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(57) ABSTRACT

A LCD (Liquid Crystal Display) device includes a backlight
unit, a lower polarizer positioned on the backlight unit, a
liquid crystal layer positioned on the lower polarizer, and an
upper reflection polarizer positioned on the liquid crystal
layer. The upper reflection polarizer is configured such that a
regularly arranged metallic lattice is formed on a support this
LCD device may give a good mirror effect when power is
intercepted, and also give a clear display with high brightness
even at a bright place when power is supplied to operate the
LCD device.
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MIRROR EFFECT LIQUID CRYSTAL
DISPLAY DEVICE USING REFLECTION
POLARIZER

TECHNICAL FIELD

[0001] The present invention relates to a mirror effect LCD
(Liquid Crystal Display) device using a reflection polarizer,
and more particularly to a mirror effect LCD device having a
beautiful mirror surface, which gives an excellent reflection
layer on its surface by using a reflection polarizer without
causing brightness reduction of light when a power is inter-
cepted.

BACKGROUND ART

[0002] An LCD (Liquid Crystal Display) forms an electric
field in a liquid crystal layer to change a pattern of polarized
light passing through it such that it may use the phenomenon
that light selectively passes through it.

[0003] At an initial stage, LCD devices are generally
applied to a small single-color display of an electronic calcu-
lator or a clock. However, along with the progress of LCD
techniques, LCD devices are at the present used for large
color displays due to the development of AM-TFT technol-
ogy.

[0004] Inaddition, consumers of LCD devices demand not
only excellent quality of display that gives clear pictures with
a high contrast ratio, high brightness, wide range of view, and
prevention of leakage of light, but also harmonization with
surroundings even when power is not applied thereto and
other additional functions.

[0005] To cope with such demands, there was an attempt to
provide a LCD device having a mirror surface to act as a
mirror when power is intercepted. That is to say, a reflector
film coated with a thin metal layer that ensures transmission
of light is attached to a surface of a LCD device to form a
mirror surface. However, the metal layer included in the
reflector film shows a seriously lowered ratio of transmitted
light, namely low transmittance, rather than the case not
including the metal layer, though it allows transmission of
light. As a result, brightness of images delivered to observers
from a backlight is not sufficient, so a display screen is not
well visible when it is observed at a bright place

[0006] In other words, in case of using a conventional
reflector film, the LCD device may give a good mirror effect
when power is intercepted, but when power is supplied to the
LCD device to display images, the LCD device may not give
clear pictures at a bright place due to a reduced contrast
caused by inefficient brightness.

[0007] Thus, many efforts are continuously made to
develop a display device capable of giving a sufficient mirror
effect when power is intercepted and also capable of giving a
clear display even at a bright place by ensuring sufficient
screen brightness when power is supplied thereto.

[0008] Meanwhile, a LCD device has very low luminance
efficiency since the light reaching eyes of an observer is not
greater than 10% of the light emitted from a light source due
to the natures of the device.

[0009] FIG. 1 is a sectional view schematically showing a
conventional LCD device. Referring to FIG. 1, the LCD
device includes a light source 10, a backlight unit 40 com-
posed of a light guide plate 20 for transferring a light emitted
from the light source 10 and a reflection plate 30 for reflecting
the light transferred from the light guide plate toward an
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observer, a diffusion plate 50 for uniformly diffusing the light
reflected by the reflection plate 30 to enhance uniformity, a
prism sheet 60 for enhancing brightness of light, a lower
polarizer 70 for passing light only in one direction among
lights oscillating in various directions, a liquid crystal layer
90 for changing a polarization state of light by changing
arrangement of the light passing through the lower polariza-
tion plate 70 according to supply of power, and an upper
polarizer 80 for passing or intercepting the light transferred
from the liquid crystal layer 90 according to the polarization
state of light.

[0010] Inthe LCD device, the liquid crystal layer 90 deter-
mines transmission and absorption of light using a polarizing
phenomenon. Thus, the polarizer intercepts 50% of light
emitted upward through the backlight unit 40, and at least 24
of remaining light is absorbed in a color filter. In this way, the
light is absorbed in other film layers, so just 10% or less of the
lights emitted from a light source may reach eyes of an
observer.

