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(57) ABSTRACT

A liquid crystal display apparatus includes a first substrate
partitioned into a first region which displays an image and a
second region through which external light passes, a second
substrate facing the first substrate, a liquid crystal layer
between the first substrate and the second substrate, a first
polarizer on one side of the first substrate, and a second
polarizer on one side of the second substrate, wherein at least
one of the first polarizer and the second polarizer includes an
opening positioned in the second region.
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LIQUID CRYSTAL DISPLAY APPARATUS

CLAIM OF PRIORITY

[0001] This application claims the priority and all the ben-
efits accruing under 35 U.S.C. §119 of Korean Patent Appli-
cation No. 10-2014-0175383, filed on Dec. 8, 2014, in the
Korean Intellectual Property Office (KIPO), the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] One or more exemplary embodiments relate to a
liquid crystal display apparatus, and more particularly, to a
see-through liquid crystal display apparatus that allows a
viewer to recognize not only an image displayed on a display
apparatus but also an external background surrounding the
display apparatus.

[0004] 2. Description of the Related Art

[0005] As various kinds of electronic devices such as cell
phones, personal digital assistants (PDAs), and large-sized
televisions (TVs) have been developed, demands for flat
panel displays that may be applied to such electronic devices
have increased. Liquid crystal displays (LCDs), a represen-
tative example of flat panel displays, have excellent features
such as low power consumption and high contrast ratio and
can easily display displaying moving images.

[0006] SuchanLCD includes aliquid crystal layer between
two substrates. The LCD applies an electric field to the liquid
crystal layer and thus a direction in which liquid crystal
molecules are arranged is changed, thereby allowing a trans-
mittance difference to be perceived on a screen.

[0007] Recently, research on see-through LCDs capable of
allowing a viewer to recognize not only images that are dis-
played by LCDs but also external backgrounds surrounding
the displaying LCDs has been conducted.

SUMMARY OF THE INVENTION

[0008] However, such a liquid crystal display apparatus of
related art has a problem that a transmittance of external light
decreases due to polarizers that are placed on both sides of a
display panel.

[0009] One or more exemplary embodiments include a see-
through liquid crystal display apparatus having an improved
transmittance.

[0010] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may belearned by practice ofthe presented
embodiments.

[0011] According to one or more exemplary embodiments,
a liquid crystal display apparatus includes a first substrate
partitioned into a first region which displays an image and a
second region through which external light passes; a second
substrate facing the first substrate; a liquid crystal layer
between the first substrate and the second substrate; a first
polarizer on one side of the first substrate; and a second
polarizer on one side of the second substrate, wherein at least
one of the first polarizer and the second polarizer includes an
opening positioned in the second region.

[0012] The at least one of the first polarizer and the second
polarizer that includes the opening may be a wire-grid polar-
izer (WGP).

[0013] The first polarizer may be between the first substrate
and the liquid crystal layer, and may include the opening.
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[0014] The second polarizer may be on the opposite of a
side of the second substrate that faces the first substrate to
correspond to the first region and the second region.

[0015] The first polarizer and the second polarizer may
have polarization axes substantially perpendicular to each
other.

[0016] The apparatus may further include a color filter
between the first substrate and the liquid crystal layer and
configured to assign a predetermined color to incident light,
and a black matrix partitioning the color filter, wherein the
color filter and the black matrix may not be in the second
region.

[0017] The first region and the second region may alternate
in a first direction, and the first region may include a first
sub-pixel, a second sub-pixel, and a third sub-pixel emitting
light of different colors and arranged in a second direction
substantially perpendicular to the first direction.

[0018] The apparatus may further include a first electrode
and a second electrode which generate an electric field in the
liquid crystal layer, wherein at least one of the first electrode
and the second electrode may not be in the second region.
[0019] The second electrode may be in at least the first
region on the first substrate, and the first electrode may have
a form of slits in the first region on the second electrode.
[0020] The first electrode may be in the first region on the
first substrate, and the second electrode may be in at least the
first region on a surface that faces the first substrate of the
second substrate.

