elongated direction of the PVA film. In
ambient light, only linearly polarized light parallel to the
polarization axis of the polarizing film is transmitted.

[0016] In FIG. 2C, after forming a photoresist (PR) layer
39 on the polymer polarizing film 36, an exposure process
is performed with a mask 40 over the polymer polarizing
film 36. The mask 40 has a plurality of transmission regions
“E” and a plurality of shield regions “F”. The PR is divided
into positive type and negative type. For the positive type,
the PR of the exposed region is removed by the developing
solution. For the negative type, the PR is not removed. In
this description, the case using the PR of the positive type is
explained. That is, the mask 40 is disposed over the substrate
34 so that the plurality of shield regions “F” corresponds to
the plurality of first micro-polarizing regions “C”.

[0017] In FIG. 2D, after developing, a PR pattern 394 is
formed only at the plurality of first micro-polarizing regions
“CJ!.
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[0018] In FIG. 2E, the polymer polarizing film of the
plurality of the second micro-polarizing regions “D” is
etched by, for example, a chemical etching method (water:
ethyl alcohol=30%: 70%), photochemical etching method,
excimer laser etching method or reactive ion etching
method. Then, the PR pattern 39a on the plurality of first
micro-polarizing regions “C” is removed by the stripper.
Through this photolithography process, a first polarizing
film 43 having a plurality of first micro-polarizing plates 42a
at the plurality of first micro-polarizing regions “C” is
formed.

[0019] In FIG. 2F, a second polarizing film 45 having a
plurality of second micro-polarizing plates 42b at the plu-
rality of second micro-polarizing regions “D” is formed on
another substrate 40 by repetition of processes of FIGS. 2A
to 2E. The polarization axis 385 of the second polarizing
film 45 is perpendicular to the polarization axis 38a of the
first polarizing film 43 on the plane parallel to the substrate.

[0020] In FIG. 2G, a polymer polarizing film 47 having
the plurality of first and second micro-polarizing plates 42a
and 42b whose polarizing axes 38a and 38b are perpendicu-
lar to each other is formed by attaching the first and second
polarizing films 43 and 45.

[0021] The polymer polarizing film 47 can be fabricated
by other methods, and one example of a fabrication method
will be explained as follows.

[0022] FIGS. 3A to 3E are schematic cross-sectional
views showing other fabrication processes of a conventional
polymer polarizing film.

[0023] In FIG. 3A, through exposure and developing
processes, a PR pattern 39a is formed on a PVA film 36 at
a plurality of first micro-polarizing regions “C” as in FIG.
2D.

[0024] In FIG. 3B, the polymer polarizing film 36 of
exposed region 37 between the PR pattern 39« is bleached.
That is, to eliminate the polarization property of exposed
region 37 of the polymer polarizing film 36, the exposed
surface of the polymer polarizing film 36 is treated by a
caustic solution such as potassium hydroxide. The caustic
solution, i.e., the bleaching solution can eliminate the
dichromatic effect of the PVA film so that light is not
polarized at the bleached region.

[0025] In FIG. 3C, after removing the PR pattern 39a by
the etchant, a first polarizing film 48 composed of a plurality
of first micro-polarizing plates 42 having a first polarization
axis 38a and a plurality of first bleached regions 37 is
formed.

[0026] In FIG. 3D, by depositing the PVA film on another
substrate 46 and repeating the processes of FIGS. 3A to 3C,
a second polarizing film 54 composed of a plurality of
second micro-polarizing plates 50 having a second polar-
ization axis 385 and a plurality of second bleached regions
52 is formed. The second polarization axis 38b of the
plurality of second micro-polarizing plates 50 is perpendicu-
lar to the first polarization axis 38a (of FIG. 3C) of the
plurality of first micro-polarizing plates 42 (of FIG. 3C).
Furthermore, the plurality of second micro-polarizing plates
50 and the plurality of second bleached regions 52 are
disposed at the second polarizing region “D” and the first
polarizing region “C,” respectively.
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[0027] In FIG. 3E, the first and second polarizing films 48
and 54 are attached to obtain the polymer polarizing film 56.
Since the first micro-polarizing plate 42 of the first polar-
izing film 48 corresponds to the second bleached region 52
of the second polarizing film 48, the attached polymer
polarizing film 56 is composed of the plurality of first and
second micro-polarizing plates 42 and 50 whose polarization
axes are perpendicular to each other. Each micro-polarizing
plate 42 and 50 can be formed in a mosaic or stripe shape.

