US 20140293187A1

12) Patent Application Publication (o) Pub. No.: US 2014/0293187 Al

a9y United States

NAM et al.

(43) Pub. Date: Oct. 2,2014

(54) LIQUID CRYSTAL DISPLAY DEVICE
(71) Applicant: Samsung Display Co., Ltd., Yongin-city
(KR)
(72) Inventors: Jung-Gun NAM, Seoul (KR);
Kyoung-Tai Han, Asan-si (KR);
Dae-Young Lee, Suwon-si (KR);
Dae-Hwan Jang, Gwangmyeong-si
(KR); Gug-Rae Jo, Asan-si (KR);
Atsushi Takakuwa, Hwaseong-si (KR)
(73)

Assignee: Samsung Display Co., Ltd.,

Yongin-City (KR)

(21)  Appl. No.: 13/958,059

Publication Classification

(51) Int.CL

GO2F 1/1335 (2006.01)
(52) US.CL
CPC oo GO2F 1/13362 (2013.01)
10153 349/62
(57) ABSTRACT

A liquid crystal display device includes a liquid crystal dis-
play panel and a backlight unit providing light to the liquid
crystal display panel. The liquid crystal display panel
includes a first substrate on which a thin film transistor is
disposed, a second substrate facing the first substrate, a liquid
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2013-0033165, filed on
Mar. 28, 2013, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments of the invention relate to a
liquid crystal display device. More particularly, exemplary
embodiments ofthe invention relate to a liquid crystal display
device configured to improve the brightness of a display
image.

[0004] 2. Discussion of the Background

[0005] In a liquid crystal display (hereinafter, “LCD”)
device, the light transmissivity through an array substrate and
a facing substrate may be adjusted to display an image
according to an arrangement of liquid crystals between the
substrates. The LCD device may require a light source to
provide light to an LCD panel. The light source is included in
a backlight unit of the LCD device. The light from the light
source is provided to the LCD panel having the array sub-
strate, the facing substrate, and a liquid crystal layer.

[0006] The LCD panel includes a polarizer for polarizing
the light on an upper surface or a lower surface of the sub-
strates. For example, polyvinyl alcohol (‘PVA”) may be used
as the polarizer. The quality of the polarizer is deemed good
when the polarization ratio and light transmissivity of the
polarizer is sufficiently high.

[0007] However, about half of the light provided from the
light source may be absorbed by the PVA polarizer, thereby
reducing the light transmissivity to about 50% or less.
Accordingly, light efficiency of the LCD device may be
reduced and the brightness of an image may be decreased.
[0008] Also, when the LCD device includes metallic mate-
rial in the polarizer to enhance polarization ratio and light
transmissivity, crosstalk may occur between the metallic
material and a switching element of the LCD panel.

SUMMARY

[0009] Exemplary embodiments of the invention provide
an LCD device including a polarizer capable of reducing
electronic side effects on a switching element as well as of
improving light efficiency of the light provided from a back-
light unit.

[0010] Additional features of the invention 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

[0011] An exemplary embodiment of the present invention
discloses an LCD device including an LCD panel and a back-
light unit providing light to the LCD panel. The LCD panel
may include a first substrate on which a thin film transistor is
disposed, a second substrate facing the first substrate, a liquid
crystal layer disposed between the first substrate and the
second substrate and a first polarizer disposed on the second
substrate. The first polarizer may include a plurality of metal
patterns spaced apart from each other by a predetermined
interval. The backlight unit may face the second substrate.
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[0012] An exemplary embodiment of the present invention
also discloses an LCD device including an LCD panel and a
backlight unit providing light to the LCD panel. The LCD
panel may include an array substrate, a liquid crystal layer,
and a facing substrate. The array substrate may include a
transparent substrate, a polarizer disposed on a surface of the
transparent substrate, a passivation layer covering the polar-
izer, and a thin film transistor disposed on the passivation
layer. The polarizer may have a plurality of metal patterns
spaced apart from each other by an interval. The thin film
transistor may be spaced apart from the polarizer in a hori-
zontal direction.

[0013] 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

[0014] 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 exemplary embodiments of the invention, and
together with the description serve to explain the principles of
the invention.

[0015] FIG. 1 is a cross-sectional view of an LCD device
according to an exemplary embodiment of the present inven-
tion.

[0016] FIG. 2 is a cross-sectional view of the LCD device
conceptually illustrating light reflected or polarized within
the LCD device of FIG. 1.

[0017] FIG. 3,FIG. 4, FIG. 5, FIG. 6, FIG. 7, FIG. 8, FIG.
9, F1G. 10, F1G. 11, FIG. 12, FIG. 13, FIG. 14, FIG. 15, FIG.
16, F1G. 17, FIG. 18, FIG. 19, and FIG. 20 are cross-sectional
views of LCD devices according to other exemplary embodi-
ments of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0018] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the exemplary
embodiments set forth herein. Rather, these exemplary
embodiments are provided so that this disclosure is thorough,
and will fully convey the scope of the invention to those
skilled in the art. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity. Like ref-
erence numerals in the drawings denote like elements.

[0019] It will be understood that when an element or layer
is referred to as being “on” or “connected to” another element
or layer, it can be directly on or directly connected to the other
element or layer, or intervening elements or layers may be
present. In contrast, when an element or layer is referred to as
being “directly on” or “directly connected to” another ele-
ment or layer, there are no intervening elements or layers
present. It will be understood that for the purposes of this
disclosure, “at least one of X, Y, and Z” can be construed as X
only, Y only, Z only, or any combination of two or more items
X, Y, and Z (e.g., XYZ, XYY, YZ, 77).

[0020] FIG. 1 is a cross-sectional view of an LCD device
according to an exemplary embodiment of the invention.
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[0021] Referring to FIG. 1, an LCD device includes an
LCD panel 500 and a backlight unit 700. The LCD panel 500
includes an array substrate 100, a facing substrate 200, and a
liquid crystal layer 300. The LCD panel 500 has an opening
portion OP and a light-blocking portion BP. The opening
portion OP may allow light from the backlight unit 700 to be
transmitted toward outside, while the light-blocking portion
BP may block the light from the backlight unit 700.

[0022] The array substrate 100 includes a thin film transis-
tor (hereinafter, “TFT”) 130 and a pixel electrode 150 elec-
trically connected to the TFT 130. The facing substrate 200
faces the array substrate 100. The liquid crystal layer 300 is
disposed between the array substrate 100 and the facing sub-
strate 200,

[0023] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300, while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0024] The array substrate 100 includes a first transparent
substrate 110, a light absorption polarizer 120, a TFT 130, a
gate insulation layer 132, an organic insulation layer 140, and
a pixel electrode 150. The TFT 130 corresponds to the light-
blocking portion BP. The TFT 130 includes a gate electrode
131, a semiconductor pattern 133, asource electrode 135, and
a drain electrode 137.

[0025] The first transparent substrate 110 has a first surface
110a and a second surface 1105 opposite the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material. For example, the first transparent
substrate 110 may include glass, quartz, plastic, polyethylene
terephthalate resin, polyethylene resin, or polycarbonate
resin. Hereinafter, when certain elements are disposed on the
first surface 110a, those elements are considered to be
sequentially disposed on a lower surface of the first transpar-
ent substrate 110. Similarly, when certain elements are dis-
posed on the second surface 1105, those elements are consid-
ered to be sequentially disposed on an upper surface of the
first transparent substrate 110.

[0026] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP. The gate electrode 131 is
electrically connected to a gate line (not shown). A gate on/off
signal is applied to the gate electrode 131 from a gate driving
part (not shown) to drive the TFT 130. The gate electrode 131
may include copper (Cu) or copper oxide (CuO,). Alterna-
tively, the gate electrode 131 may include gallium doped zinc
oxide (GZ0), indium doped zinc oxide (IZ0), or coppet-
manganese alloy (CuMn).

[0027] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the gate electrode 131 is formed. The gate insulation layer 132
may include transparent insulation material, for example,
such as silicon oxide or silicon nitride.

[0028] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
The semiconductor pattern 133 may include, for example,
indium (In), zinc (Zn), gallium (Ga), tin (Sn), or hafhium
(Hf). For example, the semiconductor pattern 133 may be an
oxide semiconductor pattern including indium gallium zinc
oxide (IGZ0), indium tin zinc oxide (ITZO), or hafhium
indium zinc oxide (HIZO).

[0029] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-

Oct. 2,2014

ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0030] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface. The organic insu-
lation layer 140 may include an organic insulation material
such as, for example, acryl resin or phenol resin.

[0031] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP. The pixel electrode 150 includes a trans-
parent conductive material. For example, the pixel electrode
150 may include indium zinc oxide (IZO), indium tin oxide
(ITO), tin oxide (SnO,), or zinc oxide (ZnO,).

[0032] Thelightabsorption polarizer 120 is disposed on the
second surface 1105 of the first transparent substrate 110. The
light absorption polarizer 120 may include, for example, a
triacetylcelluluose (TAC) layer or a polyvinyl alcohol (PVA)
layer.

[0033] Thefacing substrate 200 includes a second transpar-
ent substrate 210, a wire grid polarizer 220, a passivation
layer 230, a light blocking pattern 240, a color filter pattern,
250 and a common electrode 260.

[0034] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2106 opposite to the
third surface 210a. The second transparent substrate 210
includes a transparent insulation material. The second trans-
parent substrate 210 may include substantially the same
material as the first transparent substrate 110. For example,
the second transparent substrate 210 may include glass,
quartz, plastic, polyethylene terephthalate resin, polyethyl-
ene resin, or polycarbonate resin. Hereinafter, when certain
elements are disposed on the third surface 2104, those ele-
ments are considered to be sequentially disposed on an upper
surface of the second transparent substrate 210. Similarly,
when certain elements are disposed on the fourth surface
2105, those elements are considered to be sequentially dis-
posed on a lower surface of the second transparent substrate
210.

[0035] The wire grid polarizer 220 is disposed on the third
surface 210a of the second transparent substrate 210. The
wire grid polarizer 220 includes a plurality of metal patterns
spaced apart from each other by a desired interval INT. The
metal patterns have desired widths WD and thicknesses H,
respectively. The width WD and the thickness H of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the thickness H may
be substantially three times greater than the width WD. The
metal patterns of the wire grid polarizer 220 may be extended
in parallel in a horizontal direction. In this case, incident light
perpendicular to the horizontal direction may be transmitted
through the wire grid polarizer 220 while incident light sub-
stantially parallel to the horizontal direction may be reflected
by the wire grid polarizer 220. The polarization ratio of the
wire grid polarizer 220 may be improved when the width WD
and the interval INT are less than a wavelength of the incident
light. For example, when visible light having a wavelength
within a range of about 400 nanometers to 700 nanometers is
incident on the wire grid polarizer 220, the width WD and the
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interval INT may be substantially no greater than 400 nanom-
eters. For example, the width WD, the interval INT, and the
thickness H of the metal patterns may be about 50 nanom-
eters, 50 nanometers, and 150 nanometers, respectively. The
wire grid polarizer 220 may include metal or alloy having a
high reflectivity. For example, the wire grid polarizer 220 may
include aluminum (Al), gold (Au), silver (Ag), copper (Cu),
chromium (Cr), iron (Fe), nickel (Ni), or an alloy of these
metals.

[0036] Inthe present exemplary embodiment, the wire grid
polarizer 220 corresponds to both the opening portion OP and
the light-blocking portion BP. A portion of the wire grid
polarizer 220 corresponding to the light-blocking portion BP
may reflect incident light from the backlight unit 700 with the
light blocking pattern 240 while another portion of the wire
grid polarizer 220 corresponding to the opening portion OP
may allow incident light from the backlight unit 700 to be
transmitted. Thus, incident light from the backlight unit 700
may be reflected or transmitted according to an area on which
the wire grid polarizer 200 is disposed. The reflection or
transmission of incident light from the backlight unit 700 will
be described in detail referring to FIG. 2.

[0037] Inthe present exemplary embodiment, the wire grid
polarizer 220 inthe LCD device is spaced apart from the TFT
130 with the liquid crystal layer 300 arranged therebetween.
Therefore, electronic properties of the TFT 130 may be main-
tained without change because of the presence of the wire grid
polarizer 220.

[0038] The passivation layer 230 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the wire grid polarizer 220 is formed. The passivation layer
230 may either entirely or only partially cover the wire grid
polarizer 220. The passivation layer 230 may include a trans-
parent material such as, for example, silicon oxide or silicon
nitride.

[0039] The light blocking pattern 240 is disposed on the
passivation layer 230 corresponding to the light-blocking
portion BP. The light blocking pattern 240 may block light
which leaks from a boundary of a pixel area. For example, the
light blocking pattern 240 may overlap a data line, a gate line,
and the TFT 130.

[0040] The color filter pattern 250 is disposed on the pas-
sivation layer 230 on which the light blocking pattern 240 is
formed. The color filter pattern 250 corresponds to the open-
ing portion OP. Also, the color filter pattern 250 may partially
overlap the light blocking pattern 240. The color filter pattern
250 may include a color filter. For example, the color filter
pattern 250 may include a red filter, a green filter, or a blue
filter.

[0041] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material. For
example, the common electrode 260 may include indium zinc
oxide (1Z0), indium tin oxide (ITO), tin oxide (SnO, ), or zinc
oxide (ZnO,).

[0042] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2104 of the facing substrate 200.

[0043] FIG. 2 is a cross-sectional view of the LCD device
conceptually illustrating light reflected or polarized within
the LCD device of FIG. 1.

[0044] Referring to FIG. 2, light emitted from the backlight
unit 700 is provided to the wire grid polarizer 220 through the
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second transparent substrate 210. The wire grid polarizer 220
partially transmits the light upward and partially reflects the
light downward. In this case, the light transmitted through the
wire grid polarizer 220 in the light-blocking portion BP may
be reflected downward by the light blocking pattern 240. The
downward-reflected light may be reflected again by the sec-
ond transparent substrate 210 or the backlight unit 700 to
arrive at the wire grid polarizer 220.

[0045] On the other hand, the light transmitted through the
wire grid polarizer 220 in the opening portion OP may
sequentially pass the color filter pattern 250 and the liquid
crystal layer 300 to arrive at the light absorption polarizer 120
disposed on the first transparent substrate 110. Accordingly, a
portion of the light arrived at the light absorption polarizer
120 may be emitted toward the outside while another portion
of the light may be absorbed by the light absorption polarizer
120.

[0046] Furthermore, ambient light from the LCD panel 500
may be provided to the array substrate 100. In this case, the
ambient light may be partially absorbed by the light absorp-
tion polarizer 120 and partially transmitted toward the liquid
crystal layer 300. The ambient light provided to the liquid
crystal layer 300 may be reflected upward by the wire grid
polarizer 220 to be again emitted toward the outside.

[0047] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the
wire grid polarizer 220 to improve light usage efficiency.
Also, the wire grid polarizer 220 may be spaced apart from the
TFT 130 to reduce crosstalk between the wire grid polarizer
220 and the TFT 130.

[0048] FIG. 3 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.