[0021] The apparatus may further include a light guiding
plate on the opposite surface of a surface that faces the second
substrate of the first substrate, and a light source configured to
supply light to the light guiding plate.

[0022] The light source may face a side surface of the light
guiding plate, and the light guiding plate may include a mate-
rial capable of transmitting light.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
where in:

[0024] FIG. 1 is a schematic plan view of a liquid crystal
display apparatus according to an embodiment;

[0025] FIG. 2 is a cross-sectional view of the liquid crystal
display apparatus taken along line II-II of FIG. 1;

[0026] FIG. 3is aschematic cross-sectional view of a liquid
crystal display apparatus according to an embodiment;
[0027] FIG. 4is aschematic cross-sectional view of a liquid
crystal display apparatus according to an embodiment;
[0028] FIG. 5is aschematic cross-sectional view of a liquid
crystal display apparatus according to an embodiment; and
[0029] FIG. 6is aschematic cross-sectional view of a liquid
crystal display apparatus according to an embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0030] As the inventive concept allows for various changes
and numerous embodiments, exemplary embodiments will
be illustrated in the drawings and described in detail in the
written description. The effect and feature of the inventive
concept and methods of accomplishing the same will become
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apparent from the following description of the exemplary
embodiments in detail, taken in conjunction with the accom-
panying drawings. The inventive concept may, however, be
embodied in many different forms and should not be con-
strued as limited to the exemplary embodiments set forth
herein.

[0031] While such terms as “first” and “second” may be
used to describe various components, such components must
not be limited to the above terms. The above terms are used
only to distinguish one component from another.

[0032] As used herein, the singular forms “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise.

[0033] It will be understood that the terms such as
“include,” “comprise,” and “have” used herein specify the
presence of stated features or components, but do not pre-
clude the presence or addition of one or more other features or
components.

[0034] It will be further understood that when a layer,
region, or component is referred to as being “formed on”
another layer, region, or component, it can be directly or
indirectly formed on the other layer, region, or component.
That 1s, for example, intervening layers, regions, or compo-
nents may be present.

[0035] Inthe following examples, the x-axis and the y-axis
are not limited to two axes that are perpendicular to each other
and may be interpreted in a broader sense. For example, the
x-axis and the y-axis may represent different directions that
are not perpendicular to each other.

[0036] Sizes of components in the drawings may be exag-
gerated for convenience of explanation. In other words, since
sizes and thicknesses of components in the drawings are
arbitrarily illustrated for convenience of explanation, the fol-
lowing exemplary embodinments are not limited thereto.
[0037] Reference will now be made in detail to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings. [ike reference numerals denote like
elements throughout, and thus a repeated description thereof
will be omitted. Expressions such as “at least one of,” when
preceding a list of elements, modify the entire list of elements
and do not modify the individual elements of the list.

[0038] FIG. 1 is a schematic plan view of a liquid crystal
display apparatus 1 according to an embodiment, and FIG. 2
is a cross-sectional view of the liquid crystal display appara-
tus 1 taken along line II-II of FIG. 1.

[0039] Referring to FIGS. 1 and 2, the liquid crystal display
apparatus 1 may include a first substrate 110 partitioned into
afirstregion 100 which displays an image and a second region
200 through which external light passes, a second substrate
120 facing the first substrate 110, a liquid crystal layer 130
positioned between the first substrate 110 and the second
substrate 120, a first polarizer 140 placed on one side of the
first substrate 110, and a second polarizer 150 placed on one
side of the second substrate 120.

[0040] The first substrate 110 and the second substrate 120
may be transparent substrates formed of glass, plastic, or the
like, and the liquid crystal display apparatus 1 may be a
see-through liquid crystal display apparatus where a user may
see not only an image displayed by the liquid crystal display
apparatus 1 but also an external background image through
the liquid crystal display apparatus 1.