[0028] However, the fabricating method of a polarizing
plate using a polymer polarizing film such as PVA includes
the process of forming individual polarizing films corre-
sponding to right and left lenses of glasses and the process
of attaching individual polarizing films. Therefore, the fab-
ricating process of the polarizing plate is too complicated
and the production yields are decreased due to the increased
cost.

SUMMARY OF THE INVENTION

[0029] Accordingly, the present invention is directed to a
stereoscopic liquid crystal display device that substantially
obviates one or more of problems due to limitations and
disadvantages of the related art.

[0030] An advantage of the present invention is to provide
a stereoscopic liquid crystal display device that uses a liquid
crystal polymer film instead of a conventional polymer
polarizing film, and fabricating method thereof.

[0031] Another advantage of the present invention is to
simplify the fabricating process and to improve the produc-
tion yields due to the reduced cost.

[0032] Additional features and advantages of the inven-
tion will be set forth in the description that 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 descrip-
tion and claims hereof as well as the appended drawings.

[0033] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a stereoscopic liquid crys-
tal display device includes: first and second substrates facing
and spaced apart from each other; a liquid crystal polymer
film having first and second micro-polarizing regions on an
inner surface of the first substrate, polarization axes of the
first and second micro-polarizing regions being different
from each other; a first polarizing plate on the liquid crystal
polymer film; a common electrode on the first polarizing
plate; a second polarizing plate on an outer surface of the
second substrate; a switching device on an inner surface of
the second substrate; a pixel electrode connected to the
switching device; and a liquid crystal layer interposed
between the common electrode and the pixel electrode.

[0034] In another aspect, a fabricating method of a ste-
reoscopic liquid crystal display device includes: preparing
first and second substrates, the first substrate having first and
second surfaces, and the second substrate having third and
fourth surfaces; forming a liquid crystal polymer film on the
second surface of the first substrate; exposing a first micro-
polarizing region of the liquid crystal polymer film to light
with a first exposure condition, thereby the first micro-
polarizing region having a first polarization axis; exposing a
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second micro-polarizing region of the liquid crystal polymer
film to light with a second exposure condition, thereby the
second micro-polarizing region having a second polarization
axis; forming a first polarizing plate on the liquid crystal
polymer film; forming a common electrode on the first
polarizing plate; providing a second polarizing plate on the
fourth surface of the second substrate; forming a switching
device on the third surface of the second substrate; forming
a pixel electrode connected to the switching device; attach-
ing the first and second substrates, the second surface of the
first substrate and the third surface of the second substrate
facing and spaced apart from each other; and forming a
liquid crystal layer interposed between the common elec-
trode and the pixel electrode.

[0035] 1t 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

[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 principle of the inven-
tion.

[0037]

[0038] FIGS. 1A and 1B are perspective views of polar-
izing plates attached to a stereoscopic device of a conven-
tional polarizing filter type;

[0039] FIG. 1C is a schematic perspective view of con-
ventional polarizing glasses;

[0040] FIGS. 2A to 2G are schematic cross-sectional
views showing fabrication processes of a conventional poly-
mer polarizing film taken along a line II-1I of FIGS. 1A and
1B;

[0041] FIGS. 3A to 3E are schematic cross-sectional
views showing another fabrication processes of a conven-
tional polymer polarizing film;

In the drawings:

[0042] FIG. 4 is a schematic cross-sectional view of a
stereoscopic liquid crystal display device according to an
embodiment of the present invention;

[0043] FIGS. 5A to 5E are schematic cross-sectional
views showing fabrication processes of a first substrate for
a stereoscopic liquid crystal display device according to an
embodiment of the present invention;

[0044] FIG. 6 is a schematic perspective view of a second
substrate according to an embodiment of the present inven-
tion;

[0045] FIG. 7A is a schematic cross-sectional view of a
liquid crystal polymer film and a first polarizing plate
according to an embodiment of the present invention;

[0046] FIG. 7B is a schematic perspective view of polar-
izing glasses; and

[0047] FIG. 8 is a schematic cross-sectional view of a
stereoscopic liquid crystal display device according to
another embodiment of the present invention.
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0048] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, similar reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0049] FIG. 4 is a schematic cross-sectional view of a
stereoscopic liquid crystal display device according to an
embodiment of the present invention.

[0050] In FIG. 4, first and second substrates 102 and 112
are facing and spaced apart from each other. A liquid crystal
polymer film 104, a first polarizing plate 106, a color filter
layer 108, an overcoat layer 110 and a common electrode
111 are subsequently formed on an inner surface of the first
substrate 102. A switching device “T” is formed on an inner
surface of the second substrate 112 and a pixel electrode (not
shown) is connected to the switching device “T”. A liquid
crystal layer 116 is interposed between the common elec-
trode 111 and the pixel electrode. On an outer surface of the
first substrate 102, an anti-glare film 114 can be formed to
prevent surface glare of the liquid crystal display device.
Furthermore, a second polarizing plate 120 is formed on an
outer surface of the second substrate 112 and a backlight is
provided over the second polarizing plate 120.