[0049] Referring to FIG. 3, an LCD device according to the
present exemplary embodiment of the invention includes an
LCD panel 500 and a backlight unit 700. The LCD panel 500
includes an array substrate 100, a facing substrate 200, and a
liquid crystal layer 300. The LCD panel 500 has an opening
portion OP and a light-blocking portion BP. The opening
portion OP may allow light from the backlight unit 700 to be
transmitted toward the outside while the light-blocking por-
tion BP may block the light from the backlight unit 700. The
LCD device according to the present exemplary embodiment
is substantially the same as the LCD device illustrated in FIG.
1 except that (a) a wire grid polarizer 220 is not covered by a
passivation layer and (b) a light blocking pattern 240 and a
color filter pattern 250 are directly disposed on the wire grid
polarizer 220. Hereinafter, details of the identical elements
are briefly described.

[0050] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0051] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0052] The array substrate 100 includes a first transparent
substrate 110, a light absorption polarizer 120, a TFT 130, a
gate insulation layer 132, an organic insulation layer 140, and
apixel electrode 150. The TFT 130 corresponds to the light-
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blocking portion BP. The TFT 130 includes a gate electrode
131, a semiconductor pattern 133, asource electrode 135, and
a drain electrode 137.

[0053] The first transparent substrate 110 has a first surface
110g and a second surface 1105 opposite the first surface
110q. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0054] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP.

[0055] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the gate electrode 131 is formed.

[0056] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0057] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0058] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0059] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0060] Thelightabsorption polarizer 120 is disposed on the
second surface 1105 of the first transparent substrate 110.
[0061] The facing substrate 200 includes a second transpar-
ent substrate 210, a wire grid polarizer 220, a light blocking
pattern 240, acolor filter pattern 250, and a common electrode
260.

[0062] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite to the
third surface 210a. The second transparent substrate 210 may
include a transparent insulation material. The second trans-
parent substrate 210 may include substantially the same
material as the first transparent substrate 110.

[0063] The wire grid polarizer 220 is disposed on the third
surface 210a of the second transparent substrate 210. The
wire grid polarizer 220 includes a plurality of metal patterns
spaced apart from each other by a desired interval. The metal
patterns have desired widths and thicknesses, respectively.
The width and the thickness of the metal patterns may lie
within a range among tens of nanometers to hundreds of
nanometers. For example, the width, interval, and thickness
of the metal patterns may be about 50 nanometers, 50 nanom-
eters, and 150 nanometers, respectively. The metal patterns of
the wire grid polarizer 220 may be extended in parallel in a
horizontal direction. In this case, incident light perpendicular
to the horizontal direction may be transmitted through the
wire grid polarizer 220, while incident light substantially
parallel to the horizontal direction may be reflected by the
wire grid polarizer 220. The wire grid polarizer 220 corre-
sponds to both of the opening portion OP and the light-
blocking portion BP.

[0064] Inthe present exemplary embodiment, the wire grid
polarizer 220 in the LCD device is relatively spaced apart
from the TFT 130 with the liquid crystal layer 300 arranged
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therebetween. Therefore, electronic properties of the TFT
130 may be maintained without change because of the pres-
ence of the wire grid polarizer 220.

[0065] The light blocking pattern 240 is disposed on the
wire grid polarizer 220 corresponding to the light-blocking
portion BP. The light blocking pattern 240 may block light
which leaks from a boundary of a pixel area. For example, the
light blocking pattern 240 may overlap a data line, a gate line,
and the TFT 130.

[0066] The color filter pattern 250 is disposed on the wire
grid polarizer 220 on which the light blocking pattern 240 is
formed. The color filter pattern 250 corresponds to the open-
ing portion OP. Also, the color filter pattern 250 may partially
overlap the light blocking pattern 240. The color filter pattern
250 may include a color filter. For example, the color filter
pattern 250 may include a red filter, a green filter, or a blue
filter.

[0067] In the present exemplary embodiment, the light
blocking pattern 240 and the color filter pattern 250 may be
directly disposed on the wire grid polarizer 220. In this case,
a plurality of air gaps may be formed between adjacent metal
patterns of the wire grid polarizer 220. Alternatively, a trans-
parent material may be formed between the adjacent metal
patterns of the wire grid polarizer 220 to improve light trans-
missivity.

[0068] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0069] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.

[0070] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by utiliz-
ing the wire grid polarizer 220 to improve light usage effi-
ciency. Also, the wire grid polarizer 220 may be spaced apart
from the TFT 130 to reduce crosstalk between the wire grid
polarizer 220 and the TFT 130.

[0071] FIG. 4 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0072] Referring to FIG. 4, an LCD device according to the
present exemplary embodiment of the invention includes an
LCD panel 500, and a backlight unit 700. The LCD panel 500
includes an array substrate 100, a facing substrate 200, and a
liquid crystal layer 300. The LCD panel 500 has an opening
portion OP and a light-blocking portion BP. The opening
portion OP may allow light from the backlight unit 700 to be
transmitted toward the outside while the light-blocking por-
tion BP may block the light from the backlight unit 700. The
LCD device according to the present exemplary embodiment
is substantially the same as the LCD device illustrated in FIG.
1 except: (a) a wire grid polarizer 220 is not covered by a
passivation layer and a light blocking pattern 240; and (b) a
color filter pattern 250 is directly disposed on the wire grid
polarizer 220. Hereinafter, details of the identical elements
are briefly described.

[0073] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0074] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while



US 2014/0293187 Al

the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0075] The array substrate 100 includes a first transparent
substrate 110, a light absorption polarizer 120, a TFT 130, a
gate insulation layer 132, an organic insulation layer 140, and
a pixel electrode 150. The TFT 130 corresponds to the light-
blocking portion BP. The TFT 130 includes a gate electrode
131, a semiconductor pattern 133, a source electrode 135 and
a drain electrode 137.

[0076] The first transparent substrate 110 has a first surface
110g and a second surface 1105 opposite to the first surface
110q. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0077] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP.

[0078] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the gate electrode 131 is formed.

[0079] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0080] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0081] Inthepresentexemplary embodiment, the gate elec-
trode 131, the source electrode 135, and the drain electrode
137 may include opaque conductive materials. Accordingly,
the gate electrode 131, the source electrode 135, and the drain
electrode 137 may block light from the liquid crystal layer
300.

[0082] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0083] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0084] Thelightabsorption polarizer 120 is disposed on the
second surface 1105 of the first transparent substrate 110.
[0085] The facing substrate 200 includes a second transpar-
ent substrate 210, a wire grid polarizer 220, a color filter
pattern 250, and a common electrode 260.

[0086] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite the third
surface 210qa. The second transparent substrate 210 includes
atransparent insulation material. The second transparent sub-
strate 210 may include substantially the same material as the
first transparent substrate 110.

[0087] The wire grid polarizer 220 is disposed on the third
surface 210a of the second transparent substrate 210. The
wire grid polarizer 220 includes a plurality of metal patterns
spaced apart from each other by a desired interval. The metal
patterns have desired widths and thicknesses, respectively.
The width and the thickness of the metal patterns may lie
within a range among tens of nanometers to hundreds of
nanometers. For example, the width, interval, and thickness
of the metal patterns may be about 50 nanometers, 50 nanom-
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eters, and 150 nanometers, respectively. The metal patterns of
the wire grid polarizer 220 may be extended in parallel in a
horizontal direction. In this case, incident light perpendicular
to the horizontal direction may be transmitted through the
wire grid polarizer 220 while incident light substantially par-
allel to the horizontal direction may be reflected by the wire
grid polarizer 220. The wire grid polarizer 220 corresponds to
both the opening portion OP and the light-blocking portion
BP.

[0088] Inthe present exemplary embodiment, the wire grid
polarizer 220 in the LCD device is spaced apart from the TFT
130 with the liquid crystal layer 300 arranged therebetween.
Therefore, electronic properties of the TFT 130 may be main-
tained without change because of the presence of the wire grid
polarizer 220.

[0089] The color filter pattern 250 is disposed on the wire
grid polarizer 220. The color filter pattern 250 corresponds to
the opening portion OP. Also, the color filter pattern 250 may
partially overlap the light blocking pattern 240. The color
filter pattern 250 may include a color filter. For example, the
color filter pattern 250 may include a red filter, a green filter,
or a blue filter.

[0090] In the present exemplary embodiment, the color
filter pattern 250 may be directly disposed on the wire grid
polarizer 220. In this case, a plurality of air gaps may be
formed between adjacent metal patterns of the wire grid
polarizer 220. Alternatively, a desired transparent material
may be formed between the adjacent metal patterns of the
wire grid polarizer 220 to improve light transmissivity.
[0091] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0092] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.

[0093] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the
wire grid polarizer 220 to improve light usage efficiency.
Also, the wire grid polarizer 220 may be spaced apart fromthe
TFT 130 to reduce crosstalk between the wire grid polarizer
220 and the TFT 130.

[0094] FIG. 5 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0095] Referringto FIG. 5, an LCD device according to the
present exemplary embodiment of the invention includes an
LCD panel 500 and a backlight unit 700. The LCD panel 500
includes an array substrate 100, a facing substrate 200, and a
liquid crystal layer 300. The LCD panel 500 has an opening
portion OP and a light-blocking portion BP. The opening
portion OP may allow light from the backlight unit 700 to be
transmitted toward the outside while the light-blocking por-
tion BP may block the light from the backlight unit 700. The
LCD device according to the present exemplary embodiment
is substantially the same as the LCD device illustrated in FIG.
1 except that: (a) the array substrate 100 includes a color filter
pattern 143; and (b) the facing substrate 200 includes a planar
(“plate-type”) pattern 225 instead of a light blocking pattern.
Hereinafter, details of the identical elements are briefly
described.

[0096] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
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liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0097] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0098] The array substrate 100 includes a first transparent
substrate 110, a light absorption polarizer 120, a TFT 130, a
gate insulation layer 132, a color filter pattern 143, an organic
insulation layer 140, and a pixel electrode 150. The TFT 130
corresponds to the light-blocking portion BP. The TFT 130
includes a gate electrode 131, a semiconductor pattern 133, a
source electrode 135, and a drain electrode 137.

[0099] The first transparent substrate 110 has a first surface
110g and a second surface 1105 opposite the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0100] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP.

[0101] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the gate electrode 131 is formed.

[0102] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0103] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0104] The color filter pattern 143 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the TFT 130 is formed. The color filter pattern 143 may
correspond to the opening portion OP. Also, the color filter
pattern 143 may partially correspond to the light-blocking
portion BP. The color filter pattern 143 may include a color
filter. For example, the color filter pattern 143 may include a
red filter, a green filter, or a blue filter.

[0105] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the color filter pattern 143 is formed. The organic
insulation layer 140 may have a substantially flat surface.
[0106] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0107] Thelightabsorption polarizer 120 is disposed on the
second surface 1105 of the first transparent substrate 110.
[0108] The facing substrate 200 includes a second transpar-
ent substrate 210, a wire grid polarizer 220, a planar pattern
225, a passivation layer 230, and a common electrode 260.
[0109] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite the third
surface 210qa. The second transparent substrate 210 includes
atransparent insulation material. The second transparent sub-
strate 210 may include substantially the same material as the
first transparent substrate 110.

[0110] The wire grid polarizer 220 is disposed on the third
surface 210a of the second transparent substrate 210. The
wire grid polarizer 220 may correspond to the opening por-
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tion OP. For example, the wire grid polarizer 220 may be
spaced apart from the TFT 130 in a horizontal direction in a
plan view. The wire grid polarizer 220 includes a plurality of
metal patterns spaced apart from each other with a desired
interval between the metal patterns. The metal patterns have
desired widths and thicknesses, respectively. The width and
the thickness of the metal patterns may lie within a range
among tens of nanometers to hundreds of nanometers. For
example, the width, interval, and thickness of the metal pat-
terns may be about 50 nanometers, 50 nanometers, and 150
nanometers, respectively. The metal patterns of the wire grid
polarizer 220 may be extended in parallel in a direction. In
this case, incident light perpendicular to the direction may be
transmitted through the wire grid polarizer 220 while incident
light substantially parallel to the direction may be reflected by
the wire grid polarizer 220.

[0111] The planar pattern 225 is disposed on the third sur-
face 210a of the second transparent substrate 210. The planar
pattern 225 may correspond to the light-blocking portion BP.
The planar pattern 225 blocks light from the backlight umt
700. In the present exemplary embodiment, the planar pattern
225 may be disposed in a single layer with the wire grid
polarizer 220 on the third surface 210a of the second trans-
parent substrate 210. Also, a thickness of the planar pattern
225 may be substantially greater than a thickness of the wire
grid polarizer 220. The planar pattern 225 may include sub-
stantially the same material as the wire grid polarizer 220.
Alternatively, the planar pattern 225 may have a multi-lay-
ered structure in which a plurality of metallic materials is
stacked.

[0112] Inthe present exemplary embodiment, the wire grid
polarizer 220 and the planar pattern 225 in the LCD device are
spaced apart from the TFT 130 with the liquid crystal layer
300 arranged therebetween. Therefore, electronic properties
ofthe TFT 130 may be maintained without change because of
the presence of the wire grid polarizer 220 and the planar
pattern 225.

[0113] The passivation layer 230 is disposed on the third
surface 210q of the second transparent substrate 210 on which
the wire grid polarizer 220 and the planar pattern 225 are
formed. The passivation layer 230 may either partially or
entirely cover the wire grid polarizer 220 and the planar
pattern 225. The passivation layer 230 may include a trans-
parent insulation material.

[0114] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the passivation layer 230 is formed. The common electrode
260 may include a transparent conductive material.

[0115] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.

[0116] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the
wire grid polarizer 220 and the planar pattern 225 to improve
light usage efficiency. Also, the wire grid polarizer 220 may
be spaced apart from the TFT 130 to reduce crosstalk among
the wire grid polarizer 220, the planar pattern 225 and the TFT
130.

[0117] FIG. 6 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0118] Referringto FIG. 6, an LCD device according to the
present exemplary embodiment of the invention includes an
LCD panel 500 and a backlight unit 700. The LCD panel 500
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includes an array substrate 100, a facing substrate 200, and a
liquid crystal layer 300. The LCD panel 500 has an opening
portion OP and a light-blocking portion BP. The opening
portion OP may allow light from the backlight unit 700 to be
transmitted toward the outside while the light-blocking por-
tion BP may block the light from the backlight unit 700. The
LCD device according to the present exemplary embodiment
is substantially the same as the LCD device illustrated in FIG.
5 except that: (a) the array substrate 100 includes a light
blocking pattern 147 corresponding to the light-blocking por-
tion BP; and (b) the facing substrate 200 does not include a
common electrode. Hereinafter, details of the identical ele-
ments are briefly described.

[0119] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0120] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0121] The array substrate 100 includes a first transparent
substrate 110, a light absorption polarizer 120, a TFT 130, a
gate insulation layer 132, a color filter pattern 143, a light
blocking pattern 147, an organic insulation layer 140; and a
pixel electrode 150. The TFT 130 corresponds to the light-
blocking portion BP. The TFT 130 includes a gate electrode
131, a semiconductor pattern 133, asource electrode 135, and
a drain electrode 137.

[0122] The first transparent substrate 110 has a first surface
110a and a second surface 1105 opposite the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0123] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP.

[0124] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the gate electrode 131 is formed.

[0125] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0126] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0127] The color filter pattern 143 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the TFT 130 is formed. The color filter pattern 143 may
correspond to the opening portion OP. Also, the color filter
pattern 143 may partially correspond to the light-blocking
portion BP. The color filter pattern 143 may include a color
filter. For example, the color filter pattern 143 may include a
red filter, a green filter, or a blue filter.