[0041] The first region 100 and the second region 200 may
alternate in a first direction X. The first region 100 may
include a first sub-pixel Psr, a second sub-pixel Psg, and a
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third sub-pixel Psb emitting light of different colors and
arranged in a second direction Y which is substantially pet-
pendicular to the first direction X. Although the first sub-pixel
Psr, the second sub-pixel Psg, and the third sub-pixel Psb may
respectively emit red light, green light, and blue light, the
present embodiment is not limited thereto. The colors may be
assigned by a color filter 191 or a color conversion layer
disposed to correspond to each of the sub-pixels Psr, Psg, and
Psh, and each of the sub-pixels Psr, Psg, and Psb may be
partitioned by a black matrix 192.

[0042] The second region 200 may be positioned between
the first region 100 positioned in a row and the first region 100
positioned in another row. The color filter 191 and the black
matrix 192 may not be placed in the second region 200. The
second region 200 does not display an image and just serves
as a transmission window TW for transmitting external light
as it is. A transparency of the whole liquid crystal display
apparatus 1 may be improved by disposing the second region
200 having a high transmittance.

[0043] The first polarizer 140 may be placed between the
first substrate 110 and the liquid crystal layer 130, and may
include an opening H1 positioned in the second region 200.
That is, the first polarizer 140 may be placed only in the first
region 100.

[0044] The second region 200 is a region where no image is
displayed, and a light transmittance of the second region 200
may be improved by reducing the number of elements placed
in the second region 200. Specifically, since a polarizer trans-
mits only a light component of incident light that is in a
predetermined direction (that is, a polarization axis), the
polarizer may be an optical device having a high absorptance.
According to an embodiment, the first polarizer 140 is not
placed in the second region 200, and therefore a transmittance
of the second region 200 may be improved.

[0045] The first polarizer 140 may be a wire-grid polarizer
(WGP). The WGP may include a regular array of fine metallic
wires disposed in parallel. The WGP performs the same func-
tion as a general polarizer. However, the WGP does not
include a oriented material and includes the metallic wires
with a distance therebetween less than a wavelength of inci-
dent light. Therefore, the WGP may be easily patterned.
Accordingly, forming the opening H1 may be facilitated by
using the WGP as the first polarizer 140.

[0046] The color filter 191 and the black matrix 192 may be
placed on the first polarizer 140. As described above, the color
filter 191 may assign a color to light that is incident on the
liquid crystal display apparatus 1, and the black matrix 192
may prevent color mixture and partition sub-pixels. Accord-
ing to an embodiment, a first electrode 160 and the color filter
191 may be easily aligned by disposing the color filter 191
and the black matrix 192 not on the second substrate 120 but
on the first substrate 110. That is, in the case that the first
electrode 160 is positioned on the first substrate 110 and the
color filter 191 and the black matrix 192 are placed on the
second substrate 120, a high degree of precision is required
when the first substrate 110 and the second substrate 120 are
attached to each other. However, according to the present
embodiment, the color filter 191 and the black matrix 192 as
well as the first electrode 160 are placed on the first substrate
110, and therefore the first electrode 160 and the color filter
191 may be easily aligned.

[0047] A second electrode 180 may be positioned on the
color filter 191 and the black matrix 192. The second elec-
trode 180 is a common electrode, which may commonly
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supply voltage to all the pixels included in the liquid crystal
display apparatus 1. According to an embodiment, the second
electrode 180 may include an opening H2 positioned in the
second region 200. The second electrode 180 may be a trans-
parent electrode.

[0048] An insulating layer 170 may be positioned on the
second electrode 180, and the first electrode 160 may be
positioned on the insulating layer 170. The first electrode 160
may be disposed in a form of slits. Although the first electrode
160 in the form of slits that is disposed in one sub-pixel may
be electrically connected to each other, the first electrodes 160
in different sub-pixels may be electrically independent of
each other. The first electrode 160 may be a transparent elec-
trode.

[0049] Although not illustrated, the first electrode 160 may
be electrically connected to a switching device (not shown).
Only when the switching device (not shown) is turned on,
voltage may be applied to the first electrode 160. If a voltage
is applied to the first electrode 160 when voltage has been
applied to the second electrode 180, an electric field is gen-
erated between the second electrode 180 and the first elec-
trode 160, and a liquid crystal included in the liquid crystal
layer 130 may be aligned by the electric field.