[0051] In the stereoscopic liquid crystal display device
having the above-mentioned structure, first and second
micro-polarizing regions “G” and “H” are defined. Since
light transmitted through the first and second micro-polar-
izing regions “G” and “H” have different phases from each
other, light with different polarization properties is emitted.
These characteristics result from the liquid crystal polymer
film.

[0052] The liquid crystal polymer film 104 is a com-
pounded polymer material in which a chiral dopant having
helical twisting power is added with a small quantity to a
polymer solvent. Therefore, the polymer solution includes a
chiral dopant having a twisting property so that the liquid
crystal polymer film has the twisting property. The twisting
angle can be adjusted by the concentration of the chiral
dopant and the photochemical property of the liquid crystal
polymer film. For example, if a liquid crystal polymer film
whose twist angle is 90° is exposed to light of a specific
intensity, the twist angle becomes less than 90°. The pho-
tochemical property of the liquid crystal polymer film is
disclosed in detail in the paper (App. Phys., Vol. 85, No. 11,
Jun. 1, 1999). If the twist angles of the liquid crystal polymer
film are different from each other due to the photochemical
property, the phase differences of the transmitted light are
also different from each other. Therefore, the liquid crystal
polymer films disposed at the first and second micro-
polarizing regions “G” and “H” can be made to have
different pitches so that the polarization properties can be
different. Consequently, the liquid crystal polymer film can
be defined by a plurality of micro-polarizing regions having
different polarization properties.

[0053] FIGS. 5A to 5E are a schematic cross-sectional
views showing fabrication processes of a first substrate for
a stereoscopic liquid crystal display device according to an
embodiment of the present invention.

[0054] In FIG. 5A, a liquid crystal polymer film 104 is
formed on a first substrate 102. A polymer solution is
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deposited on the first substrate 102, on which a rubbed
alignment layer (not shown) is formed, by a spin coating
method or a roller coating method to form the liquid crystal
polymer film 104. The liquid crystal polymer film 104 is
defined by a first micro-polarizing region “G” having a first
polarization property and a second micro-polarizing region
“H” having a second polarization property. A width of the
micro-polarizing region can be determined according to the
resolution, usually within a range of several tens to several
hundreds micrometers.

[0055] In FIG. 5B, a mask 124 having a transmission
region “E” and a shield region “F” is disposed over the
liquid crystal polymer film 104. Then, the twist angle of the
liquid crystal molecule of the first micro-polarizing region
“G” can be adjusted by exposing the liquid crystal polymer
film 104 to light with a first exposure condition such as time
or intensity.

[0056] In FIG. 5C, the mask 124 is disposed over the
liquid crystal polymer film 104, in which the transmission
region “E” of the mask 124 corresponds to the second
micro-polarizing region “H,” so that the twist angle of the
second micro-polarizing region “H” can be adjusted by
exposing the liquid crystal polymer film 104 to light with a
second exposure condition such as time or intensity.

[0057] Therefore, in FIG. 5D, the polarization axis 126 of
the liquid crystal polymer film 104 corresponding to the first
micro-polarizing region “G” can be made perpendicular to
the polarization axis 128 of the liquid crystal polymer film
104 corresponding to the second micro-polarizing region
“H”.

[0058] In FIG. 5E, a linear polarizing plate 106 made of
a polymer such as PVA is formed on the liquid crystal
polymer film 104. Subsequently, a color filter layer 108, an
overcoat layer 110 made of one of the organic insulating
material group of benzocyclobutene (BCB) and acrylic
resin, and a transparent common electrode 111 made of one
of the transparent conductive metal group of indium—tin—
oxide (ITO) and indium—zinc—oxide (IZO) are formed on
the linear polarizing plate 106.

[0059] FIG. 6 is a schematic perspective view of a second
substrate according to an embodiment of the present inven-
tion.