[0128] The light blocking pattern 147 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The light blocking pattern 147
may correspond to the TFT 130. Also, the light blocking
pattern 147 corresponds to the light-blocking portion BP. In
this case, the LCD panel 500 according to the present exem-
plary embodiment may have a BOA (black matrix on array)
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structure including the TFT 130, the color filter pattern 143,
and the light blocking pattern 147.

[0129] The organic insulation layer 140 is disposed on the
first surface 110a of the first is transparent substrate 110 on
which the color filter pattern 143 and the light blocking pat-
tern 147 are formed. The organic insulation layer 140 may
have a substantially flat surface.

[0130] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0131] Thelightabsorption polarizer 120 is disposed on the
second surface 1105 of the first transparent substrate 110.

[0132] Thefacing substrate 200 includes a second transpar-
ent substrate 210, a wire grid polarizer 220, a planar pattern
225, and a passivation layer 230.

[0133] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite the third
surface 210a. The second transparent substrate 210 includes
atransparent insulation material. The second transparent sub-
strate 210 may include substantially the same material as the
first transparent substrate 110.

[0134] The wire grid polarizer 220 is disposed on the third
surface 210a of the second transparent substrate 210. The
wire grid polarizer 220 may correspond to the opening por-
tion OP. For example, the wire grid polarizer 220 may be
spaced apart from the TFT 130 in a horizontal direction in a
plan view. The wire grid polarizer 220 includes a plurality of
metal patterns spaced apart from each other at a desired
interval. The metal patterns have desired widths and thick-
nesses, respectively. The width and the thickness of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the width, interval,
and thickness of the metal patterns may be about 50 nanom-
eters, 50 nanometers, and 150 nanometers, respectively. The
metal patterns of the wire grid polarizer 220 may be extended
in parallel in a direction. In this case, incident light perpen-
dicular to the direction may be transmitted through the wire
grid polarizer 220 while incident light substantially parallel to
the direction may be reflected by the wire grid polarizer 220.

[0135] The planar pattern 225 is disposed on the third sur-
face 210a of the second transparent substrate 210. The planar
pattern 225 may correspond to the light-blocking portion BP.
The planar pattern 225 blocks light from the backlight umt
700. In the present exemplary embodiment, the planar pattern
225 may be disposed in a single layer with the wire grid
polarizer 220 on the third surface 210a of the second trans-
parent substrate 210. Also, a thickness of the planar pattern
225 may be substantially the same as a thickness of the wire
grid polarizer 220. The planar pattern 225 may include sub-
stantially the same material as the wire grid polarizer 220.
Alternatively, the planar pattern 225 may have a multi-lay-
ered structure in which a plurality of metallic materials is
stacked.

[0136] The passivation layer 230 is disposed on the third
surface 210q of the second transparent substrate 210 on which
the wire grid polarizer 220 and the planar pattern 225 are
formed. The passivation layer 230 may either partially or
entirely cover the wire grid polarizer 220 and the planar
pattern 225. The passivation layer 230 may include a trans-
parent insulation material.
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[0137] In the present exemplary embodiment, a common
voltage may be applied to the wire grid polarizer 220 and/or
the planar pattern 225 to control liquid crystals in the liquid
crystal layer 300. In this case, arrangements of the liquid
crystals in the liquid crystal layer 300 may be adjusted by the
common voltage applied to the wire grid polarizer 220 and/or
the planar pattern 225 without the need for an additional
common electrode thereon.

[0138] Also, the wire grid polarizer 220 and the planar
pattern 225 in the LCD device are spaced apart from the TFT
130 by with the liquid crystal layer 300 arranged therebe-
tween. Therefore, electronic properties of the TFT 130 may
be maintained without change because of the presence of the
wire grid polarizer 220 and the planar pattern 225.

[0139] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.

[0140] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the
wire grid polarizer 220 and the planar pattern 225 to improve
light usage efficiency. Also, the wire grid polarizer 220 may
be spaced apart from the TFT 130 to reduce crosstalk among
the wire grid polarizer 220, the planar pattern 225, and the
TFT 130.

[0141] FIG. 7 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.

[0142] Referring to FIG. 7, an LCD device according to the
present exemplary embodiment of the invention includes an
LCD panel 500 and a backlight unit 700. The LCD panel 500
includes an array substrate 100, a facing substrate 200, and a
liquid crystal layer 300. The LCD panel 500 has an opening
portion OP and a light-blocking portion BP. The opening
portion OP may allow light from the backlight unit 700 to be
transmitted toward the outside while the light-blocking por-
tion BP may block the light from the backlight unit 700. The
LCD device according to the present exemplary embodiment
is substantially the same as the LCD device illustrated in FIG.
5 except that: (a) a thickness of a wire grid polarizer 220 is
substantially the same as a thickness of a planar pattern 225;
and (b) a common electrode 260 is directly disposed on the
wire grid polarizer 220 and the planar pattern 225 without a
passivation layer. Hereinafter, details of the identical ele-
ments are briefly described.

[0143] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0144] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0145] The array substrate 100 includes a first transparent
substrate 110, a light absorption polarizer 120, a TFT 130, a
gate insulation layer 132, a color filter pattern 143, an organic
insulation layer 140, and a pixel electrode 150. The TFT 130
corresponds to the light-blocking portion BP. The TFT 130
includes a gate electrode 131, a semiconductor pattern 133, a
source electrode 135, and a drain electrode 137.
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[0146] The first transparent substrate 110 has a first surface
1104 and a second surface 1105 opposite to the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0147] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP.

[0148] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the gate electrode 131 is formed.

[0149] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0150] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion ofthe semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0151] The color filter pattern 143 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the TFT 130 is formed. The color filter pattern 143 may
correspond to the opening portion OP. Also, the color filter
pattern 143 may partially correspond to the light-blocking
portion BP. The color filter pattern 143 may include a color
filter. For example, the color filter pattern 143 may include a
red filter, a green filter, or a blue filter.

[0152] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the color filter pattern 143 is formed. The organic
insulation layer 140 may have a substantially flat surface.
[0153] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0154] Thelightabsorption polarizer 120 is disposed on the
second surface 1105 of the first transparent substrate 110.
[0155] Thefacing substrate 200 includes a second transpar-
ent substrate 210, a wire grid polarizer 220, a planar pattern
225, and a common electrode 260.

[0156] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2106 opposite to the
third surface 210a. The second transparent substrate 210
includes a transparent insulation material. The second trans-
parent substrate 210 may include substantially the same
material as the first transparent substrate 110.

[0157] The wire grid polarizer 220 is disposed on the third
surface 210a of the second transparent substrate 210. The
wire grid polarizer 220 may correspond to the opening por-
tion OP. For example, the wire grid polarizer 220 may be
spaced apart from the TFT 130 in a horizontal direction in a
plan view. The wire grid polarizer 220 includes a plurality of
metal patterns spaced apart from each other with a desired
interval. The metal patterns have desired widths and thick-
nesses, respectively. The width and the thickness of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the width, interval,
and thickness of the metal patterns may be about 50 nanom-
eters, 50 nanometers, and 150 nanometers, respectively. The
metal patterns of the wire grid polarizer 220 may be extended
in parallel in a direction. In this case, incident light perpen-
dicular to the direction may be transmitted through the wire
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grid polarizer 220 while incident light substantially parallel to
the direction may be reflected by the wire grid polarizer 220.

[0158] The planar pattern 225 is disposed on the third sur-
face 210a of the second transparent substrate 210. The planar
pattern 225 may correspond to the light-blocking portion BP.
The planar pattern 225 blocks light from the backlight unit
700. In the present exemplary embodiment, the planar pattern
225 may be disposed in a single layer with the wire grid
polarizer 220 on the third surface 210a of the second trans-
parent substrate 210. Also, a thickness of the planar pattern
225 may be substantially the same as a thickness of the wire
grid polarizer 220. The planar pattern 225 may include sub-
stantially the same material as the wire grid polarizer 220.
Alternatively, the planar pattern 225 may have a multi-lay-
ered structure in which a plurality of metallic materials is
stacked.

[0159] Inthe present exemplary embodiment, the wire grid
polarizer 220 and the planar pattern 225 in the LCD device are
spaced apart from the TFT 130 with the liquid crystal layer
300 arranged therebetween. Therefore, electronic propetrties
of the TFT 130 may be maintained without change as a result
of the presence of the wire grid polarizer 220 and the planar
pattern 225.

[0160] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the wire grid polarizer 220 and the planar pattern 225 are
formed. The common electrode 260 may include a transpat-
ent conductive material.

[0161] Inthe present exemplary embodiment, the common
electrode 260 may be directly disposed on the wire grid
polarizer 220 and the planar pattern 225. In this case, a plu-
rality of air gaps may be formed between adjacent metal
patterns of the wire grid polarizer 220. Alternatively, a desired
transparent material may be formed between the adjacent
metal patterns to improve light transmissivity.

[0162] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.

[0163] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the
wire grid polarizer 220 and the planar pattern 225 to improve
light usage efficiency. Also, the wire grid polarizer 220 may
be spaced apart from the TFT 130 to reduce crosstalk among
the wire grid polarizer 220, the planar pattern 225 and the TFT
130.

[0164] FIG. 8 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.

[0165] Referring to FIG. 8, an LCD device according to the
present exemplary embodiment of the invention includes an
LCD panel 500 and a backlight unit 700. The LCD panel 500
includes an array substrate 100, a facing substrate 200, and a
liquid crystal layer 300. The LCD panel 500 has an opening
portion OP and a light-blocking portion BP. The opening
portion OP may allow light from the backlight unit 700 to be
transmitted toward the outside while the light-blocking por-
tion BP may block the light from the backlight unit 700. The
LCD device according to the present exemplary embodiment
is substantially the same as the LCD device illustrated in FIG.
1 except that the array substrate 100 includes a first wire grid
polarizer 121 and a first passivation layer 123 on a second
surface 1104 instead of a light absorption polarizer. Herein-
after, details of the identical elements are briefly described.

Oct. 2,2014

[0166] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0167] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0168] The array substrate 100 includes a first transparent
substrate 110, a first wire grid polarizer 121, a first passivation
layer 123, a TFT 130, a gate insulation layer 132, an organic
insulation layer 140, and a pixel electrode 150. The TFT 130
corresponds to the light-blocking portion BP. The TFT 130
includes a gate electrode 131, a semiconductor pattern 133, a
source electrode 135, and a drain electrode 137.

[0169] Thefirst transparent substrate 110 has a first surface
110a and a second surface 1106 opposite the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0170] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP.

[0171] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the gate electrode 131 is formed.

[0172] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0173] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0174] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0175] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0176] The first wire grid polarizer 121 is disposed on the
second surface 1105 of the first transparent substrate 110. The
first wire grid polarizer 121 includes a plurality of metal
patterns spaced apart from each other by a desired interval.
The metal patterns have desired widths and thicknesses,
respectively. The widthand the thickness of the metal patterns
may lie within a range among tens of nanometers to hundreds
of nanometers. For example, the width, interval, and thick-
ness of the metal patterns may be about 50 nanometers, 50
nanometers, and 150 nanometers, respectively. The metal
patterns of the first wire grid polarizer 121 may be extended in
parallel in a horizontal direction. The first wire grid polarizer
121 corresponds to both of the opening portion OP and the
light-blocking portion BP.

[0177] Inthe present exemplary embodiment, the first wire
grid polarizer 121 in the LCD device is spaced apart from the
TFT 130 with the first transparent substrate 110 arranged
therebetween. Therefore, electronic properties of the TFT
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130 may be maintained without change as a result of the
presence of the first wire grid polarizer 121.

[0178] The first passivation layer 123 is disposed on the
second surface 1105 of the first transparent substrate 110 on
which the first wire grid polarizer 121 is formed. The first
passivation layer 123 may either partially or entirely cover the
first wire grid polarizer 121. The first passivation layer 123
may include a transparent insulation material.

[0179] The facing substrate 200 includes a second transpar-
ent substrate 210, a second wire grid polarizer 220, a second
passivation layer 230, a light blocking pattern 240, a color
filter pattern 250, and a common electrode 260.

[0180] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite the third
surface 210a. The second transparent substrate 210 includes
atransparent insulation material. The second transparent sub-
strate 210 may include substantially the same material as the
first transparent substrate 110.

[0181] The second wire grid polarizer 220 is disposed on
the third surface 2104 of the second transparent substrate 210.
The second wire grid polarizer 220 includes a plurality of
metal patterns spaced apart from each other at a desired
interval. The metal patterns have desired widths and thick-
nesses, respectively. The width and the thickness of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the width, interval,
and thickness of the metal patterns may be about 50 nanom-
eters, 50 nanometers, and 150 nanometers, respectively. The
metal patterns of the wire grid polarizer 220 may be extended
in parallel in a horizontal direction. In this case, incident light
perpendicular to the horizontal direction may be transmitted
through the wire grid polarizer 220 while incident light is
substantially parallel to the horizontal direction may be
reflected by the wire grid polarizer 220. In the present exem-
plary embodiment, the second wire grid polarizer 220 corre-
sponds to both the opening portion OP and the light-blocking
portion BP.

[0182] Inthe present exemplary embodiment, the first wire
grid polarizer 121 may have a lower reflectivity than the
second wire grid polarizer 220. For example, the first wire
grid polarizer 121 may include a material having a low reflec-
tivity on top of metal patterns of the first wire grid polarizer
121. In this case, as the first wire grid polarizer 121 on the
array substrate 100 has a lower reflectivity than the second
wire grid polarizer 220 on the facing substrate 200, outer light
may transmit the first wire grid polarizer 121 toward the
liquid crystal layer 300. For example, the first wire grid polar-
izer 121 may include substantially the same material as the
second wire grid polarizer 220.

[0183] As mentioned above, the first wire grid polarizer
121 and the second wire grid polarizer 220 are spaced apart
from the TFT 130 with the first transparent substrate 110 and
the liquid crystal layer 300 arranged respectively therebe-
tween. Therefore, electronic properties of the TFT 130 may
be maintained without change as a result of the presence of
the first wire grid polarizer 121 and the second wire grid
polarizer 220.

[0184] The second passivation layer 230 is disposed on the
third surface 210a of the second transparent substrate 210 on
which the second wire grid polarizer 220 is formed. The
second passivation layer 230 may either partially or entirely
cover the second wire grid polarizer 220. The second passi-
vation layer 230 may include a transparent insulation mate-
rial.

Oct. 2,2014

[0185] The light blocking pattern 240 is disposed on the
second wire grid polarizer 230 corresponding to the light-
blocking portion BP. The light blocking pattern 240 may
block light which leaks from a boundary of a pixel area. For
example, the light blocking pattern 240 may overlap a data
line, a gate line, and the TFT 130.

[0186] Thecolor filter pattern 250 is disposed on the second
passivation layer 230 on which the light blocking pattern 240
is formed. The color filter pattern 250 corresponds to the
opening portion OP. Also, the color filter pattern 250 may
partially overlap the light blocking pattern 240. The color
filter pattern 250 may include a color filter. For example, the
color filter pattern 250 may include a red filter, a green filter,
or a blue filter.

[0187] The common electrode 260 is disposed on the third
surface 210qa of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0188] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.

[0189] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the first
and second wire grid polarizers 121, 220 to improve light
usage efficiency. Also, the first and second wire grid polariz-
ers 121, 220 may be spaced apart from the TFT 130 to reduce
crosstalk between the first and second wire grid polarizers
121, 220 and the TFT 130.