[0011] Thus, inorder to realize good quality of display, it is
needed to transfer the light emitted from the light source 10 to
eyes of an observer at a greatest efficiency. The clearness of
display may be represented by a contrast ratio, and a contrast
ratio at a bright place (a bright room) may be expressed using
the following equation 1.

CONTRAST RATIO (BRIGHT ROOM) = Equation 1

BRIGHTNESS OF WHITE LIGHT +
BRIGHTNESS OF EXTERNAL REFLECTED LIGHT
BRIGHTNESS OF BLACK LIGHT +
BRIGHTNESS OF EXTERNAL REFLECTED LIGHT

[0012] Seeing the equation 1, it would be understood that,
in case a white light has a low brightness, the brightness of an
external reflected light gives an increased influence on a con-
trast ratio, so the contrast ratio may be greatly lowered. Thus,
it would reach a conclusion that, if the brightness of the
external reflected light is out of control, enhancing brightness
of'a white light is required for increasing the contrast ratio and
thus obtaining a clear quality of display, and also it is required
to reduce light leakage such that the brightness of a black light
is kept as lower as possible.

[0013] Luminance efficiency (namely, a ratio of light
reaching eyes of an observer among emitted light) is
increased if power supplied to the backlight unit 40 is raised
since an amount of light emitted from the backlight unit 40 is
increased. However, in a mobile display using a battery (e.g.,
a cellular phone, a notebook, and PDP), a battery may be
rapidly discharged if power supplied to the backlight unit is
raised to increase luminance efficiency.

[0014] In order to solve the problem of luminance effi-
ciency reduction caused by inherent features ofa LCD device,
namely the problem that the polarizer absorbs and intercepts
a significant amount of light to lower luminance efficiency,
3M proposed DBEF (Dual Brightness Enhancement Film).
This DBEF is a reflection polarizer having polymer thin films
in multi layers. When being applied to a transmissive LCD,
the DBEF is positioned between a backlight unit and a LCD
panel to substitute or supplement the lower polarizer 70 of
FIG. 1. While a conventional absorption polarizer absorbs
light not passing through the polarizer to lower luminance
efficiency, the DBEF reflects the light not passing through the
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polarizer into a lower direction such that the reflected light is
reflected on the reflection plate 30 (FIG. 1) again and then
reaches the DBEF with a changed polarization direction to
pass through the DBEF. Thus, even a light with polarization
un suitable for the polarization condition of the DBEF may be
utilized with a changed polarization state. In this way, it was
reported that efficiency may be increased about 60% rather
than a conventional case.

[0015] However, the DBEF is expensive since anisotropic
polymer films and isotropic polymer films are optically lami-
nated alternately. Also, the DBEF shows deteriorated reflec-
tion efficiency since the reflection efficiency is greatly
changed depending on a direction of incident light, and a
manufacturing process of the DBEF is very complicated. In
addition, the DBEF may enhance brightness, but it may not
give a mirror effect intended by the present invention.

DISCLOSURE

[Technical Problem]

[0016] The present invention is designed in consideration
of the above problems, and therefore it is an object of the
invention to provide a LCD device capable of giving a good
mirror effect when power is intercepted and also capable of
giving a clear display quality using enhanced brightness even
at a bright place when power is applied to the device.

[Technical Solution]

[0017] Inorderto accomplish the above object, the present
invention provides a LCD (Liquid Crystal Display) device,
which includes a backlight unit; a lower polarizer positioned
on the backlight unit; a liquid crystal layer positioned on the
lower polarizer; and an upper reflection polarizer positioned
on the liquid crystal layer, wherein the upper reflection polar-
izer is configured such that a regularly arranged metallic
lattice is formed on a support.

[0018] In the present invention, the metallic lattice prefer-
ably has a pattern selected from the group consisting of: being
coated on the support and protruded thereon; being buried in
a groove formed in the support; being partially buried in the
support and partially protruded thereon; and being partially
buried in the support and partially protruded thereon such that
buried portions and protruded portions are alternately
arranged.