[0050] According to an embodiment, the second polarizer
150 may be positioned on the opposite surface of a surface
that faces the first substrate 110 of the second substrate 120,
and the second polarizer 150 may correspond to the first
region 100 and the second region 200. The second polarizer
150 does not need patterning, and therefore a general polar-
izer may be used as the second polarizer 150.

[0051] According to an embodiment, the first polarizer 140
and the second polarizer 150 may have polarization axes
substantially perpendicular to each other. Light having passed
through the first polarizer 140 is polarized in a predetermined
direction, and may pass through the second polarizer 150
after the polarization direction is rotated as much as about 90
degrees by the liquid crystal aligned in a horizontal direction
dueto the first electrode 160 and the second electrode 180. In
the case that the liquid crystal is not aligned, light having
passed through the liquid crystal layer 130 may not pass
through the second polarizer 150. In this way, each of the
sub-pixels Pst, Psg, and Psb may be controlled, thereby dis-
playing a desired image.

[0052] At least one ofthe first electrode 160 and the second
electrode 180 is not positioned in the second region 200.
Therefore, in the second region 200, an electric field is not
generated and thus the liquid crystal is not aligned. Since the
first polarizer 140 is not placed in the second region 200, light
incident from the outside may pass through the first substrate
110, the liquid crystal layer 130, the second substrate 120, and
the second polarizer 150 and reach the user.

[0053] According to an embodiment, a transmittance of the
liquid crystal display apparatus 1 may be improved due to the
second region 200, and based on needs, an additional trans-
mittance of the liquid crystal display apparatus 1 may be
obtained due to the first region 100. That is, all of the first
substrate 110, the second substrate 120, the first electrode
160, and the second electrode 180 positioned in the first
region 100 are formed of transparent materials, and the color
filter 191 also has a predetermined transmittance.

[0054] For example, in an environment surrounded by
darkness, the second region 200 is not enough to facilitate
recognizing an external background image. In this case, the
liquid crystal included in the liquid crystal layer 130 may be
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aligned by applying a predetermined voltage to the first elec-
trode 160 and the second electrode 180, thereby improving a
transmittance of the first region 100. That is, the external
background image may be observed through the first region
100 by using light leakage, thereby further improving the
transmittance of the liquid crystal display apparatus 1.
[0055] As the above-described structure and operation
relate to the liquid crystal display apparatus 1 according to the
present embodiment, the exemplary embodiments are not
limited thereto. Various configurations such as positions and
forms of the first electrode 160 and the second electrode 180
and alignment of the first polarizer 140 and the second polar-
izer 150 may differ depending on the mode of driving the
liquid crystal display apparatus 1.

[0056] FIG. 3is aschematic cross-sectional view of a liquid
crystal display apparatus 2 according to an embodiment.
[0057] Referring to FIG. 3, the liquid crystal display appa-
ratus 2 may include a first substrate 210 partitioned into a first
region 100 which displays an image and a second region 200
through which external light passes, a second substrate 220
facing the first substrate 210, a liquid crystal layer 230 posi-
tioned between the first substrate 210 and the second sub-
strate 220, a first polarizer 240 placed on one side of the first
substrate 210, and a second polarizer 250 placed on one side
of the second substrate 220.

[0058] The first polarizer 240 and the second polarizer 250
may respectively include openings H1 and H3 positioned in
the second region 200. That is, the first polarizer 240 and the
second polarizer 250 may not be placed in the second region
200. Thus, a transmittance of the second region 200 may be
farther improved.

[0059] The first polarizer 240 may be placed between the
first substrate 210 and the liquid crystal layer 230, and the
second polarizer 250 may be placed on a surface that faces the
first substrate 210 of the second substrate 220. WGPs may be
used as the first substrate 240 and the second substrate 250 to
facilitate patterning.