[0190] FIG. 9 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0191] Referring to FIG. 9, an LCD device according to the
present exemplary embodiment of the invention includes an
LCD panel 500 and a backlight unit 700. The LCD panel 500
includes an array substrate 100, a facing substrate 200, and a
liquid crystal layer 300. The LCD panel 500 has an opening
portion OP and a light-blocking portion BP. The opening
portion OP may allow light from the backlight unit 700 to be
transmitted toward the outside while the light-blocking por-
tion BP may block the light from the backlight unit 700. The
LCD device according to the present exemplary embodiment
is substantially the same as the LCD device illustrated in FIG.
5 except that the array substrate 100 includes a first wire grid
polarizer 121 and a first passivation layer 123 on a second
surface 1104 instead of a light absorption polarizer. Herein-
after, details of the identical elements are briefly described.
[0192] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0193] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0194] The array substrate 100 includes a first transparent
substrate 110, a first wire grid polarizer 121, a first passivation
layer 123, a TFT 130, a gate insulation layer 132, a color filter
pattern 143, an organic insulation layer 140, and a pixel
electrode 150. The TFT 130 corresponds to the light-blocking
portion BP. The TFT 130 includes a gate electrode 131, a
semiconductor pattern 133, a source electrode 135, and a
drain electrode 137.
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[0195] The first transparent substrate 110 has a first surface
110g and a second surface 1105 opposite the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0196] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP.

[0197] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the gate electrode 131 is formed.

[0198] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.

[0199] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0200] The color filter pattern 143 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the TFT 130 is formed. The color filter pattern 143 may
correspond to the opening portion OP. Also, the color filter
pattern 143 may partially correspond to the light-blocking
portion BP. The color filter pattern 143 may include a color
filter. For example, the color filter pattern 143 may include a
red filter, a green filter, or a blue filter.

[0201] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the color filter pattern 143 is formed. The organic
insulation layer 140 may have a substantially flat surface.

[0202] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0203] The first wire grid polarizer 121 is disposed on the
second surface 1105 of the first transparent substrate 110. The
first wire grid polarizer 121 includes a plurality of metal
patterns spaced apart from each other by a desired interval.
The metal patterns have desired widths and thicknesses,
respectively. The width and the thickness of the metal patterns
may lie within a range among tens of nanometers to hundreds
of nanometers. For example, the width, interval, and thick-
ness of the metal patterns may be about 50 nanometers, 50
nanometers, and 150 nanometers, respectively. The metal
patterns of the first wire grid polarizer 121 may be extended in
parallel in a horizontal direction. The first wire grid polarizer
121 corresponds to both of the opening portion OP and the
light-blocking portion BP.

[0204] Inthe present exemplary embodiment, the first wire
grid polarizer 121 in the LCD device is spaced apart from the
TFT 130 with the first transparent substrate 110 arranged
therebetween. Therefore, the electronic properties of the TFT
130 may be maintained without changing due to the first wire
grid polarizer 121.

[0205] The first passivation layer 123 is disposed on the
second surface 1105 of the first transparent substrate 110 on
which the first wire grid polarizer 121 is formed. The first
passivation layer 123 may either partially or entirely cover the
first wire grid polarizer 121. The first passivation layer 123
may include a transparent insulation material.
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[0206] Thefacing substrate 200 includes a second transpar-
ent substrate 210, a second wire grid polarizer 220, a planar
pattern 225, a second passivation layer 230, and a common
electrode 260.

[0207] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite the third
surface 210q. The second transparent substrate 210 includes
atransparent insulation material. The second transparent sub-
strate 210 may include substantially the same material as the
first transparent substrate 110.

[0208] The second wire grid polarizer 220 is disposed on
the third surface 210a of the second transparent substrate 210.
The second wire grid polarizer 220 may correspond to the
opening portion OP. For example, the second wire grid polar-
izer 220 may be spaced apart from the TFT 130 in ahorizontal
direction in a plan view. The second wire grid polarizer 220
includes a plurality of metal patterns spaced apart from each
other by a desired interval. The metal patterns may have
desired widths and thicknesses, respectively. The width and
the thickness of the metal patterns may lie within a range
among tens of nanometers to hundreds of nanometers. For
example, the width, interval, and thickness of the metal pat-
terns may be about 50 nanometers, 50 nanometers, and 150
nanometers, respectively. The metal patterns of the second
wire grid polarizer 220 may be extended in parallel in a
direction. In this case, incident light perpendicular to the
direction may be transmitted through the second wire grid
polarizer 220 while incident light substantially parallel to the
direction may be reflected by the second wire grid polarizer
220.

[0209] Inthe present exemplary embodiment, the first wire
grid polarizer 121 may have a lower reflectivity than the
second wire grid polarizer 220. For example, the first wire
grid polarizer 121 may include a material having a low reflec-
tivity on top of metal patterns of the first wire grid polarizer
121. In this case, because the first wire grid polarizer 121 on
the array substrate 100 has alower reflectivity than the second
wire grid polarizer 220 on the facing substrate 200, ambient
light may be transmitted from the first wire grid polarizer 121
toward the liquid crystal layer 300. For example, the first wire
grid polarizer 121 may include substantially the same mate-
rial as the second wire grid polarizer 220.

[0210] The planar pattern 225 is disposed on the third sur-
face 210a of the second transparent substrate 210. The planar
pattern 225 may correspond to the light-blocking portion BP.
The planar pattern 225 blocks light from the backlight umt
700. In the present exemplary embodiment, the planar pattern
225 may be disposed in a single layer with the second wire
grid polarizer 220 on the third surface 210a of the second
transparent substrate 210. Also, a thickness of the planar
pattern 225 may be substantially greater than a thickness of
the second wire grid polarizer 220. The planar pattern 225
may include substantially the same material as the second
wire grid polarizer 220. Alternatively, the planar pattern 225
may have a multi-layered structure in which a plurality of
metallic materials is stacked.

[0211] As mentioned above, the first wire grid polarizer
121, the second wire grid polarizer 220, and the planar pattern
225 in the LCD device are spaced apart from the TFT 130
with the first transparent substrate 110 or the liquid crystal
layer 300 arranged therebetween.

[0212] Therefore, electronic properties of the TFT 130 may
be maintained without change as a result of the presence of
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the first wire grid polarizer 121, the second wire grid polarizer
220, and the planar pattern 225.

[0213] The second passivation layer 230 is disposed on the
third surface 210a of the second transparent substrate 210 on
which the second wire grid polarizer 220 and the planar
pattern 225 are formed. The second passivation layer 230 may
either partially or entirely cover the second wire grid polarizer
220 and the planar pattern 225. The second passivation layer
230 may include a transparent insulation material.

[0214] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the passivation layer 230 is formed. The common electrode
260 may include a transparent conductive material.

[0215] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.

[0216] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the first
and second wire grid polarizers 121, 220 and the planar
pattern 225 to improve light usage efficiency. Also, the first
and second wire grid polarizers 121, 220 may be spaced apart
from the TFT 130 to reduce crosstalk among the first and
second wire grid polarizers 121, 220, the planar pattern 225,
and the TFT 130.

[0217] FIG. 10 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0218] Referring to FIG. 10, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
500 includes an array substrate 100, a facing substrate 200,
and a liquid crystal layer 300. The LCD panel 500 has an
opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight unit
700 to be transmitted toward the outside while the light-
blocking portion BP may block the light from the backlight
unit 700. The LCD device according to the present exemplary
embodiment is substantially the same as the LCD device
illustrated in FIG. 1 except that: (a) a wire grid polarizer 220
is disposed on a fourth surface 2105 of a second transparent
substrate 210; and (b) a TF T 130 has a top-gate structure in the
array substrate 100. Hereinafter, details of the identical ele-
ments are briefly described.

[0219] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0220] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0221] The array substrate 100 includes a first transparent
substrate 110, a light absorption polarizer 120, a TFT 130, a
gate insulation layer 132, an inorganic insulation layer 134,
an organic insulation layer 140, and a pixel electrode 150. The
TFT 130 corresponds to the light-blocking portion BP. The
TFT 130 includes a gate electrode 131, a semiconductor
pattern 133, a sourceelectrode 135, and a drain electrode 137.
[0222] The first transparent substrate 110 has a first surface
110a and a second surface 1105 opposite the first surface
110q. The first transparent substrate 110 includes a transpar-
ent insulation material.
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[0223] The semiconductor pattern 133 is disposed on the
first surface 110a of the first transparent substrate 110 corre-
sponding to the light-blocking portion BP.

[0224] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the semiconductor pattern 133 is formed.

[0225] The gate electrode 131 is disposed on the gate insu-
lation layer 132 to overlap the semiconductor pattern 133.
[0226] The inorganic insulation layer 134 is disposed on
the gate insulation layer 132 on which the gate electrode 131
is formed. The inorganic insulation layer 134 may have sub-
stantially the same material as the gate insulation layer 132.
[0227] The source electrode 135 is disposed on the inor-
ganic insulation layer 134 to overlap an end portion of the
semiconductor pattern 133. The source electrode 135 con-
tacts the semiconductor pattern 133 through a first contact
hole CNT1 penetrating the inorganic insulation layer 134 and
the gate insulation layer 132.

[0228] Thedrain electrode 137 is disposed on the inorganic
insulation layer 134 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135. The drain electrode 137
contacts the semiconductor pattern 133 through a second
contact hole CNT?2 penetrating the inorganic insulation layer
134 and the gate insulation layer 132.

[0229] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0230] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a third contact hole CNT3
penetrating the organic insulation layer 140. The pixel elec-
trode 150 may correspond to the opening portion OP. An end
portion of the pixel electrode 150 may partially correspond to
the light-blocking portion BP.

[0231] Thelightabsorption polarizer 120 is disposed on the
second surface 1105 of the first transparent substrate 110.
[0232] Thefacing substrate 200 includes a second transpar-
ent substrate 210, a wire grid polarizer 220, a passivation
layer 230, a light blocking pattern 240, a color filter pattern
250, and a common electrode 260.

[0233] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite the third
surface 210a. The second transparent substrate 210 includes
atransparent insulation material. The second transparent sub-
strate 210 may include substantially the same material as the
first transparent substrate 110.

[0234] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line, and the TFT
130.

[0235] The color filter pattern 250 is disposed on the third
surface 2104 of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0236] The common electrode 260 is disposed on the third
surface 210qa of the second transparent substrate 210 on which
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the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0237] The wiregrid polarizer 220 is disposed on the fourth
surface 2105 of the second transparent substrate 210. The
wire grid polarizer 220 includes a plurality of metal patterns
spaced apart from each other by a desired interval. The metal
patterns have desired widths and thicknesses, respectively.
The width and the thickness of the metal patterns may lie
within a range among tens of nanometers to hundreds of
nanometers. For example, the width, interval, and thickness
of the metal patterns may be about 50 nanometers, 50 nanom-
eters, and 150 nanometers, respectively. The metal patterns of
the wire grid polarizer 220 may be extended in parallel in a
horizontal direction. In this case, incident light perpendicular
to the horizontal direction may be transmitted through the
wire grid polarizer 220 while incident light substantially par-
allel to the horizontal direction may be reflected by the wire
grid polarizer 220. The wire grid polarizer 220 corresponds to
both of the opening portion OP and the light-blocking portion
BP.

[0238] Inthe present exemplary embodiment, the wire grid
polarizer 220 inthe LCD device is spaced apart from the TFT
130 with both the liquid crystal layer 300 and the second
transparent substrate 210 arranged therebetween. Therefore,
electronic properties of the TFT 130 may be maintained with-
out changeas a result of the presence of the wire grid polarizer
220.

[0239] The passivation layer 230 is disposed on the fourth
surface 2106 of the second transparent substrate 210 on which
the wire grid polarizer 220 is formed. The passivation layer
230 may either partially or entirely cover the wire grid polar-
izer 220. The passivation layer 230 may include a transparent
insulation material.

[0240] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.

[0241] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the
wire grid polarizer 220 to improve light usage efficiency.
Also, the wire grid polarizer 220 may be spaced apart from the
TFT 130 to reduce crosstalk between the wire grid polarizer
220 and the TFT 130.

[0242] FIG. 11 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0243] Referring to FIG. 11, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
500 includes an array substrate 100, a facing substrate 200,
and a liquid crystal layer 300. The LCD panel 500 has an
opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight unit
700 to be transmitted toward the outside while the light-
blocking portion BP may block the light from the backlight
unit 700. The LCD device according to the present exemplary
embodiment is substantially the same as the LCD device
illustrated in FIG. 10 except that the facing substrate 200
includes a planar pattern 225 on a fourth surface 31056. Here-
inafter, details of the identical elements are briefly described.
[0244] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.
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[0245] 1In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0246] The array substrate 100 includes a first transparent
substrate 110, a light absorption polarizer 120, a TFT 130, a
gate insulation layer 132, an inorganic insulation layer 134,
an organic insulation layer 140, and a pixel electrode 150. The
TFT 130 corresponds to the light-blocking portion BP. The
TFT 130 includes a gate electrode 131, a semiconductor
pattern 133, asourceelectrode 135, and a drain electrode 137.
[0247] The first transparent substrate 110 has a first surface
110a and a second surface 1106 opposite the first surface
110q. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0248] The semiconductor pattern 133 is disposed on the
first surface 110a of the first transparent substrate 110 corre-
sponding to the light-blocking portion BP.

[0249] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the semiconductor pattern 133 is formed.

[0250] The gate electrode 131 is disposed on the gate insu-
lation layer 132 to overlap the semiconductor pattern 133.
[0251] The inorganic insulation layer 134 is disposed on
the gate insulation layer 132 on which the gate electrode 131
is formed. The inorganic insulation layer 134 may have sub-
stantially the same material as the gate insulation layer 132.
[0252] The source electrode 135 is disposed on the inor-
ganic insulation layer 134 to overlap an end portion of the
semiconductor pattern 133. The source electrode 135 con-
tacts the semiconductor pattern 133 through a first contact
hole CNT1 penetrating the inorganic insulation layer 134 and
the gate insulation layer 132.

[0253] Thedrain electrode 137 is disposed on the inorganic
insulation layer 134 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135. The drain electrode 137
contacts the semiconductor pattern 133 through a second
contact hole CNT2 penetrating the inorganic insulation layer
134 and the gate insulation layer 132.

[0254] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0255] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a third contact hole CNT3
penetrating the organic insulation layer 140. The pixel elec-
trode 150 may correspond to the opening portion OP. An end
portion of the pixel electrode 150 may partially correspond to
the light-blocking portion BP.

[0256] Thelightabsorption polarizer 120 is disposed on the
second surface 1105 of the first transparent substrate 110.
[0257] Thefacing substrate 200 includes a second transpar-
ent substrate 210, a wire grid polarizer 220, a planar pattern
225, a passivation layer 230, a light blocking pattern 240, a
color filter pattern 250, and a common electrode 260.

[0258] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2106 opposite to the
third surface 210a. The second transparent substrate 210
includes a transparent insulation material. The second trans-
parent substrate 210 may include substantially the same
material as the first transparent substrate 110.
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[0259] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line and the TFT
130.