[0019] Preferably, the support has a single structure
selected from the group consisting of a transparent film, a
retardation film, an absorption polarizer and a substrate of a
liquid crystal panel, or a multi-layered structure having at
least two in combination selected therefrom. In case the sup-
port is an absorptive upper polarizer, a transmission axis of
the metallic lattice is preferably identical to a transmission
axis of the absorptive upper polarizer.

[0020] In the present invention, the metallic lattice may
have a rectangular, trapezoidal, parallelogrammic, triangular
or circular section.

[0021] Preferably, the metallic lattice has a section whose
width to height ratio is 1:%2 to 1:5. More preferably, the
metallic lattice has a section whose width to heightratiois 1:1
to 1:3.

[0022] Preferably, the metallic lattice has a section whose
width is 20 to 70% of an arrangement period of the metallic
lattice. Also, the metallic lattice preferably has an arrange-
ment period of 300 nm or less, more preferably 200 nm or
less.
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[0023] Inthepresentinvention, the reflection polarizer may
be positioned at an uppermost portion of the LCD device, and
in case the metallic lattice is formed on the support to be
exposed out, it is effective to additionally form a protective
film on the metallic lattice. In this case, the protective film
may be made of material selected from the group consisting
of PMMA (polymethyl methacrylate), TAC (tri-acetyl cellu-
lose), PVA (polyvinyl alcohol), PI (polyimide), PET (poly-
ethylene terephthalate), PEN (polyethylene naphthalate),
PES (polyether sulphones), PC (polycarbonate) and COP
(cyclic olefin polymer)

[0024] Inthe present invention, the lower polarizer may be
a lower reflection polarizer configured such that a regularly
arranged metallic lattice is formed on a support.

[0025] Inthis case, the lower polarizer may adopt any pat-
tern of the upper reflection polarizer. Also, material of the
support and the metallic lattice, and w/h ratio and arrange-
ment period of the metallic lattice are identical to those of the
upper reflection polarizer.

[0026] Preferably, in case the upper and lower reflection
polarizers are provided to the LCD device at the same time, a
transmission axis of the upper reflection polarizer is perpen-
dicular to atransmission axis of the lower reflection polarizer.

DESCRIPTION OF DRAWINGS

[0027] These and other features, aspects, and advantages of
preferred embodiments of the present invention will be more
fully described in the following detailed description, taken
accompanying drawings. In the drawings:

[0028] FIG. 1 is a schematic sectional view showing a
conventional LCD device;

[0029] FIG. 2 is a conceptual diagram showing the phe-
nomenon that a light input to a metallic lattice is transmitted
as a vertical light or reflected as a horizontal light respec-
tively;

[0030] FIG. 3 is a sectional view illustrating standards of a
metallic lattice;
[0031] FIG. 4 is a sectional view showing that a metallic

lattice is formed on a support in various ways;

[0032] FIG. 5 is a sectional view showing a LCD device
adopting an upper reflection polarizer; and

[0033] FIG. 6 is a sectional view showing a LCD device
adopting upper and lower reflection polarizers together.

BEST MODE

[0034] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. Prior to the description, it should be
understood that the terms used in the specification and the
appended claims should not be construed as limited to general
and dictionary meanings, but interpreted based on the mean-
ings and concepts corresponding to technical aspects of the
present invention on the basis of the principle that the inventor
is allowed to define terms appropriately for the best explana-
tion. Therefore, the description proposed herein is just a pref-
erable example for the purpose of illustrations only, not
intended to limit the scope of the invention, so it should be
understood that other equivalents and modifications could be
made thereto without departing from the spirit and scope of
the invention.