[0060] In FIG. 6, a gate line 130 applying a scan signal,
a data line 132 defining a pixel region “P” with the gate line
130, and a thin film transistor (TFT) “T” adjacent to the
crossing of the gate and data lines 130 and 132 are formed
on a second substrate “F,” i.e., an array substrate. The TFT
“T” has a gate electrode 134, a source electrode 136 and a
drain electrode 138. The scan signal is applied to the gate
electrode 134 from the gate line 130 and the data signal is
applied to the source electrode 136 from the data line 132.
The source and drain electrodes 136 and 138 are spaced
apart from each other. Furthermore, an active layer (not
shown) of a semiconductor is formed over the gate electrode
134. In the pixel region “P,” a transparent pixel electrode 140
is formed and the data signal is applied to the pixel electrode
140 from the drain electrode 138 so that a liquid erystal layer
116 can be driven by the pixel electrode 140 and the
common electrode 111 (of FIG. 5E). Then, the first and
second substrates are attached to form a stereoscopic liquid
crystal display device.
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[0061] FIG. 7A is a schematic cross-sectional view of a
liquid crystal polymer film and a first polarizing plate
according to an embodiment of the present invention and
FIG. 7B is a schematic perspective view of a polarizing
glasses. For example, a liquid crystal molecule of a liquid
crystal polymer film 104 corresponding to the first micro-
polarizing region “G” has a twist angle of 90° and a liquid
crystal molecule of a liquid crystal polymer film 104 cor-
responding to the second micro-polarizing region “H” has a
homogeneous alignment.

[0062] In FIG. 7A, the liquid crystal polymer film 104a
corresponding to the first micro-polarizing region “G” is
formed such that the long axes of liquid crystal molecules
141 adjacent to the top and bottom of the liquid crystal
polymer film 1044 are perpendicular to each other in a plane.
Therefore, light emitted from a linearly polarizing plate 106,
parallel to the transmission axis 145, is rotated for transmit-
ting the first micro-polarizing region “G” of the liquid
crystal polymer film 104 so that the polarization axis 125 of
the transmitted light has an angle of 90° with the transmis-
sion axis 145. On the other hand, light transmitted through
the liquid crystal polymer film 104b corresponding to the
second micro-polarizing region “H” does not have a phase
difference so that the polarization axis 128 is parallel to the
transmission axis 145 of the linearly polarizing plate 106.

[0063] In FIG. 7B, light transmitted through the first and
second micro-polarizing regions “G” and “H” of the liquid
crystal polymer film 104, perpendicular to each other, reach
the right and left eyes of the viewer through the right and left
lenses 130a and 13056 of the polarizing glasses 140, respec-
tively.

[0064] FIG. 8 is a schematic cross-sectional view of a
stereoscopic liquid crystal display device according to
another embodiment of the present invention.

[0065] InFIG. 8, after a color filter layer 108 is formed on
an inner surface of a first substrate 102, an overcoat layer
110 is formed on the color filter layer 108. If the color filter
layer 108 is planarized, the overcoat layer 110 can be
omitted. Subsequently, a liquid crystal polymer film 104
having a micro-polarizing region, a linearly polarizing plate
106 and a transparent common electrode 111 are formed on
the overcoat layer 110. An orientation film can be interposed
between the overcoat layer and the liquid crystal polymer
film.

[0066] Consequently, since the stereoscopic liquid crystal
display device can have locally different polarization, prop-
erties due to the combination of the linearly polarizing plate
and the liquid crystal polymer film having different micro-
polarizing regions according to the amount of exposed light,
the fabricating process can be simplified and the cost can be
reduced.

[0067] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
method of manufacturing a stereoscopic liquid crystal dis-
play device of the present invention 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.
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What is claimed is:
1. A stereoscopic liquid crystal display device, compris-
ing:

first and second substrates facing and spaced apart from
each other;

a liquid crystal polymer film having first and second
micro-polarizing regions on an inner surface of the first
substrate, polarization axes of the first and second
micro-polarizing regions being different from each
other;

a first polarizing plate on the liquid crystal polymer film;
a common electrode on the first polarizing plate;

a second polarizing plate on an outer surface of the second
substrate;

a switching device on an inner surface of the second
substrate;

a pixel electrode connected to the switching device; and

a liquid crystal layer interposed between the common

electrode and the pixel electrode.

2. The device according to claim 1, wherein the polariza-
tion axes of the first and second micro-polarizing regions are
perpendicular to each other.

3. The device according to claim 1, wherein the liquid
crystal polymer film has a chiral dopant.

4. The device according to claim 1, further comprising a
color filter layer between the first substrate and the liquid
crystal polymer film.

5. The device according to claim 1, further comprising a
color filter layer between the first polarizing plate and the
common electrode.

6. The device according to claim 5, further comprising an
overcoat layer between the color filter layer and the common
electrode.

7. The device according to claim 1, wherein the switching
device is a thin film transistor having a gate electrode, source
and drain electrodes, and an active layer.

8. The device according to claim 1, further comprising an
anti-glare film formed on an outer surface of the first
substrate.