[0260] The color filter pattern 250 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0261] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0262] The wiregrid polarizer 220 is disposed on the fourth
surface 2104 of the second transparent substrate 210. The
wire grid polarizer 220 may correspond to the opening por-
tion OP. For example, the wire grid polarizer 220 may be
spaced apart from the TFT 130 in a horizontal direction in a
plan view. The wire grid polarizer 220 includes a plurality of
metal patterns spaced apart from each other by a desired
interval. The metal patterns have desired widths and thick-
nesses, respectively. The width and the thickness of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the width, interval and
thickness of the metal patterns may be about 50 nanometers,
50 nanometers, and 150 nanometers, respectively. The metal
patterns of the wire grid polarizer 220 may be extended in
parallel in a horizontal direction. In this case, incident light
perpendicular to the horizontal direction may be transmitted
through the wire grid polarizer 220 while incident light sub-
stantially parallel to the horizontal direction may be reflected
by the wire grid polarizer 220.

[0263] The planar pattern 225 is disposed on the fourth
surface 2105 of the second transparent substrate 210. The
planar pattern 225 may correspond to the light-blocking por-
tion BP. The planar pattern 225 blocks light from the back-
light unit 700. In the present exemplary embodiment, the
planar pattern 225 may be disposed in a single layer with the
wire grid polarizer 220 on the fourth surface 2106 of the
second transparent substrate 210. Also, a thickness of the
planar pattern 225 may be substantially greater than a thick-
ness of the wire grid polarizer 220. The planar pattern 225
may include substantially the same material as the wire grid
polarizer 220. Alternatively, the planar pattern 225 may have
a multi-layered structure in which a plurality of metallic
materials is stacked.

[0264] Inthe present exemplary embodiment, the wire grid
polarizer 220 and the planar pattern 225 in the LCD device are
relatively spaced apart from the TFT 130 by both the liquid
crystal layer 300 and the second transparent substrate 210
therebetween. Therefore, electronic properties of the TFT
130 may be maintained without change as a result of the
presence of both the wire grid polarizer 220 and the planar
pattern 225.

[0265] The passivation layer 230 is disposed on the fourth
surface 2105 of the second transparent substrate 210 on which
the wire grid polarizer 220 and the planar pattern are formed.
The passivation layer 230 may either partially or entirely
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cover the wire grid polarizer 220 and the planar pattern 225.
The passivation layer 230 may include a transparent insula-
tion material.

[0266] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.

[0267] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the
wire grid polarizer 220 and the planar pattern 225 to improve
light usage efficiency. Also, the wire grid polarizer 220 may
be spaced apart from the TFT 130 to reduce crosstalk among
the wire grid polarizer 220, the planar pattern 225 and the TFT
130.

[0268] FIG. 12 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0269] Referring to FIG. 12, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
500 includes an array substrate 100, a facing substrate 200,
and a liquid crystal layer 300. The LCD panel 500 has an
opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight umt
700 to be transmitted toward the outside while the light-
blocking portion BP may block the light from the backlight
unit 700. The LCD device according to the present exemplary
embodiment is substantially the same as the LCD device
illustrated in FIG. 10 except that the array substrate 100
includes a first wire grid polarizer 121 on a second surface
1105 instead of a light absorption polarizer. Hereinafter,
details of the identical elements are briefly described.
[0270] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0271] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0272] The array substrate 100 includes a first transparent
substrate 110, a first wire grid polarizer 121, a first passivation
layer 123, a TFT 130, a gate insulation layer 132, an inorganic
insulation layer 134, an organic insulation layer 140, and a
pixel electrode 150. The TFT 130 corresponds to the light-
blocking portion BP. The TFT 130 includes a gate electrode
131, asemiconductor pattern 133, asource electrode 135, and
a drain electrode 137.

[0273] The first transparent substrate 110 has a first surface
110a and a second surface 1106 opposite the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0274] The semiconductor pattern 133 is disposed on the
first surface 110a of the first transparent substrate 110 corre-
sponding to the light-blocking portion BP.

[0275] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the semiconductor pattern 133 is formed.

[0276] The gate electrode 131 is disposed on the gate insu-
lation layer 132 to overlap the semiconductor pattern 133.
[0277] The inorganic insulation layer 134 is disposed on
the gate insulation layer 132 on which the gate electrode 131
is formed.
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[0278] The source electrode 135 is disposed on the inor-
ganic insulation layer 134 to overlap an end portion of the
semiconductor pattern 133. The source electrode 135 con-
tacts the semiconductor pattern 133 through a first contact
hole CNT1 penetrating the inorganic insulation layer 134 and
the gate insulation layer 132.

[0279] Thedrain electrode 137 is disposed on the inorganic
insulation layer 134 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135. The drain electrode 137
contacts the semiconductor pattern 133 through a second
contact hole CNT?2 penetrating the inorganic insulation layer
134 and the gate insulation layer 132.

[0280] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0281] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a third contact hole CNT3
penetrating the organic insulation layer 140. The pixel elec-
trode 150 may correspond to the opening portion OP. An end
portion of the pixel electrode 150 may partially correspond to
the light-blocking portion BP.

[0282] The first wire grid polarizer 121 is disposed on the
second surface 1105 of the first transparent substrate 110. The
first wire grid polarizer 121 includes a plurality of metal
patterns spaced apart from each other by a desired interval.
The metal patterns have desired widths and thicknesses,
respectively. The width and the thickness of the metal patterns
may lie within a range among tens of nanometers to hundreds
of nanometers. For example, the width, interval, and thick-
ness of the metal patterns may be about 50 nanometers, 50
nanometers, and 150 nanometers, respectively. The metal
patterns of the first wire grid polarizer 121 may be extended
parallel in a horizontal direction. The first wire grid polarizer
121 corresponds to both of the opening portion OP and the
light-blocking portion BP.

[0283] Inthe present exemplary embodiment, the first wire
grid polarizer 121 in the LCD device is spaced apart from the
TFT 130 with the first transparent substrate 110 arranged
therebetween. Therefore, electronic properties of the TFT
130 may be maintained without change as a result of the
presence of the first wire grid polarizer 121.

[0284] The first passivation layer 123 is disposed on the
second surface 1105 of the first transparent substrate 110 on
which the first wire grid polarizer 121 is formed. The first
passivation layer 123 may either partially or entirely cover the
first wire grid polarizer 121. The first passivation layer 123
may include a transparent insulation material.

[0285] The facing substrate 200 includes a second transpar-
ent substrate 210, a second wire grid polarizer 220, a second
passivation layer 230, a light blocking pattern 240, a color
filter pattern 250, and a common electrode 260.

[0286] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite to the
third surface 210a. The second transparent substrate 210
includes a transparent insulation material. The second trans-
parent substrate 210 may include substantially the same
material as the first transparent substrate 110.

[0287] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
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boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line, and the TFT
130.

[0288] The color filter pattern 250 is disposed on the third
surface 210 of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0289] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0290] The second wire grid polarizer 220 is disposed on
the fourth surface 2105 of the is second transparent substrate
210. The second wire grid polarizer 220 includes a plurality of
metal patterns spaced apart from each other by a desired
interval. The metal patterns have desired widths and thick-
nesses, respectively. The width and the thickness of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the width, interval,
and thickness of the metal patterns may be about 50 nanom-
eters, 50 nanometers, and 150 nanometers, respectively. The
metal patterns of the second wire grid polarizer 220 may be
extended in parallel in a horizontal direction. In this case,
incident light perpendicular to the horizontal direction may
be transmitted through the second wire grid polarizer 220
while incident light substantially parallel to the horizontal
direction may be reflected by the second wire grid polarizer
220. In the present exemplary embodiment, the wire grid
polarizer 220 corresponds to both of the opening portion OP
and the light-blocking portion BP.

[0291] Inthe present exemplary embodiment, the first wire
grid polarizer 121 may have a lower reflectivity than the
second wire grid polarizer 220. For example, the first wire
grid polarizer 121 may include a material having a low reflec-
tivity on top of metal patterns of the first wire grid polarizer
121. In this case, because the first wire grid polarizer 121 on
the array substrate 100 has alower reflectivity than the second
wire grid polarizer 220 on the facing substrate 200, ambient
light may be transmitted from the first wire grid polarizer 121
toward the liquid crystal layer 300. For example, the first wire
grid polarizer 121 may include substantially the same mate-
rial as the second wire grid polarizer 220.

[0292] As mentioned above, the first wire grid polarizer
121 and the second wire grid polarizer 220 in the LCD device
are spaced apart from the TFT 130 with the first transparent
substrate 110 or the liquid crystal layer 300 arranged therebe-
tween. Therefore, electronic properties of the TFT 130 may
be maintained without change as a result of the presence of
both the first wire grid polarizer 121 and the second wire grid
polarizer 220.

[0293] The second passivation layer 230 is disposed on the
fourth surface 2105 of the second transparent substrate 210 on
which the second wire grid polarizer 220 is formed. The
second passivation layer 230 may cover the second wire grid
polarizer 220 entirely or partially. The second passivation
layer 230 may include a transparent insulation material.
[0294] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.
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[0295] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the first
and second wire grid polarizers 121, 220 to improve light
usage efficiency. Also, the first and second wire grid polariz-
ers 121, 220 may be spaced apart from the TFT 130 to reduce
crosstalk among the first and second wire grid polarizers 121,
220 and the TFT 130.

[0296] FIG. 13 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0297] Referring to FIG. 13, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
500 includes an array substrate 100, a facing substrate 200,
and a liquid crystal layer 300. The LCD panel 500 has an
opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight unit
700 to be transmitted toward the outside while the light-
blocking portion BP may block the light from the backlight
unit 700. The LCD device according to the present exemplary
embodiment is substantially the same as the LCD device
illustrated in FIG. 12 except that the facing substrate 200
includes a planar pattern 225. Hereinafter, details of the iden-
tical elements are briefly described.

[0298] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0299] In the present exemplary embodiment, the array
substrate 100 is disposed on the liquid crystal layer 300 while
the facing substrate 200 is disposed under the liquid crystal
layer 300. The backlight unit 700 is disposed under the facing
substrate 200.

[0300] The array substrate 100 includes a first transparent
substrate 110, a first wire grid polarizer 121, a first passivation
layer 123, a TFT 130, a gate insulation layer 132, an inorganic
insulation layer 134, an organic insulation layer 140, and a
pixel electrode 150. The TFT 130 corresponds to the light-
blocking portion BP. The TFT 130 includes a gate electrode
131, a semiconductor pattern 133, asource electrode 135, and
a drain electrode 137.

[0301] The first transparent substrate 110 has a first surface
110a and a second surface 1105 opposite the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0302] The semiconductor pattern 133 is disposed on the
first surface 110a of the first transparent substrate 110 corre-
sponding to the light-blocking portion BP.

[0303] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the semiconductor pattern 133 is formed.

[0304] The gate electrode 131 is disposed on the gate insu-
lation layer 132 to overlap the semiconductor pattern 133.
[0305] The inorganic insulation layer 134 is disposed on
the gate insulation layer 132 on which the gate electrode 131
is formed.

[0306] The source electrode 135 is disposed on the inor-
ganic insulation layer 134 to overlap an end portion of the
semiconductor pattern 133. The source electrode 135 con-
tacts the semiconductor pattern 133 through a first contact
hole CNT1 penetrating the inorganic insulation layer 134 and
the gate insulation layer 132.
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[0307] Thedrain electrode 137 is disposed on the inorganic
insulation layer 134 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135. The drain electrode 137
contacts the semiconductor pattern 133 through a second
contact hole CNT2 penetrating the inorganic insulation layer
134 and the gate insulation layer 132.

[0308] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0309] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a third contact hole CNT3
penetrating the organic insulation layer 140. The pixel elec-
trode 150 may correspond to the opening portion OP. An end
portion of the pixel electrode 150 may partially correspond to
the light-blocking portion BP.

[0310] The first wire grid polarizer 121 is disposed on the
second surface 1105 of the first transparent substrate 110. The
first wire grid polarizer 121 includes a plurality of metal
patterns spaced apart from each other by a desired interval.
The metal patterns have desired widths and thicknesses,
respectively. The widthand the thickness of the metal patterns
may lie within a range among tens of nanometers to hundreds
of nanometers. For example, the width, interval, and thick-
ness of the metal patterns may be about 50 nanometers, 50
nanometers, and 150 nanometers, respectively. The metal
patterns of the first wire grid polarizer 121 may be extended in
parallel in a horizontal direction. The first wire grid polarizer
121 corresponds to both the opening portion OP and the
light-blocking portion BP.

[0311] Inthe present exemplary embodiment, the first wire
grid polarizer 121 in the LCD device is spaced apart from the
TFT 130 with the first transparent substrate 110 arranged
therebetween. Therefore, electronic properties of the TFT
130 may be maintained without change as a result of the
presence of the first wire grid polarizer 121.

[0312] The first passivation layer 123 is disposed on the
second surface 1105 of the first transparent substrate 110 on
which the first wire grid polarizer 121 is formed. The first
passivation layer 123 may either partially or entirely cover the
first wire grid polarizer 121. The first passivation layer 123
may include a transparent insulation material.

[0313] Thefacing substrate 200 includes a second transpar-
ent substrate 210, a second wire grid polarizer 220, a planar
pattern 225, a second passivation layer 230, a light blocking
pattern 240, a color filter pattern 250, and a common electrode
260.

[0314] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite the third
surface 210a. The second transparent substrate 210 includes
atransparent insulation material. The second transparent sub-
strate 210 may include substantially the same material as the
first transparent substrate 110.

[0315] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line, and the TFT
130.

[0316] The color filter pattern 250 is disposed on the third
surface 210qa of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
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pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0317] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0318] The second wire grid polarizer 220 is disposed on
the fourth surface 2106 of the second transparent substrate
210. The second wire grid polarizer 220 may correspond to
the opening portion OP. For example, the second wire grid
polarizer 220 may be spaced apart from the TFT 130 in a
horizontal direction in a plan view. The second wire grid
polarizer 220 includes a plurality of metal patterns spaced
apart from each other by a desired interval. The metal patterns
have desired widths and thicknesses, respectively. The width
and the thickness of the metal patterns may lie within a range
among tens of nanometers to hundreds of nanometers. For
example, the width, interval, and thickness of the metal pat-
terns may be about 50 nanometers, 50 nanometers, and 150
nanometers, respectively. The metal patterns of the second
wire grid polarizer 220 may be extended in parallel in a
direction. In this case, incident light perpendicular to the
direction may be transmitted through the second wire grid
polarizer 220 while incident light substantially parallel to the
direction may be reflected by the second wire grid polarizer
220.

[0319] Inthe present exemplary embodiment, the first wire
grid polarizer 121 may have a lower reflectivity than the
second wire grid polarizer 220. For example, the first wire
grid polarizer 121 may include a material having a low reflec-
tivity on top of metal patterns of the first wire grid polarizer
121. In this case, because the first wire grid polarizer 121 on
the array substrate 100 has a lower reflectivity than the second
wire grid polarizer 220 on the facing substrate 200, ambient
light may be transmitted from the first wire grid polarizer 121
toward the liquid crystal layer 300. For example, the first wire
grid polarizer 121 may include substantially the same mate-
rial as the second wire grid polarizer 220.