[0035] Inventors of the present invention deeply studied to
solve the problem of lowered transmittance of a conventional
reflector film, and then revealed that it is preferred to arrange
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an upper reflection polarizer having a metallic lattice as
shown in FIG. 2 on an upper surface of a LCD device.
[0036] Referring to FIG. 2, an upper reflection polarizer
employed in the present invention has a regularly arranged
metallic lattice, differently from a conventional polarizer
made of anisotropic material (hereinafter, such a conven-
tional polarizer will be referred to as an absorption polarizer).
The reflection polarizer configured as above causes polariza-
tion using fine gaps among the metallic lattice while power is
supplied to the LCD device. Meanwhile, when power is inter-
cepted, the reflection polarizer gives a mirror effect by reflect-
ing a significant part of light incident from outside.

[0037] That is to say, if the metallic lattice is regularly
arranged as shown in FIG. 2, among the light incident to the
metallic lattice, a component (or, a horizontal light) incident
in parallel with a plane where the metallic lattice is placed is
intercepted by the metallic lattice, but a component (or, a
vertical light) incident perpendicularly to the plane where the
metallic lattice is placed passes through the metallic lattice.
Thus, the regularly arranged metallic lattice has the same role
as a conventional polarizer. Also, since the metallic lattice has
metal properties, light incident to a surface of the metallic
lattice is reflected. Thus, when power is intercepted, the
reflection polarizer may act as a mirror surface.

[0038] In addition, among the light reaching the upper
reflection polarizer, light not transmitting through the polar-
izer may be reflected downward by the metallic lattice and
then reflected again on a reflective plate of a backlight unit to
be supplied upward. Thus, though the same light source is
used, the present invention may enhance brightness by
increasing an amount of light capable of being emitted out,
and as a result it is possible to realize a clear display quality
even at a bright place.

[0039] The upper reflection polarizer having a metallic lat-
tice as mentioned above may be formed in a way of regularly
arranging the metallic lattice on a transparent support (e.g.,
film or plate) having at least one layer. The transparent sup-
port may adopt acommonly used one, but an optical film such
as a retardation film or a substrate of a liquid crystal panel
may also be used as the support.

[0040] The metallic lattice may be coated on the support
and protruded thereon as shown in FIG. 3a, buried in a groove
formed in the support as shown in FIG. 35, partially buried in
the support and partially protruded thereon as shown in FIG.
3¢, or partially buried in the support and partially protruded
thereon such that buried portions and protruded portions are
alternately arranged as shown in FIG. 34.

[0041] The upper reflection polarizer may be used in single
to act as a polarizer, but it may also be laminated on an
existing absorption polarizer. In this case, leakage of light
may be further reduced. In case the upper reflection polarizer
is arranged on an absorptive upper polarizer, the absorptive
upper polarizer may also act as a support. However, the
absorptive upper polarizer preferably has a transmission axis
substantially identical to a transmission axis of the upper
reflection polarizer. Meanwhile, it would be apparent to those
having ordinary skill in the art that a transparent film or
another optical film may be added between the absorptive
upper polarizer and the upper reflection polarizer in order to
improve optical features of a LCD device.

[0042] The transparent film may be made of PMMA (poly-
methyl methacrylate), TAC (tri-acetyl cellulose), PVA (poly-
vinyl alcohol), PI (polyimide), PET (polyethylene terephtha-
late), PEN (polyethylene naphthalate), PES (polyether
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sulphones), PC (polycarbonate) and COP (cyclic olefin poly-
mer), and the material of the transparent film and the polarizer
may be selected and used by those having ordinary skill in the
art as desired, so it is not described in detail here.

[0043] The metallic lattice included in the upper reflection
polarizer preferably has a section whose width-height ratio
(or, w/h ratio) is 1:%2 or above, more preferably 1:1 or above.
Also, the w/h ratio is preferably kept not greater than 1:5,
more preferably not greater than 1:3. If the w/h ratio of the
polarizer exceeds the above numerical range, the difference
of transmittances of vertical and horizontal lights is reduced,
so the upper reflection polarizer may not act as a polarizer.
Meanwhile, if the w/h ratio of the polarizer is lower than the
above numerical range, the light transmittance is lowered,
thereby deteriorating the brightness of display. Here, the
width of the section of the metallic lattice is defined as a line
width of a metallic line of the metallic lattice. The section of
the metallic lattice may have a rectangular, trapezoidal, par-
allelogrammic, triangular or circular shape, and other various
shapes may also be adopted.