[0060] A color filter 291 and a black matrix 292 may be
placed on the first polarizer 240, and a second electrode 280,
an insulating layer 270, and a first electrode 260 may be
positioned on the color filter 291 and the black matrix 292.
Configurations of the liquid crystal display apparatus 2
except the second polarizer 250 are the same as those of the
liquid crystal display apparatus 1 of FIG. 1, and therefore a
repeated description thereof will be omitted.

[0061] FIG. 4is aschematic cross-sectional view of a liquid
crystal display apparatus 3 according to an embodiment.
[0062] Referring to FI1G. 4, the liquid crystal display appa-
ratus 3 may include a first substrate 310 partitioned into a first
region 100 which displays an image and a second region 200
through which external light passes, a second substrate 320
facing the first substrate 310, a liquid crystal layer 330 posi-
tioned between the first substrate 310 and the second sub-
strate 320, a first polarizer 340 placed on one side of the first
substrate 310, and a second polarizer 350 placed on one side
of the second substrate 320.

[0063] The first substrate 310 and the second substrate 320
may be transparent substrates, and the user may see an exter-
nal background image through the second region 200 in
which a color filter 391 and a black matrix 392 are not placed.
[0064] Between the first substrate 310 and the liquid crystal
layer 330, the first polarizer 340 formed of the WGP or the
like may be placed, and the first polarizer 340 may include an
opening H1 positioned in the second region 200. That is, the
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first polarizer 340 may be placed only in the first region 100.
The second region 200 is a region where no image is dis-
played, and a light transmittance of the second region 200
may be improved by reducing the number of elements placed
in the second region 200.

[0065] A color filter 391 and a black matrix 392 may be
placed on the first polarizer 340. The color filter 391 may be
patterned to correspond to each sub-pixel, and the black
matrix 392 may be placed between the color filters 391. The
black matrix 392 may also be placed between the first region
100 and the second region 200.

[0066] A firstelectrode 360 may be positioned on the color
filter 391. The first electrodes 360 in different sub-pixels may
be electrically independent of each other. The first electrode
360 may be electrically connected to a switching device (not
shown).

[0067] A second electrode 380 may be positioned on a
surface that faces the first substrate 310 of the second sub-
strate 320. The second electrode 380 is a common electrode,
which may commonly supply voltage to all the pixels
included in the liquid crystal display apparatus 3. According
to an embodiment, the second electrode 380 may be a trans-
parent electrode and may be positioned in the first region 100
and the second region 200 of the second substrate 320.

[0068] Ifavoltageisappliedto the first electrode 360 when
voltage has been applied to the second electrode 380, an
electric field is generated between the second electrode 380
and the first electrode 360, and a liquid crystal included in the
liquid crystal layer 330 may be aligned by the electric field.
The electric field may be generated in a vertical direction
unlike that in the case of the liquid crystal display apparatus 1
of FIG. 2, and the liquid crystal included in the liquid crystal
layer 330 may be aligned in a vertical direction or in a spiral.

[0069] According to an embodiment, the second polarizer
350 may be placed on the opposite surface of a surface that
faces the first substrate 310 of the second substrate 320. Also,
the second polarizer 350 may correspond to the first region
100 and the second region 200.

[0070] According to an embodiment, the first polarizer 340
and the second polarizer 350 may have polarization axes
substantially perpendicular to each other. Light having passed
through the first polarizer 340 is polarized in a predetermined
direction, and may pass through the second polarizer 350
after the polarization direction is rotated as much as about 90
degrees by the aligned liquid crystal. In the case that the liquid
crystal is not aligned, light having passed through the liquid
crystal layer 330 may not pass through the second polarizer
350. Since the first electrode 360 is not positioned in the
second region 200, an electric field is not generated and thus
the liquid crystal is not aligned in the second region 200.
Since the first polarizer 340 is not placed in the second region
200, light incident from the outside may pass through the first
substrate 310, the liquid crystal layer 330, the second elec-
trode 380, the second substrate 320, and the second polarizer
350 and reach the user.

[0071] FIG.5isaschematic cross-sectional view of aliquid
crystal display apparatus 4 according to an embodiment.