[0320] The planar pattern 225 is disposed on the fourth
surface 2105 of the second transparent substrate 210. The
planar pattern 225 may correspond to the light-blocking por-
tion BP. The planar pattern 225 blocks light from the back-
light unit 700. In the present exemplary embodiment, the
planar pattern 225 may be disposed in a single layer with the
wire grid polarizer 220 on the fourth surface 2105 of the
second transparent substrate 210. Also, a thickness of the
planar pattern 225 may be substantially greater than a thick-
ness of the wire grid polarizer 220. The planar pattern 225
may include substantially the same material as the wire grid
polarizer 220. Alternatively, the planar pattern 225 may have
a multi-layered structure in which a plurality of metallic
materials is stacked.

[0321] As mentioned above, the first wire grid polarizer
121, the second wire grid polarizer 220, and the planar pattern
225 in the LCD device are spaced apart from the TFT 130
with the first transparent substrate 110 or the liquid crystal
layer 300 arranged therebetween. Therefore, electronic prop-
erties of the TFT 130 may be maintained without change as a
result of the presence of the first wire grid polarizer 121, the
second wire grid polarizer 220, and the planar pattern 225.
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[0322] The second passivation layer 230 is disposed on the
fourth surface 2105 of the second transparent substrate 210 on
which the second wire grid polarizer 220 and the planar
pattern 225 are formed. The second passivation layer 230 may
eitherpartially or entirely cover the second wire grid polarizer
220 and the planar pattern. The second passivation layer 230
may include a transparent insulation material.

[0323] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the fourth surface 2105 of the facing substrate 200.

[0324] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the first
and second wire grid polarizers 121, 220 and the planar
pattern to improve light usage efficiency.

[0325] Also, the first and second wire grid polarizers 121,
220 may be spaced apart from the TFT 130 to reduce crosstalk
among the first and second wire grid polarizers 121, 220, the
planar pattern 225 and the TFT 130.

[0326] FIG. 14 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0327] Referring to FIG. 14, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
500 includes an array substrate 100, a facing substrate 200
and a liquid crystal layer 300. The LCD panel 500 has an
opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight unit
700 to be transmitted toward outside while the light-blocking
portion BP may block the light from the backlight unit 700.
The LCD device according to the present exemplary embodi-
ment is substantially the same as the LCD device illustrated in
FIG. 1 except for the dispositions of the array substrate 100,
the facing substrate 200, a wire grid polarizer 121, and a
planar pattern. Hereinafter, details of the identical elements
are briefly described.

[0328] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0329] In the present exemplary embodiment, the array
substrate 100 is disposed under the liquid crystal layer 300
while the facing substrate 200 is disposed on the liquid crystal
layer 300. The backlight unit 700 is disposed under the array
substrate 100.

[0330] The array substrate 100 includes a first transparent
substrate 110, a wire grid polarizer 121, a planar pattern 125,
a passivation layer 123, a TFT 130, a gate insulation layer
132, an organic insulation layer 140, and a pixel electrode
150. The TFT 130 corresponds to the light-blocking portion
BP. The TFT 130 includes a gate electrode 131, a semicon-
ductor pattern 133, a source electrode 135, and a drain elec-
trode 137.

[0331] Thefirst transparent substrate 110 has a first surface
110a and a second surface 1105 opposite the first surface
110q. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0332] Hereinafter, when certain elements are disposed on
the first surface 110qa, those elements are considered to be
sequentially disposed on an upper surface of the first trans-
parent substrate 110. Similarly, when certain elements are
disposed on the second surface 1105, those elements are



US 2014/0293187 Al

considered to be sequentially disposed on a lower surface of
the first transparent substrate 110.

[0333] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP.

[0334] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the gate electrode 131 is formed.

[0335] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.

[0336] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0337] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0338] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0339] The wire grid polarizer 121 is disposed on the sec-
ond surface 1105 of the first transparent substrate 110. The
wire grid polarizer 121 may correspond to the opening por-
tion OP. For example, the wire grid polarizer 121 may be
spaced apart from the TFT 130 in a horizontal direction in a
plan view. The wire grid polarizer 121 includes a plurality of
metal patterns spaced apart from each other by a desired
interval. The metal patterns have desired widths and thick-
nesses, respectively. The width and the thickness of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the width, interval,
and thickness of the metal patterns may be about 50 nanom-
eters, 50 nanometers, and 150 nanometers, respectively. The
metal patterns of the wire grid polarizer 121 may be extended
in parallel in a direction. In this case, incident light perpen-
dicular to the direction may be transmitted through the wire
grid polarizer 121 while incident light substantially parallel to
the direction may be reflected by the wire grid polarizer 121.

[0340] The planar pattern 125 is disposed on the second
surface 1105 of the first transparent substrate 110. The planar
pattern 125 may correspond to the light-blocking portion BP.
The planar pattern 125 blocks light from the backlight unit
700. In the present exemplary embodiment, the planar pattern
125 may be disposed in a single layer with the wire grid
polarizer 121 on the second surface 1105 of the first transpar-
ent substrate 110. Also, a thickness of the planar pattern 125
may be substantially the same as a thickness of the wire grid
polarizer 121.

[0341] Theplanar pattern 125 may include substantially the
same material as the wire grid polarizer 121. Alternatively,
the planar pattern 125 may have a multi-layered structure in
which a plurality of metallic materials is stacked.

[0342] Inthe present exemplary embodiment, the wire grid
polarizer 121 and the planar pattern 125 in the LCD device are
spaced apart from the TFT 130 with the first transparent
substrate 110 arranged therebetween. Therefore, electronic
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properties of the TFT 130 may be maintained without change
as a result of the presence of the wire grid polarizer 121 and
the planar pattern 125.

[0343] The passivation layer 123 is disposed on the second
surface 1106 of the first transparent substrate 110 on which
the wire grid polarizer 121 and the planar pattern 125 are
formed. The passivation layer 123 may either partially or
entirely cover the wire grid polarizer 121 and the planar
pattern 125. The passivation layer 123 may include a trans-
parent insulation material.

[0344] The facing substrate 200 includes a second transpar-
ent substrate 210, a light absorption polarizer 270, a light
blocking pattern 240, a color filter pattern 250, and a common
electrode 260.

[0345] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2106 opposite to the
third surface 210a. The second transparent substrate 210
includes a transparent insulation material. The second trans-
parent substrate 210 may include substantially the same
material as the first transparent substrate 110.

[0346] Hereinafter, when certain elements are disposed on
the third surface 210a, those elements are considered to be
sequentially disposed on a lower surface of the second trans-
parent substrate 210. Similarly, when certain elements are
disposed on the fourth surface 2104, those elements are con-
sidered to be sequentially disposed on an upper surface ofthe
second transparent substrate 210.

[0347] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line, and the TFT
130.

[0348] The color filter pattern 250 is disposed on the third
surface 210qa of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0349] The common electrode 260 is disposed on the third
surface 210qa of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0350] Thelightabsorption polarizer 270 is disposed on the
fourth surface 2105 of the second transparent substrate 210.
[0351] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the second surface 1105 of the array substrate 100.

[0352] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the
wire grid polarizer 121 and the planar pattern 125 to improve
light usage efficiency. Also, the wire grid polarizer 121 and
the planar pattern 125 may be spaced apart from the TFT 130
to reduce crosstalk among the wire grid polarizer 121, the
planar pattern 125 and the TFT 130.

[0353] FIG. 15 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0354] Referring to FIG. 15, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
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500 includes an array substrate 100, a facing substrate 200,
and a liquid crystal layer 300. The LCD panel 500 has an
opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight unit
700 to be transmitted toward outside while the light-blocking
portion BP may block the light from the backlight unit 700.
The LCD device according to the present exemplary embodi-
ment is substantially the same as the LCD device illustrated in
FIG. 14 except that the facing substrate 200 includes a second
wire grid polarizer 220 and a second passivation layer 230.
Hereinafter, details of the identical elements are briefly
described.

[0355] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0356] In the present exemplary embodiment, the array
substrate 100 is disposed under the liquid crystal layer 300
while the facing substrate 200 is disposed on the liquid crystal
layer 300. The backlight unit 700 is disposed under the array
substrate 100.

[0357] The array substrate 100 includes a first transparent
substrate 110, a first wire grid polarizer 121, a planar pattern
125, a first passivation layer 123,a TFT 130, a gate insulation
layer 132, an organic insulation layer 140, and a pixel elec-
trode 150. The TFT 130 corresponds to the light-blocking
portion BP. The TFT 130 includes a gate electrode 131, a
semiconductor pattern 133, a source electrode 135, and a
drain electrode 137.

[0358] The first transparent substrate 110 has a first surface
110a and a second surface 1105 opposite the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0359] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP.

[0360] The gate insulation layer 132 is disposed on the first
surface 110q of the first transparent substrate 110 on which
the gate electrode 131 is formed.

[0361] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0362] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0363] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0364] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0365] The first wire grid polarizer 121 is disposed on the
second surface 1105 of the first transparent substrate 110. The
first wire grid polarizer 121 may correspond to the opening
portion OP. For example, the first wire grid polarizer 121 may
be spaced apart from the TFT 130 in a horizontal direction in
a plan view. The first wire grid polarizer 121 includes a
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plurality of metal patterns spaced apart from each other by a
desired interval. The metal patterns have desired widths and
thicknesses, respectively. The width and the thickness of the
metal patterns may lie within a range among tens of nanom-
eters to hundreds of nanometers. For example, the width,
interval, and thickness of the metal patterns may be about 50
nanometers, 50 nanometers, and 150 nanometers, respec-
tively. The metal patterns of the first wire grid polarizer 121
may be extended in parallel in a direction. In this case, inci-
dent light perpendicular to the direction may be transmitted
through the first wire grid polarizer 121 while incident light
substantially parallel to the direction may be reflected by the
first wire grid polarizer 121.

[0366] The planar pattern 125 is disposed on the second
surface 1105 of'the first transparent substrate 110. The planar
pattern 125 may correspond to the light-blocking portion BP.
The planar pattern 125 blocks light from the backlight unit
700. In the present exemplary embodiment, the planar pattern
125 may be disposed in a single layer with the first wire grid
polarizer 121 on the second surface 1105 of the first transpar-
ent substrate 110. Also, a thickness of the planar pattern 125
may be substantially the same as a thickness of the first wire
grid polarizer 121. The planar pattern 125 may include sub-
stantially the same material as the first wire grid polarizer
121. Alternatively, the planar pattern 125 may have a multi-
layered structure in which a plurality of metallic matetials is
stacked.

[0367] Inthe present exemplary embodiment, the first wire
grid polarizer 121 and the planar pattern 125 in the LCD
device are spaced apart from the TFT 130 with the first trans-
parent substrate 110 arranged therebetween. Therefore, elec-
tronic properties of the TFT 130 may be maintained without
change as a result of the presence of the first wire grid polar-
izer 121 and the planar pattern 125.

[0368] The first passivation layer 123 is disposed on the
second surface 1105 of the first transparent substrate 110 on
which the first wire grid polarizer 121 and the planar pattern
125 are formed. The first passivation layer 123 may either
partially or entirely cover the first wire grid polarizer 121 and
the planar pattern 125. The first passivation layer 123 may
include a transparent insulation material.

[0369] The facing substrate 200 includes a second transpar-
ent substrate 210, a second wire grid polarizer 220, a second
passivation layer 230, a light blocking pattern 240, a color
filter pattern 250, and a common electrode 260.

[0370] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2102 opposite the third
surface 210a. The second transparent substrate 210 includes
atransparent insulation material. The second transparent sub-
strate 210 may include substantially the same material as the
first transparent substrate 110.

[0371] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line, and the TFT
130.

[0372] The color filter pattern 250 is disposed on the third
surface 210qa of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
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color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0373] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0374] The second wire grid polarizer 220 is disposed on
the fourth surface 2106 of the second transparent substrate
210. The second wire grid polarizer 220 includes a plurality of
metal patterns spaced apart from each other by a desired
interval. The metal patterns have desired widths and thick-
nesses, respectively. The width and the thickness of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the width, interval,
and thickness of the metal patterns may be about 50 nanom-
eters, 50 nanometers, and 150 nanometers, respectively. The
metal patterns of the second wire grid polarizer 220 may be
extended in parallel in a direction. The second wire grid
polarizer 220 corresponds to both of the opening portion OP
and the light-blocking portion BP.

[0375] In the present exemplary embodiment, the second
wire grid polarizer 220 may have a lower reflectivity than the
first wire grid polarizer 121. For example, the second wire
grid polarizer 220 may include a material having a low reflec-
tivity on top of metal patterns of the second wire grid polar-
izer 220. In this case, as the second wire grid polarizer 220 on
the facing substrate 200 has a lower reflectivity than the first
wire grid polarizer 121 on the array substrate 100, outer light
may transmit the second wire grid polarizer 220 toward the
liquid crystal layer 300. For example, the second wire grid
polarizer 220 may include substantially the same material as
the first wire grid polarizer 121.

[0376] As mentioned above, the second wire grid polarizer
220 is spaced apart from the TFT 130 with both the second
transparent substrate 210 and the liquid crystal layer 300
arranged therebetween. Therefore, electronic properties of
the TFT 130 may be maintained without change as a result of
the presence of the second wire grid polarizer 220.

[0377] The second passivation layer 230 is disposed on the
fourth surface 2105 of the second transparent substrate 210 on
which the second wire grid polarizer 220 is formed. The
second passivation layer 230 may either partially or entirely
cover the second wire grid polarizer 220. The second passi-
vation layer 230 may include a transparent insulation mate-
rial.

[0378] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the second surface 1105 of the array substrate 100.

[0379] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the first
and second wire grid polarizers 121, 220 and the planar
pattern 125 to improve light usage efficiency. Also, the first
and second wire grid polarizers 121, 220 and the planar
pattern 125 may be spaced apart from the TFT 130 to reduce
crosstalk among the first and second wire grid polarizers 121,
the planar pattern 125 and the TFT 130.

[0380] FIG. 16 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0381] Referring to FIG. 16, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
500 includes an array substrate 100, a facing substrate 200
and a liquid crystal layer 300. The LCD panel 500 has an
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opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight unit
700 to be transmitted toward outside while the light-blocking
portion BP may block the light from the backlight unit 700.
The LCD device according to the present exemplary embodi-
ment is substantially the same as the LCD device illustrated in
FIG. 14 except for: (a) a disposition of a wire grid polarizer
121; and (b) the array substrate 100 does not include a planar
pattern. Hereinafter, details of the identical elements are
briefly described.

[0382] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0383] In the present exemplary embodiment, the array
substrate 100 is disposed under the liquid crystal layer 300
while the facing substrate 200 is disposed on the liquid crystal
layer 300. The backlight unit 700 is disposed under the array
substrate 100.

[0384] The array substrate 100 includes a first transparent
substrate 110, a wire grid polarizer 121, a passivation layer
123, a TFT 130, a gate insulation layer 132, an organic insu-
lation layer 140, and a pixel electrode 150. The TFT 130
corresponds to the light-blocking portion BP. The TFT 130
includes a gate electrode 131, a semiconductor pattern 133, a
source electrode 135 and a drain electrode 137.