[0044] The width of the metallic lattice is preferably 20 to
70% based on an arrangement period of the metallic lattice. If
the width of the metallic lattice is less than 20%, polarization
splitting of light is deteriorated, so the upper reflection polar-
izer may not be used as a polarizer. If the width exceeds 70%,
the transmission of light is deteriorated, thereby deteriorating
the brightness of display.

[0045] In order to ensure sufficient polarization by the
metallic lattice, the arrangement period (p) of the metallic
lattice is preferably 300 nm or less. Also, in order to ensure a
wide range of view, the arrangement period (p) of the metallic
lattice is more preferably 200 nm or less.

[0046] For facilitating reflection of light in a visible range,
the metallic lattice is preferably made of silver or aluminum,
but not limitedly. The metallic lattice may be formed on the
support in the following ways depending on the cases that its
section is protruded on the support, buried therein, or dis-
posed in combination thereof.

[0047] In case the metallic lattice has a protruded shape,
metal is deposited on the support, and then an anti-reflection
film is coated thereon in order to prevent a light exposure
efficiency from being deteriorated due to reflection. And then,
a photoresist (P/R) layer is coated on the anti-reflection film,
and a metallic lattice pattern is formed using various kinds of
etching (dry etching or wet etching) after light exposure and
development. And then, the anti-reflection film is removed
using RIE (Reactive Ion Etching) or an anti-reflection film
coating removing solution, and then the metallic lattice hav-
ing a protruded shape is formed on the support. Meanwhile, a
protective film may be additionally formed on a front surface
of the support on which the metallic lattice is formed.
[0048] Now, a method for forming a metallic lattice having
a buried shape is explained. First, an anti-reflection film is
coated on the support, and then a P/R layer is coated thereon.
After that, a groove having a metallic lattice pattern is con-
cavely formed in the support through light exposure, devel-
opment and etching. And then, metal is deposited in the
concave groove, and the anti-reflection film is removed using
RIE or acoating removing solution. As an alternative, without
removing the P/R layer used in forming the concave groove,
after metal is deposited on the front surface of the support, the
P/R layer may be lifted off to remove the P/R layer and metals
deposited in a region other than the concave groove, thereby
forming the metallic lattice having a buried shape. Preferably,
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in depositing metal, a deposition thickness of the metal is
controlled to be substantially identical to a depth of the con-
cave groove pattern.

[0049] Meanwhile, the metallic lattice partially buried in
the support and partially protruded on the support may be
formed in a way of controlling a deposition thickness of metal
when the above buried metallic lattice is formed. That is to
say, if the deposition thickness of metal is controlled to be
greater than the depth of the concave groove, the metallic
lattice may be partially buried in the support and partially
protruded on the support. In addition, the metallic lattice in
which the protruded metallic lattice and the buried metallic
lattice are alternated may be formed in a way of firstly form-
ing the buried metallic lattice and then secondarily forming
the protruded metallic lattice. The method for forming the
buried or protruded metallic lattice is already explained
above, so its explanation is not repeated here.

[0050] The metallic lattice may be formed using imprinting
or roll printing in addition to photolithography. Such a pat-
terning process is well known in the art, and thus it is not
explained in detail here.

[0051] If the upper reflection polarizer is used as a substi-
tute for an upper polarizer of a LCD device or arranged on the
upper polarizer, light having already passed through a trans-
parent support and a liquid crystal may pass through the
metallic lattice. In addition, the light incident on the metallic
lattice is reflected downward and then reflected again upward
through the reflection plate of the backlight unit, thereby
decreasing loss of light and thus giving a display quality with
better brightness. In addition, when power supplied to the
display device is intercepted, the light incident from outside is
reflected on the metallic lattice, thereby giving a mirror effect.
[0052] The upper reflection polarizer may be applied to a
structure in which the support is formed below and the metal-
lic lattice is oriented upward, or vice versa. However, the
metallic lattice may show a problem in its durability when it
is exposed upward, so a protective film is preferably coated on
a front surface of the support. The protective film may be
made of PMMA, TAC, PVA, PI, PET, PEN, PES, PC or COP.
However, the present invention is not limited thereto.