9. The device according to claim 1, wherein the liquid
crystal polymer film is formed by one of a spin coating
method and a roller coating method.

10. The device according to claim 1, wherein the first
polarizing plate is made of a polymer.

11. The device according to claim 10, wherein the poly-
mer is poly vinyl alcohol.

12. The device according to claim 6, wherein the overcoat
layer is made of one of benzocyclobutene and acrylic resin.

13. The device according to claim 1, wherein the common
electrode is made of one of indium—tin—oxide and
indium—zinc—oxide.

14. A fabricating method of a stereoscopic liquid crystal
display device, comprising:

preparing first and second substrates, the first substrate
having first and second surfaces, and the second sub-
strate having third and fourth surfaces;

forming a liquid crystal polymer film on the second
surface of the first substrate;

exposing a first micro-polarizing region of the liquid
crystal polymer film to light with a first exposure
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condition, thereby the first micro-polarizing region
having a first polarization axis;

exposing a second micro-polarizing region of the liquid
crystal polymer film to light with a second exposure
condition, thereby the second micro-polarizing region
having a second polarization axis;

forming a first polarizing plate on the liquid crystal
polymer film;

forming a common electrode on the first polarizing plate;

providing a second polarizing plate on the fourth surface
of the second substrate;

forming a switching device on the third surface of the
second substrate;

forming a pixel electrode connected to the switching
device;

attaching the first and second substrates, the second
surface of the first substrate and the third surface of the
second substrate facing and spaced apart from each
other; and

forming a liquid crystal layer interposed between the

common electrode and the pixel electrode.

15. The method according to claim 14, wherein the first
and second polarization axes are perpendicular to each other.

16. The method according to claim 14, wherein the liquid
crystal polymer film has a chiral dopant.

17. The method according to claim 14, further comprising
forming a color filter layer between the second surface and
the liquid crystal polymer film.

18. The method according to claim 17, further comprising
forming an overcoat layer between the color filter layer and
the liquid crystal polymer film.

19. The method according to claim 17, further comprising
forming an overcoat layer between the first polarizing plate
and the common electrode.

20. The method according to claim 14, further comprising
forming a color filter layer between the first polarizing plate
and the common electrode.

21. The method according to claim 20, further comprising
forming an overcoat layer between the color filter layer and
the common electrode.

22. The method according to claim 14, wherein the
switching device is a thin film transistor having a gate
electrode, source and drain electrodes, and an active layer.

23. The method according to claim 14, further comprising
forming an anti-glare film on an outer surface of the first
substrate.

24. The method according to claim 14, wherein the liquid
crystal polymer film is formed by one of a spin coating
method and a roller coating method.

25. The method according to claim 14, wherein the first
polarizing plate is made of a polymer.

26. The method according to claim 25, wherein the
polymer is poly vinyl alcohol.

27. The method according to claim 19, wherein the
overcoat layer is made of one of benzocyclobutene and
acrylic resin.

28. The method according to claim 14, wherein the
common electrode is made of one of indium—tin—oxide
and indium—zinc—oxide.



THMBW(EF)

[ i (S RIR) A ()

RIB(ERR)AGE)

HERB(ERR)AE)

LL-EEPN

RBA

IPCH %S
CPCH(S
£ AR

H AT 3R
ShEREESE

BEG®)

ERERRE YR AR & ERE
US20020145682A1
US10/090769

KWON SOON BUM
KU
HONG HYUNG Gl

WEBUM
Rt K-HEE
G

LG DISPLAY CO. , LTD.

KWON SOON BUM
JUNG JIN HEE
HONG HYUNG Gl

KWON, SOON-BUM
JUNG, JIN-HEE
HONG, HYUNG-GI

GO02F1/13 G02F1/1335 H04N13/00

BN EHIE R

2002-10-10

2002-03-06

patsnap

GO02F1/133528 H04N13/0497 H04N13/0434 G02F2001/133538 H04N13/337 H04N13/398

1020010011617 2001-03-07 KR

US6734923

Espacenet USPTO

—FMUGREETEENEARSREWEN T E. BLE-ME W

RIFXEN X ERRUETENAN , FARFERTERRZFEN K, —a

[

.}o

o :

X

5 _—114

102

= 104
106
108

.~ 110

\111

~—1186



https://share-analytics.zhihuiya.com/view/210b457d-3c59-49f7-9923-4100c63ea602
https://worldwide.espacenet.com/patent/search/family/019706555/publication/US2002145682A1?q=US2002145682A1
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=%2220020145682%22.PGNR.&OS=DN/20020145682&RS=DN/20020145682