[0385] The first transparent substrate 110 has a first surface
1104 and a second surface 1106 opposite to the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0386] The wire grid polarizer 121 is disposed on the first
surface 1104 of the first transparent substrate 110 correspond-
ing only to the opening portion OP. For example, the wire grid
polarizer 121 may be spaced apart from the TFT 130 in a
horizontal direction in a plan view. The wire grid polarizer
121 includes a plurality of metal patterns spaced apart from
each other by a desired interval. The metal patterns have
desired widths and thicknesses, respectively. The width and
the thickness of the metal patterns may lie within a range
among tens of nanometers to hundreds of nanometers. For
example, the width, interval, and thickness of the metal pat-
terns may be about 50 nanometers, 50 nanometers, and 150
nanometers, respectively. The metal patterns of the wire grid
polarizer 121 may be extended in parallel in a direction. In
this case, incident light perpendicular to the direction may be
transmitted through the wire grid polarizer 121 while incident
light substantially parallel to the direction may be reflected by
the wire grid polarizer 121.

[0387] The passivation layer 123 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the wire grid polarizer 121 is formed. The passivation layer
123 may either partially or entirely cover the wire grid polar-
izer 121. The passivation layer 123 may include a transparent
insulation material.

[0388] The gate electrode 131 is disposed on the passiva-
tion layer 123 corresponding to the light-blocking portion BP.
[0389] The gate insulation layer 132 is disposed on the
passivation layer 123 on which the gate electrode 131 is
formed.

[0390] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0391] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion ofthe semicon-
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ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0392] Inthe present exemplary embodiment, the wire grid
polarizer 121 in the LCD device is disposed only in the
opening portion OP to be spaced apart from the TFT 130 in
the light-blocking portion BP. Therefore, electronic proper-
ties of the TFT 130 may be maintained without change as a
result of the presence of the wire grid polarizer 121.

[0393] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0394] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0395] The facing substrate 200 includes a second transpar-
ent substrate 210, a light absorption polarizer 270, a light
blocking pattern 240, a color filter pattern 250, and a common
electrode 260.

[0396] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite to the
third surface 210a. The second transparent substrate 210
includes a transparent insulation material. The second trans-
parent substrate 210 may include substantially the same
material as the first transparent substrate 110.

[0397] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line, and the TFT
130.

[0398] The color filter pattern 250 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0399] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0400] Thelightabsorption polarizer 270 is disposed on the
fourth surface 2105 of the second transparent substrate 210.
[0401] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the second surface 1105 of the array substrate 100.

[0402] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the
wire grid polarizer 121 to improve light usage efficiency.
Also, the wire grid polarizer 121 may be spaced apart from the
TFT 130 to reduce crosstalk between the wire grid polarizer
121 and the TFT 130.

[0403] FIG. 17 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
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[0404] Referring to FIG. 17, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
500 includes an array substrate 100, a facing substrate 200,
and a liquid crystal layer 300. The LCD panel 500 has an
opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight unit
700 to be transmitted toward the outside while the light-
blocking portion BP may block the light from the backlight
unit 700. The LCD device according to the present exemplary
embodiment is substantially the same as the LCD device
illustrated in FIG. 16 except that the facing substrate 200
includes a second wire grid polarizer 220 and a second pas-
sivation layer 230. Hereinafter, details of the identical ele-
ments are briefly described.

[0405] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0406] In the present exemplary embodiment, the array
substrate 100 is disposed under the liquid crystal layer 300
while the facing substrate 200 is disposed on the liquid crystal
layer 300. The backlight unit 700 is disposed under the array
substrate 100.

[0407] The array substrate 100 includes a first transparent
substrate 110, a first wire grid polarizer 121, a first passivation
layer 123, a TFT 130, a gate insulation layer 132, an organic
insulation layer 140, and a pixel electrode 150. The TFT 130
corresponds to the light-blocking portion BP. The TFT 130
includes a gate electrode 131, a semiconductor pattern 133, a
source electrode 135, and a drain electrode 137.

[0408] The first transparent substrate 110 has a first surface
110a and a second surface 1105 opposite the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0409] The first wire grid polarizer 121 is disposed on the
first surface 110a of the first transparent substrate 110 corre-
sponding only to the opening portion OP. For example, the
first wire grid polarizer 121 may be spaced apart from the TFT
130 in a horizontal direction in a plan view. The first wire grid
polarizer 121 includes a plurality of metal patterns spaced
apart from each other by a desired interval. The metal patterns
have desired widths and thicknesses, respectively. The width
and the thickness of the metal patterns may lie within a range
among tens of nanometers to hundreds of nanometers. For
example, the width, interval, and thickness of the metal pat-
terns may be about 50 nanometers, 50 nanometers, and 150
nanometers, respectively. The metal patterns of the first wire
grid polarizer 121 may be extended in parallel in a direction.
In this case, incident light perpendicular to the direction may
be transmitted through the wire grid polarizer 121 while
incident light substantially parallel to the direction may be
reflected by the wire grid polarizer 121.

[0410] The first passivation layer 123 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the first wire grid polarizer 121 is formed. The first
passivation layer 123 may cover the first wire grid polarizer
121 entirely or partially. The first passivation layer 123 may
include a transparent insulation material.

[0411] The gate electrode 131 is disposed on the first pas-
sivation layer 123 corresponding to the light-blocking portion
BP.
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[0412] The gate insulation layer 132 is disposed on the first
passivation layer 123 on which the gate electrode 131 is
formed.

[0413] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0414] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0415] Inthe present exemplary embodiment, the first wire
grid polarizer 121 in the LCD device is disposed only in the
opening portion OP to be spaced apart from the TFT 130 in
the light-blocking portion BP. Therefore, electronic proper-
ties of the TFT 130 may be maintained without change as a
result of the presence of the first wire grid polarizer 121.
[0416] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0417] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may cortespond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0418] The facing substrate 200 includes a second transpar-
ent substrate 210, a second wire grid polarizer 220, a second
passivation layer 230, a light blocking pattern 240, a color
filter pattern 250, and a common electrode 260.

[0419] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite to the
third surface 210a. The second transparent substrate 210
includes a transparent insulation material. The second trans-
parent substrate 210 may include substantially the same
material as the first transparent substrate 110.

[0420] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line, and the TFT
130.

[0421] The color filter pattern 250 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0422] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0423] The second wire grid polarizer 220 is disposed on
the fourth surface 2106 of the second transparent substrate
210. The second wire grid polarizer 220 includes a plurality of
metal patterns spaced apart from each other by a desired
interval. The metal patterns have desired widths and thick-
nesses, respectively. The width and the thickness of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the width, interval,
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and thickness of the metal patterns may be about 50 nanom-
eters, 50 nanometers, and 150 nanometers, respectively. The
metal patterns of the second wire grid polarizer 220 may be
extended in parallel in a direction. The second wire grid
polarizer 220 corresponds to both of the opening portion OP
and the light-blocking portion BP.

[0424] In the present exemplary embodiment, the second
wire grid polarizer 220 may have a lower reflectivity than the
first wire grid polarizer 121. For example, the second wire
grid polarizer 220 may include a material having a low reflec-
tivity on top of metal patterns of the second wire grid polar-
izer 220. In this case, because the second wire grid polarizer
220 on the is facing substrate 200 has a lower reflectivity than
the first wire grid polarizer 121 on the array substrate 100,
ambient light may transmit the second wire grid polarizer 220
toward the liquid crystal layer 300. For example, the second
wire grid polarizer 220 may include substantially the same
material as the first wire grid polarizer 121.

[0425] As mentioned above, the second wire grid polarizer
220 is spaced apart from the TFT 130 with both the second
transparent substrate 210 and the liquid crystal layer 300
arranged therebetween. Therefore, electronic properties of
the TFT 130 may be maintained without change as a result of
the presence of the second wire grid polarizer 220.

[0426] The second passivation layer 230 is disposed on the
fourth surface 2105 of the second transparent substrate 210 on
which the second wire grid polarizer 220 is formed. The
second passivation layer 230 may either partially or entirely
cover the second wire grid polarizer 220. The second passi-
vation layer 230 may include a transparent insulation mate-
rial.

[0427] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the second surface 1105 of the array substrate 100.

[0428] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by the first
and second wire grid polarizers 121, 220 to improve light
usage efficiency. Also, the first and second wire grid polariz-
ers 121, 220 may be spaced apart from the TFT 130 to reduce
crosstalk among the first and second wire grid polarizer 121,
220 and the TFT 130.

[0429] FIG. 18 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.

[0430] Referring to FIG. 18, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
500 includes an array substrate 100, a facing substrate 200,
and a liquid crystal layer 300. The LCD panel 500 has an
opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight unit
700 to be transmitted toward the outside while the light-
blocking portion BP may block the light from the backlight
unit 700. The LCD device according to the present exemplary
embodiment is substantially the same as the LCD device
illustrated in FIG. 14 except that the array substrate 100
includes a planar pattern 125 on a second surface 1105. Here-
inafter, details of the identical elements are briefly described.
[0431] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.
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[0432] 1In the present exemplary embodiment, the array
substrate 100 is disposed under the liquid crystal layer 300
while the facing substrate 200 is disposed on the liquid crystal
layer 300. The backlight unit 700 is disposed under the array
substrate 100.

[0433] The array substrate 100 includes a first transparent
substrate 110, a wire grid polarizer 121, a first passivation
layer 123, a TFT 130, a gate insulation layer 132, an organic
insulation layer 140, a pixel electrode 150, a planar pattern
125, and a second passivation layer 127. The TFT 130 corre-
sponds to the light-blocking portion BP. The TFT 130
includes a gate electrode 131, a semiconductor pattern 133, a
source electrode 135, and a drain electrode 137.

[0434] The first transparent substrate 110 has a first surface
110g and a second surface 1105 opposite to the first surface
110a. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0435] The wire grid polarizer 121 is disposed on the first
surface 110a of the first transparent substrate 110 correspond-
ing only to the opening portion OP. For example, the wire grid
polarizer 121 may be spaced apart from the TFT 130 in a
horizontal direction in a plan view.

[0436] The wire grid polarizer 121 includes a plurality of
metal patterns spaced apart from each other by a desired
interval. The metal patterns have desired widths and thick-
nesses, respectively. The width and the thickness of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the width, interval,
and thickness of the metal patterns may be about 50 nanom-
eters, 50 nanometers, and 150 nanometers, respectively. The
metal patterns of the wire grid polarizer 121 may be extended
in parallel in a direction. In this case, incident light perpen-
dicular to the direction may be transmitted through the wire
grid polarizer 121 while incident light substantially parallel to
the direction may be reflected by the wire grid polarizer 121.
[0437] The first passivation layer 123 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the wire grid polarizer 121 is formed. The first passi-
vation layer 123 may either partially or entirely cover the wire
grid polarizer 121. The first passivation layer 123 may include
a transparent insulation material.

[0438] The gate electrode 131 is disposed on the first pas-
sivation layer 123 corresponding to the light-blocking portion
BP.

[0439] The gate insulation layer 132 is disposed on the first
passivation layer 123 on which the gate electrode 131 is
formed.

[0440] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0441] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0442] Inthe present exemplary embodiment, the wire grid
polarizer 121 in the LCD device is disposed only in the
opening portion OP to be spaced apart from the TFT 130 in
the light-blocking portion BP. Therefore, electronic proper-
ties of the TFT 130 may be maintained without change as a
result of the presence of the wire grid polarizer 121.

[0443] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on

Oct. 2,2014

which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0444] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0445] The planar pattern 125 is disposed on the second
surface 1105 ofthe first transparent substrate 110. The planar
pattern 125 corresponds to the light-blocking portion BP. The
planar pattern 125 blocks light from the backlight unit 700.
The planar pattern 125 may include substantially the same
material as the first wire grid polarizer 121. Alternatively, the
planar pattern 125 may have a multi-layered structure in
which a plurality of metallic materials is stacked.

[0446] In the present exemplary embodiment, the planar
pattern 125 in the LCD device is spaced apart from the TFT
130 with the first transparent substrate 110 arranged therebe-
tween. Therefore, electronic properties of the TFT 130 may
be maintained without change as a result of the presence of
the planar pattern 125.

[0447] The second passivation layer 127 is disposed on the
second surface 1105 of the first transparent substrate 110 on
which the planar pattern 125 is formed. The second passiva-
tion layer 127 may either partially or entirely cover the planar
pattern 125. The second passivation layer 127 may include a
transparent insulation material.

[0448] Thefacing substrate 200 includes a second transpar-
ent substrate 210, a light absorption polarizer 270, a light
blocking pattern 240, a color filter pattern 250, and a common
electrode 260.

[0449] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite to the
third surface 210a. The second transparent substrate 210
includes a transparent insulation material. The second trans-
parent substrate 210 may include substantially the same
material as the first transparent substrate 110.

[0450] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line, and the TFT
130.

[0451] The color filter pattern 250 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0452] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0453] Thelightabsorption polarizer 270 is disposed on the
fourth surface 2105 of the second transparent substrate 210.
[0454] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the second surface 1105 of the array substrate 100.

[0455] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
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reflect or transmit light from the backlight unit 700 by the
wire grid polarizer 121 and the planar pattern 125 to improve
light usage efficiency. Also, the wire grid polarizer 121 and
the planar pattern 125 may be spaced apart from the TFT 130
to reduce crosstalk among the wire grid polarizer 121, the
planar pattern 125 and the TFT 130.

[0456] FIG. 19 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.

[0457] Referring to FIG. 19, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
500 includes an array substrate 100, a facing substrate 200,
and a liquid crystal layer 300. The LCD panel 500 has an
opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight unit
700 to be transmitted toward the outside while the light-
blocking portion BP may block the light from the backlight
unit 700. The LCD device according to the present exemplary
embodiment is substantially the same as the LCD device
illustrated in FIG. 18 except that the facing substrate 200
includes a second wire grid polarizer 220 and a third passi-
vation layer 230. Hereinafter, details of the identical elements
are briefly described.

[0458] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0459] 1In the present exemplary embodiment, the array
substrate 100 is disposed under the liquid crystal layer 300
while the facing substrate 200 is disposed on the liquid crystal
layer 300. The backlight unit 700 is disposed under the array
substrate 100.

[0460] The array substrate 100 includes a first transparent
substrate 110, a first wire grid polarizer 121, a first passivation
layer 123, a TFT 130, a gate insulation layer 132, an organic
insulation layer 140, a pixel electrode 150, a planar pattern
125, and a second passivation layer 127. The TFT 130 corre-
sponds to the light-blocking portion BP. The TFT 130
includes a gate electrode 131, a semiconductor pattern 133, a
source electrode 135, and a drain electrode 137.

[0461] The first transparent substrate 110 has a first surface
110 and a second surface 1105 opposite to the first surface
110q. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0462] The first wire grid polarizer 121 is disposed on the
first surface 110a of the first transparent substrate 110 corre-
sponding only to the opening portion OP. For example, the
first wire grid polarizer 121 may be spaced apart from the TFT
130in a horizontal direction in a plan view. The first wire grid
polarizer 121 includes a plurality of metal patterns spaced
apart from each other by a desired interval. The metal patterns
have desired widths and thicknesses, respectively. The width
and the thickness of the metal patterns may lie within a range
among tens of nanometers to hundreds of nanometers. For
example, the width, interval, and thickness of the metal pat-
terns may be about 50 nanometers, 50 nanometers, and 150
nanometers, respectively. The metal patterns of the first wire
grid polarizer 121 may be extended in parallel in a direction.
In this case, incident light perpendicular to the direction may
be transmitted through the first wire grid polarizer 121 while
incident light substantially parallel to the direction may be
reflected by the first wire grid polarizer 121.
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[0463] The first passivation layer 123 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the first wire grid polarizer 121 is formed. The first
passivation layer 123 may either partially or entirely cover the
first wire grid polarizer 121. The first passivation layer 123
may include a transparent insulation material.