[0053] FIG. 5 is a sectional view schematically showing a
LCD device adopting the above upper reflection polarizer.
Referring to FIG. 5, the LCD device includes a backlight unit
40, a lower polarizer 70, a liquid crystal layer 90, an upper
polarizer 80 and an upper reflection polarizer 100. Here, since
the upper reflection polarizer 100 may act as the upper polar-
izer 80 in itself, the upper polarizer 80 may be excluded. A
protective film 110 is formed on the upper reflection polarizer
100, and the protective film 110 may be excluded depending
on an arrangement direction of the metallic lattice based on
the support.

[0054] Generally, the upper polarizer 80 and the lower
polarizer 70 have transmission axes perpendicular to each
other in a LCD device, so the upper reflection polarizer 100
and the lower polarizer 70 preferably have transmission axes
perpendicular to each other.

[0055] The LCD device shown in FIG. 5 may further
include a prism sheet, a diffusion plate or another optical film,
which is included in a general LCD device, in addition to the
above components in order to improve brightness, as apparent
to those having ordinary skill in the art.

[0056] Meanwhile, inorderto further improve an efficiency
of using light emitted from the backlight unit, it is possible to
substitute the lower polarizer with a reflection polarizer or
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arrange a reflection polarizer below the lower polarizer. Then,
an efficiency of using light emitted from the backlight unit is
greatly improved, thereby enhancing brightness of the LCD
device. A horizontal light (/) not transmitting through the
metallic lattice of the reflection polarizer does not disappear
by absorption into the metallic lattice, but it is reflected
toward the reflection plate of the backlight unit to reach the
polarizer with a changed polarization state. At this time, if the
polarization state is suitable for passing through the polarizer,
the light is emitted out of the liquid crystal toward an observer
Hereinafter, for the convenient explanation, a reflection
polarizer substituted with the lower polarizer or arranged
below the lower polarizer will be called ‘a lower reflection
polarizer’ in general.

[0057] FIG. 6 is a sectional view schematically showing a
LCD device adopting the lower reflection polarizer. Referring
to FIG. 6, the LCD device includes a backlight unit 40, a lower
reflection polarizer 120, a lower polarizer 70, a liquid crystal
layer 90, and an upper reflection polarizer 100. A protective
film 110 is formed on the upper reflection polarizer 100, but
the protective film 110 may be excluded depending on an
arrangement direction of the metallic lattice. In FIG. 6, it is
illustrated that an upper polarizer is excluded, but it would be
apparent to those having ordinary skill in the art that the upper
polarizer may be interposed between the liquid crystal 90 and
the upper reflection polarizer 100.

[0058] The structure of the lower reflection polarizer 120,
material of the support and the metallic lattice, and w/h ratio
and arrangement period of the metallic lattice are substan-
tially identical to those of the upper reflection polarizer
explained based on FIG. 4. Meanwhile, in case the lower
reflection polarizer 120 is arranged below the lower polarizer
70, it is preferred that the lower polarizer 70 and the lower
reflection polarizer 120 have polarization axes substantially
identical to each other. In addition, the upper reflection polar-
izer 100 and the lower reflection polarizer 120 preferably
have polarization axes perpendicular to each other. The lower
reflection polarizer 120 is not exposed out, so it is not essen-
tial to form a protectively film on a front surface of the support
regardless of a direction of the formed metallic lattice based
on the support.

[0059] The LCD device shown in FIG. 6 may further
include a prism sheet, a diffusion plate or another optical film,
which is included in a general LCD device, in addition to the
above components in order to improve brightness, as apparent
to those having ordinary skill in the art.

[0060] The present invention has been described in detail.
However, it should be understood that the detailed description
and specific examples, while indicating preferred embodi-
ments of the invention, are given by way of illustration only,
since various changes and modifications within the spirit and
scope of the invention will become apparent to those skilled in
the art from this detailed description.