[0072] Referring to FI1G. 5, the liquid crystal display appa-
ratus 4 may include a first substrate 410 partitioned into a first
region 100 which displays an image and a second region 200
through which external light passes, a second substrate 420
facing the first substrate 410, a liquid crystal layer 430 posi-
tioned between the first substrate 410 and the second sub-
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strate 420, a first polarizer 440 placed on one side of the first
substrate 410, and a second polarizer 450 placed on one side
of the second substrate 420.

[0073] The first substrate 410 and the second substrate 420
may be transparent substrates, and the user may see an exter-
nal background image through the second region 200 in
which a color filter 491 and a black matrix 492 are not placed.
[0074] On the opposite surface of a surface that faces the
second substrate 420 of the first substrate 410, the first polar-
izer 440 formed of a WGP or the like may be placed, and the
first polarizer 440 may include an opening H1 positioned in
the second region 200. That is, the first polarizer 440 may be
placed only in the first region 100. The second region 200 is
a region where no image is displayed, and a light transmit-
tance of the second region 200 may be improved by reducing
the number of elements placed in the second region 200.
[0075] A first electrode 460 may be positioned on the sur-
face of the first substrate 410 that faces the second substrate
420. The first electrodes 460 in different sub-pixels may be
electrically independent of each other. The first electrode 460
may be electrically connected to a switching device (not
shown).

[0076] A color filter 491 and a black matrix 492 may be
placed on a surface of the second substrate 420 that faces the
first substrate 410. The color filter 491 may be patterned to
correspond to each sub-pixel, and the black matrix 492 may
be placed between the color filters 491. The black matrix 492
may also be placed between the first region 100 and the
second region 200.

[0077] An overcoat layer 493 may be positioned on the
second substrate 420to cover the color filter 491 and the black
matrix 492, and a second electrode 480 may be positioned on
the overcoat layer 493. The second electrode 480 is a common
electrode, which may commonly supply voltage to all the
pixels included in the liquid crystal display apparatus 4.
According to an embodiment, the second electrode 480 may
be a transparent electrode and may be positioned in the first
region 100 and the second region 200 of the second substrate
420.

[0078] Ifavoltageisapplied to the first electrode 460 when
voltage has been applied to the second electrode 480, an
electric field is generated between the second electrode 480
and the first electrode 460, and a liquid crystal included in the
liquid crystal layer 430 may be aligned by the electric field.
The electric field may be generated in a vertical direction
unlike that in the case of the liquid crystal display apparatus 1
of FIG. 2, and the liquid crystal included in the liquid crystal
layer 430 may be aligned in a vertical direction or in a spiral.
[0079] According to an embodiment, on the opposite sur-
face of the surface that faces the first substrate 410 of the
second substrate 420, the second polarizer 450 may be
placed, and the second polarizer 450 may correspond to the
first region 100 and the second region 200.

[0080] According to an embodiment, the first polarizer 440
and the second polarizer 450 may have polarization axes
substantially perpendicular to each other. Light having passed
through the first polarizer 440 is polarized in a predetermined
direction, and may pass through the second polarizer 450
after the polarization direction is rotated as much as about 90
degrees by the aligned liquid crystal. In the case that the liquid
crystal is not aligned, light having passed through the liquid
crystal layer 430 may not pass through the second polarizer
450. Since the first electrode 460 is not positioned in the
second region 200, an electric field is not generated and thus



US 2016/0161798 A1l

the liquid crystal is not aligned in the second region 200.
Since the first polarizer 440 is not placed in the second region
200, light incident from the outside may pass through the first
substrate 410, the liquid crystal layer 430, the second elec-
trode 480, the second substrate 420, and the second polarizer
450 and reach the user.