[0464] The gate electrode 131 is disposed on the first pas-
sivation layer 123 corresponding to the light-blocking portion
BP.

[0465] The gate insulation layer 132 is disposed on the first
passivation layer 123 on which the gate electrode 131 is
formed.

[0466] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0467] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion ofthe semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0468] Inthe present exemplary embodiment, the first wire
grid polarizer 121 in the LCD device is disposed only in the
opening portion OP to be spaced apart from the TFT 130 in
the light-blocking portion BP. Therefore, electronic proper-
ties of the TFT 130 may be maintained without change as a
result of the presence of the first wire grid polarizer 121.
[0469] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0470] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
ing the organic insulation layer 140. The pixel electrode 150
may correspond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0471] The planar pattern 125 is disposed on the second
surface 1105 ofthe first transparent substrate 110. The planar
pattern 125 corresponds to the light-blocking portion BP. The
planar pattern 125 blocks light from the backlight unit 700.
The planar pattern 125 may include substantially the same
material as the first wire grid polarizer 121. Alternatively, the
planar pattern 125 may have a multi-layered structure in
which a plurality of metallic materials is stacked.

[0472] In the present exemplary embodiment, the planar
pattern 125 in the LCD device is spaced apart from the TFT
130 with the first transparent substrate 110 arranged therebe-
tween. Therefore, electronic properties of the TFT 130 may
be maintained without change as a result of the presence of
the planar pattern 125.

[0473] The second passivation layer 127 is disposed on the
second surface 1105 of the first transparent substrate 110 on
which the planar pattern 125 is formed. The second passiva-
tion layer 127 may either partially or entirely cover the planar
pattern 125. The second passivation layer 127 may include a
transparent insulation material.

[0474] The facing substrate 200 includes a second transpar-
ent substrate 210, a second wire grid polarizer 220, a third
passivation layer 230, a light blocking pattern 240, a color
filter pattern 250, and a common electrode 260.

[0475] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite the third
surface 210a. The second transparent substrate 210 includes
atransparent insulation material. The second transparent sub-
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strate 210 may include substantially the same material as the
first transparent substrate 110.

[0476] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line and the TFT
130.

[0477] The color filter pattern 250 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0478] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0479] The second wire grid polarizer 220 is disposed on
the fourth surface 2106 of the second transparent substrate
210. The second wire grid polarizer 220 includes a plurality of
metal patterns spaced apart from each other by a desired
interval. The metal patterns have desired widths and thick-
nesses, respectively. The width and the thickness of the metal
patterns may lie within a range among tens of nanometers to
hundreds of nanometers. For example, the width, interval,
and thickness of the metal patterns may be about 50 nanom-
eters, 50 nanometers, and 150 nanometers, respectively. The
metal patterns of the second wire grid polarizer 220 may be
extended in parallel in a direction. The second wire grid
polarizer 220 corresponds to both of the opening portion OP
and the light-blocking portion BP.

[0480] In the present exemplary embodiment, the second
wire grid polarizer 220 may have a lower reflectivity than the
first wire grid polarizer 121. For example, the second wire
grid polarizer 220 may include a material having alow reflec-
tivity on top of metal patterns of the second wire grid polar-
izer220. In this case, as the second wire grid polarizer 220 on
the facing substrate 200 has a lower reflectivity than the first
wire grid polarizer 121 on the array substrate 100, outer light
may transmit the second wire grid polarizer 220 toward the
liquid crystal layer 300. For example, the second wire grid
polarizer 220 may include substantially the same material as
the first wire grid polarizer 121.

[0481] As mentioned above, the second wire grid polarizer
220 is relatively spaced apart from the TFT 130 with both the
second transparent substrate 210 and the liquid crystal layer
300 arranged therebetween. Therefore, electronic propetties
of the TFT 130 may be maintained without change as a result
of the presence of the second wire grid polarizer 220.

[0482] The third passivation layer 230 is disposed on the
fourth surface 2105 of the second transparent substrate 210 on
which the second wire grid polarizer 220 is formed. The third
passivation layer 230 may either partially or entirely cover the
second wire grid polarizer 220. The third passivation layer
230 may include a transparent insulation material.

[0483] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the second surface 1105 of the array substrate 100.

[0484] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
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reflect or transmit light from the backlight unit 700 by the first
and second wire grid polarizers 121, 220 and the planar
pattern 125 to improve light usage efficiency. Also, the first
and second wire grid polarizers 121, 220 and the planar
pattern 125 may be spaced apart from the TFT 130 to reduce
crosstalk among the first and second wire grid polarizers 121,
220, the planar pattern 125 and the TFT 130.

[0485] FIG. 20 is a cross-sectional view of an LCD device
according to another exemplary embodiment of the invention.
[0486] Referring to FIG. 20, an LCD device according to
the present exemplary embodiment of the invention includes
an LCD panel 500 and a backlight unit 700. The LCD panel
500 includes an array substrate 100, a facing substrate 200,
and a liquid crystal layer 300. The LCD panel 500 has an
opening portion OP and a light-blocking portion BP. The
opening portion OP may allow light from the backlight umt
700 to be transmitted toward the outside while the light-
blocking portion BP may block the light from the backlight
unit 700. The LCD device according to the present exemplary
embodiment is substantially the same as the LCD device
illustrated in FIG. 19 except that the array substrate 100 does
not include a wire grid polarizer. Hereinafter, details of the
identical elements are briefly described.

[0487] The array substrate 100 includes a TFT 130 and a
pixel electrode 150 electrically connected to the TFT 130.
The facing substrate 200 faces the array substrate 100. The
liquid crystal layer 300 is disposed between the array sub-
strate 100 and the facing substrate 200.

[0488] In the present exemplary embodiment, the array
substrate 100 is disposed under the liquid crystal layer 300
while the facing substrate 200 is disposed on the liquid crystal
layer 300. The backlight unit 700 is disposed under the array
substrate 100.

[0489] The array substrate 100 includes a first transparent
substrate 110, a TFT 130, a gate insulation layer 132, an
organic insulation layer 140, a pixel electrode 150, a planar
pattern 125, and a first passivation layer 127. The TFT 130
corresponds to the light-blocking portion BP. The TFT 130
includes a gate electrode 131, a semiconductor pattern 133, a
source electrode 135, and a drain electrode 137.

[0490] The first transparent substrate 110 has a first surface
110a and a second surface 1105 opposite to the first surface
110q. The first transparent substrate 110 includes a transpar-
ent insulation material.

[0491] The gate electrode 131 is disposed on the first sur-
face 110a of the first transparent substrate 110 corresponding
to the light-blocking portion BP.

[0492] The gate insulation layer 132 is disposed on the first
surface 110a of the first transparent substrate 110 on which
the gate electrode 131 is formed.

[0493] The semiconductor pattern 133 is disposed on the
gate insulation layer 132 overlapping the gate electrode 131.
[0494] The source electrode 135 is disposed on the gate
insulation layer 132 to overlap an end portion of the semicon-
ductor pattern 133. The drain electrode 137 is disposed on the
gate insulation layer 132 to overlap another end portion of the
semiconductor pattern 133. The drain electrode 137 is spaced
apart from the source electrode 135.

[0495] The organic insulation layer 140 is disposed on the
first surface 110a of the first transparent substrate 110 on
which the TFT 130 is formed. The organic insulation layer
140 may have a substantially flat surface.

[0496] The pixel electrode 150 is electrically connected to
the drain electrode 137 through a contact hole CNT penetrat-
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ing the organic insulation layer 140. The pixel electrode 150
may cortespond to the opening portion OP. An end portion of
the pixel electrode 150 may partially correspond to the light-
blocking portion BP.

[0497] The planar pattern 125 is disposed on the second
surface 1105 of the first transparent substrate 110. The planar
pattern 125 corresponds to the light-blocking portion BP. The
planar pattern 125 blocks light from the backlight unit 700.
The planar pattern 125 may include substantially the same
material as the first wire grid polarizer 121. Alternatively, the
planar pattern 125 may have a multi-layered structure in
which a plurality of metallic materials is stacked.

[0498] In the present exemplary embodiment, the planar
pattern 125 in the LCD device is spaced apart from the TFT
130 with the first transparent substrate 110 arranged therebe-
tween. Therefore, electronic properties of the TFT 130 may
be maintained without change as a result of the presence of
the planar pattern 125.

[0499] The first passivation layer 127 is disposed on the
second surface 1105 of the first transparent substrate 110 on
which the planar pattern 125 is formed. The first passivation
layer 127 may either partially or entirely cover the planar
pattern 125. The first passivation layer 127 may include a
transparent insulation material.

[0500] The facing substrate 200 includes a second transpar-
ent substrate 210, a wire grid polarizer 220, a second passi-
vation layer 230, a light blocking pattern 240, a color filter
pattern 250, and a common electrode 260.

[0501] The second transparent substrate 210 includes a
third surface 210a and a fourth surface 2105 opposite to the
third surface 210a. The second transparent substrate 210
includes a transparent insulation material. The second trans-
parent substrate 210 may include substantially the same
material as the first transparent substrate 110.

[0502] The light blocking pattern 240 is disposed on the
third surface 210a of the second transparent substrate 210
corresponding to the light-blocking portion BP. The light
blocking pattern 240 may block light which leaks from a
boundary of a pixel area. For example, the light blocking
pattern 240 may overlap a data line, a gate line, and the TFT
130.

[0503] The color filter pattern 250 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the light blocking pattern 240 is formed. The color filter
pattern 250 corresponds to the opening portion OP. Also, the
color filter pattern 250 may partially overlap the light block-
ing pattern 240. The color filter pattern 250 may include a
color filter. For example, the color filter pattern 250 may
include a red filter, a green filter, or a blue filter.

[0504] The common electrode 260 is disposed on the third
surface 210a of the second transparent substrate 210 on which
the color filter pattern 250 is formed. The common electrode
260 may include a transparent conductive material.

[0505] The wire grid polarizer 220 is disposed on the fourth
surface 2105 of the second transparent substrate 210. The
wire grid polarizer 220 includes a plurality of metal patterns
spaced apart from each other by a desired interval. The metal
patterns have desired widths and thicknesses, respectively.
The width and the thickness of the metal patterns may lie
within a range among tens of nanometers to hundreds of
nanometers. For example, the width, interval, and thickness
of the metal patterns may be about 50 nanometers, 50 nanom-
eters, and 150 nanometers, respectively. The metal patterns of
the wire grid polarizer 220 may be extended in parallel in a
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direction. The wire grid polarizer 220 corresponds to both of
the opening portion OP and the light-blocking portion BP.
[0506] Inthe present exemplary embodiment, the wire grid
polarizer 220 is spaced apart from the TFT 130 with both the
second transparent substrate 210 and the liquid crystal layer
300 arranged therebetween. Therefore, electronic properties
of the TFT 130 may be maintained without change as a result
of the presence of the wire grid polarizer 220.

[0507] The second passivation layer 230 is disposed on the
fourth surface 21056 of the second transparent substrate 210 on
which the wire grid polarizer 220 is formed. The second
passivation layer 230 may cover the wire grid polarizer 220
entirely or partially. The second passivation layer 230 may
include a transparent insulation material.

[0508] The backlight unit 700 is disposed under the LCD
panel 500. The backlight unit 700 may provide light toward
the second surface 1105 of the array substrate 100.

[0509] As mentioned above, the LCD device according to
the present exemplary embodiment of the invention may
reflect or transmit light from the backlight unit 700 by means
of the wire grid polarizer 220 and the planar pattern 125 to
improve light usage efficiency. Also, the wire grid polarizer
220 and the planar pattern 125 may be spaced apart from the
TFT 130 to reduce crosstalk among the wire grid polarizer
220, the planar pattern 125, and the TFT 130.

[0510] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display device comprising:

a liquid crystal display panel comprising:

a first substrate;

a thin film transistor disposed on the first substrate;

a second substrate facing the first substrate;

aliquid crystal layer disposed between the first substrate
and the second substrate; and

afirst polarizer disposed on the second substrate, the first
polarizer comprising metal patterns spaced apart from
each other by an interval; and

a backlight unit configured to provide light to the liquid

crystal display panel, the backlight unit facing the sec-
ond substrate.

2. The liquid crystal display device of claim 1, wherein the
interval of the metal patterns is substantially no greater than a
wavelength of visible light.

3. The liquid crystal display device of claim 1, wherein the
first polarizer faces the backlight unit.

4. The liquid crystal display device of claim 1, wherein the
first polarizer faces the liquid crystal layer.

5. The liquid crystal display device of claim 1, wherein the
liquid crystal display panel further comprises a color filter
disposed on the first substrate or the second substrate.

6. The liquid crystal display device of claim 1, wherein the
first polarizer is spaced apart from the thin film transistor in a
horizontal direction.

7. The liquid crystal display device of claim 1, wherein the
first polarizer overlaps the thin film transistor.
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8. The liquid crystal display device of claim 1, wherein the
liquid crystal display panel further comprises a planar pattern
disposed on the second substrate and overlapping the thin film
transistor.

9. The liquid crystal display device of claim 8, wherein the
planar pattern is disposed on the same surface of the second
substrate as the first polarizer.

10. The liquid crystal display device of claim 1, wherein
the liquid crystal display panel further comprises a passiva-
tion layer covering the first polarizer.

11. The liquid crystal display device of claim 1, wherein
the liquid crystal display panel further comprises a second
polarizer disposed on the first substrate, the second polarizer
comprising metal patterns spaced apart from each other by an
interval.

12. The liquid crystal display device of claim 1, wherein
the second polarizer has a lower reflectivity than the first
polarizer.

13. The liquid crystal display device of claim 1, wherein
the liquid crystal display panel further comprises a light
absorption polarizer disposed on the first substrate.

14. The liquid crystal display device of claim 1, wherein
the thin film transistor comprises a gate electrode, a semicon-
ductor pattern, a source electrode, and a drain electrode, and

wherein the semiconductor pattern partially overlaps the

source electrode and the drain electrode.

15. The liquid crystal display device of claim 14, wherein
the gate electrode overlaps the semiconductor pattern and is
disposed on top of or under the semiconductor pattern.
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16. The liquid crystal display device of claim 1, wherein
the liquid crystal display panel further comprises a light
blocking pattern disposed on the second substrate facing the
thin film transistor.

17. The liquid crystal display device of claim 1, wherein
the liquid crystal display panel further comprises:

a pixel electrode disposed on the first substrate and elec-

trically connected to the thin film transistor; and

a common electrode disposed on the second substrate.

18. A liquid crystal display device comprising:

aliquid crystal display panel comprising an array substrate,

a liquid crystal layer, and a facing substrate, the array

substrate comprising:

a transparent substrate;

a polarizer disposed on a first surface of the transparent
substrate, the polarizer having metal patterns spaced
apart from each other by an interval;

a passivation layer covering the polarizer; and

a thin film transistor disposed on the passivation layer,
the thin film transistor being spaced apart from the
polarizer in a horizontal direction; and

a backlight unit configured to provide light to the liquid

crystal display panel.

19. The liquid crystal display device of claim 18, wherein
the array substrate further comprises a planar pattern dis-
posed on a second surface of the transparent substrate and
overlapping the thin film transistor.

20. The liquid crystal display device of claim 18, wherein
the facing substrate comprises a light blocking pattern over-
lapping the thin film transistor.
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