INDUSTRIAL APPLICABILITY

[0061] In one aspect, the LCD device according to the
present invention may give a good mirror effect when power
is intercepted, and also give a clear display with high bright-
ness even at a bright place when power is supplied to operate
the LCD device.

[0062] In another aspect, the LCD device according to the
present invention may more efficiently use light emitted from
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a light source since the upper and lower reflection polarizers
are used at once, so a smaller amount of power is consumed in
providing the same clearness.

1. A LCD (Liquid Crystal Display) device, comprising:

a backlight unit;

a lower polarizer positioned on the backlight unit;

aliquid crystal layer positioned on the lower polarizer; and

an upper reflection polarizer positioned on the liquid crys-
tal layer,

wherein the upper reflection polarizer is configured such

that a regularly arranged metallic lattice is formed on a
support.

2. The LCD device according to claim 1, wherein the
metallic lattice has a pattern selected from the group consist-
ing of:

being coated on the support and protruded thereon;

being buried in a groove formed in the support;

being partially buried in the support and partially protruded

thereon; and

being partially buried in the support and partially protruded

thereon such that buried portions and protruded portions
are alternately arranged.

3. The LCD device according to claim 1,

wherein the support has a single structure selected from the

group consisting of a transparent film, a retardation film,
an absorption polarizer and a substrate of a liquid crystal
panel, or a multi-layered structure having at least two in
combination selected therefrom.

4. The LCD device according to claim 3,

wherein, in case the support is an absorptive upper polar-

izer, a transmission axis of the metallic lattice is identical
to a transmission axis of the absorptive upper polarizer

5. The LCD device according to claim 1,

wherein the metallic lattice has a rectangular, trapezoidal,

parallelogrammic, triangular or circular section.
6. The LCD device according to claim 5,
wherein the metallic lattice has a section whose width to
height ratio is 1:%2to 1:5.

7. The LCD device according to claim 6,

wherein the metallic lattice has a section whose width to
height ratio is 1:1 to 1:3

8. The LCD device according to claim 1,

wherein the metallic lattice has a section whose width is 20

to 70% of an arrangement period of the metallic lattice.

9. The LCD device according to claim 1,

wherein the metallic lattice has an arrangement period of

300 nm or less.
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10. The LCD device according to claim 9,

wherein the metallic lattice has an arrangement period of
200 nm or less.

11. The LCD device according to claim 1,

wherein the reflection polarizer is positioned at an upper-
most portion of the LCD device, and

wherein the metallic lattice is positioned at an outer side
based on the support, and a protective film is formed on
a front surface of the support.

12. The LCD device according to claim 11,

wherein the protective film is made of material selected
from the group consisting of PMMA (polymethyl meth-
acrylate), TAC (tri-acetyl cellulose), PVA (polyvinyl
alcohol), PI (polyimide), PET (polyethylene terephtha-
late), PEN (polyethylene naphthalate), PES (polyether
sulphones), PC (polycarbonate) and COP (cyclic olefin
polymer).

13. The LCD device according to claim 1,

wherein the lower polarizer is a lower reflection polarizer
configured such that a regularly arranged metallic lattice
is formed on a support.

14. The LCD device according to claim 13, wherein the

metallic lattice has a pattern selected from the group consist-
ing of:

being coated on the support and protruded thereon;

being buried in a groove formed in the support;

being partially buried in the support and partially protruded
thereon; and

being partially buried in the support and partially protruded
thereon such that buried portions and protruded portions
are alternately arranged.

15. The LCD device according to claim 13,

wherein the support has a single structure selected from the
group consisting or a transparent film, a retardation film,
an absorption polarizer and a substrate of a liquid crystal
panel, or a multi-layered structure having at least two in
combination selected therefrom.

16. The LCD device according to claim 14,

wherein the support is an absorptive lower polarizer, and a
transmission axis of the metallic lattice is identical to a
transmission axis of the absorptive lower polarizer.

17. The LCD device according to claim 13,

wherein a transmission axis of the upper reflection polar-
izer is perpendicular to a transmission axis of the lower
reflection polarizer.
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