[0081] FIG. 6isaschematic cross-sectional view of aliquid
crystal display apparatus 5 according to an embodiment.
[0082] Referring to FIG. 6, the liquid crystal display appa-
ratus 5 may further include a light guiding plate 510 which is
placed on the opposite surface ofa surface that faces a second
substrate 120, 220, 320, or 420 of a first substrate 110, 210,
310, or 410 included in a liquid crystal display apparatus 1, 2,
3, or 4 according to the above embodiments, and a light source
520 which supplies light to the light guiding plate 510.
[0083] The light source 520 may face a side surface of the
light guiding plate 510, and the light guiding plate 510 may be
formed of a material that is capable of transmitting light. The
light source 520 may be formed of a light-emitting diode
(LED) or the like and may emit white light. However, the
exemplary embodiments are not limited thereto. In the case
that the liquid crystal display apparatus 5 includes a color
conversion layer formed of a fluorescent substance instead of
a color filter, the light source 520 may emit blue light.
[0084] Light that is emitted by the light source 520 may be
incident on the light guiding plate 510, and light that is made
uniform over a large area by the light guiding plate 510 may
be irradiated on the first substrate 110, 210, 310, or 410.
According to necessity, such as when ambient light is exces-
sively weak, the light source 520 may be turned on, thereby
displaying an image from the liquid crystal display apparatus
5

[0085] As described above, according to one or more of the
above exemplary embodiments, a see-through liquid crystal
display apparatus having an improved transmittance may be
configured. However, the scope of the inventive concept is not
limited by such an effect.

[0086] It should be understood that the exemplary embodi-
ments described therein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each exemplary embodiment
should typically be considered as available for other similar
features or aspects in other exemplary embodiments.

[0087] While one or more exemplary embodiments have
been described with reference to the figures, it will be under-
stood by those of ordinary skill in the art that various changes
in form and details may be made therein without departing
from the spirit and scope of the inventive concept as defined
by the following claims.

What is claimed is:

1. A liquid crystal display apparatus comprising:

a first substrate partitioned into a first region which dis-
plays animage and a second region through which exter-
nal light passes;

a second substrate facing the first substrate;
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a liquid crystal layer between the first substrate and the

second substrate;

a first polarizer on one side of the first substrate; and

a second polarizer on one side of the second substrate,

wherein at least one selected from the first polarizer and the

second polarizer comprises an opening positioned in the
second region.

2. The apparatus of claim 1, wherein the at least one
selected from the first polarizer and the second polarizer that
comprises the opening is a wire-grid polarizer (WGP).

3. The apparatus of claim 1, wherein the first polarizer is
between the first substrate and the liquid crystal layer and
comprises the opening.

4. The apparatus of claim 3, wherein the second polarizer is
on an opposite side of a side of the second substrate that faces
the first substrate to correspond to the first region and the
second region.

5. The apparatus of claim 1, wherein the first polarizer and
the second polarizer have polarization axes substantially per-
pendicular to each other.

6. The apparatus of claim 1, further comprising a color
filter between the first substrate and the liquid crystal layer
and configured to assign a predetermined color to incident
light, and a black matrix partitioning the color filter,

wherein the color filter and the black matrix are not in the

second region.

7. The apparatus of claim 1, wherein the first region and the
second region alternate in a first direction, and

wherein the first region comprises a first sub-pixel, a sec-

ond sub-pixel, and a third sub-pixel emitting light of
different colors and arranged in a second direction sub-
stantially perpendicular to the first direction.

8. The apparatus of claim 1, further comprising a first
electrode and a second electrode which generate an electric
field in the liquid crystal layer,

wherein at least one selected from the first electrode and the

second electrode is not in the second region.

9. The apparatus of claim 8, wherein the second electrode
is in at least the first region on the first substrate, and the first
electrode has a form of slits in the first region on the second
electrode.

10. The apparatus of claim 8, wherein the first electrode is
in the first region on the first substrate, and the second elec-
trode is in at least the first region on a surface that faces the
first substrate of the second substrate.

11. The apparatus of claim 1, further comprising a light
guiding plate on the opposite surface of a surface that faces
the second substrate of the first substrate, and a light source
configured to supply light to the light guiding plate.

12. The apparatus of claim 11, wherein the light source
faces a side surface of the light guiding plate, and the light
guiding plate comprises a material capable of transmitting

light.
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