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(57) ABSTRACT

A liquid crystal display apparatus includes a backlight unit, a
liquid crystal panel, a first luminance increasing film, and a
second luminance increasing film. The backlight unit
upwardly emits light. The liquid crystal panel is disposed on
the backlight unit to receive the light, and displays an image
using characteristics of liquid crystal. The first luminance
increasing film is interposed between the backlight unit and
the liquid crystal panel, and increases luminance using a first
prism part formed along an X-axis direction. The second
luminance increasing film is interposed between the back-
light unit and the first luminance increasing film, increases
luminance using a second prism part formed along a Y-axis
direction, and has a refractivity greater than the first lumi-
nance increasing film.
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INDOOR/OUTDOOR LIQUID CRYSTAL
DISPLAY APPARATUS INCLUDING LED
LIGHT SOURCE FOR IMPROVING
LUMINANCE

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal dis-
play apparatus which displays an image using a light emitting
diode (LED), and more particularly, to a liquid crystal display
apparatus which displays an image by providing light gener-
ated from an LED to a liquid crystal having anisotropy.

BACKGROUND ART

[0002] Generally, a liquid crystal display (LCD) apparatus
includes a liquid crystal panel including a liquid crystal to
display an image and a backlight unit emitting light to the
liquid crystal panel to supply the light to the liquid crystal
panel.

[0003] Hereinafter, the liquid crystal panel, in order to dis-
play the image, includes a thin film transistor (TFT) substrate
which includes a plurality of pixels having a TFT structure as
a base, a color filter (CF) substrate which corresponds the
TFT substrate and is configured to display colors of the
image, and a liquid crystal interposed between the TET sub-
strate and the CF substrate. Also, the backlight unit includes
a light emitting diode (LED) which generates light using
semiconductor characteristics, and a light guide plate, on
which the LED is disposed, guiding the light generated from
the LED toward the liquid crystal panel.

[0004] Here, the LCD apparatus may further include a
reflecting plate which reflects a light emitted from a lower
portion of the light guide plate toward the liquid crystal panel,
thereby efficiently utilizing the light. In this case, the LCD
apparatus may also reflect a sunlight incident from outdoor
through the reflecting plate toward the liquid crystal panel,
thereby increasing luminance.

[0005]  Also, the LCD apparatus may further include a dif-
fusion sheet interposed between the light guide plate and the
liquid crystal panel to diffuse light exiting from an upper
portion of the light guide plate, and a prism sheet condensing
light diffused from the diffusion sheet.

[0006] However, since a conventional prism sheet is com-
posed of one film having one prism pattern formed in one
direction, the conventional prism sheet cannot condense light
exiting from the diffusion sheet in a direction perpendicular to
the one direction.

DETAILED DESCRIPTION OF THE INVENTION

Technical Problem

[0007] The purpose of the present invention is to provide a
liquid crystal display apparatus which is capable of condens-
ing all of lights incident in all directions indoor/outdoor as
well as minimizing light extinction caused by total reflection,
thereby more increasing luminance.

Technical Solution

[0008] Inorderto achieve the above-mentioned purpose of
the present invention, a liquid crystal display apparatus
according to an aspect of the present invention includes a
backlight unit, a liquid crystal panel, a first luminance
increasing film, and a second luminance increasing film. The
backlight unit upwardly emits light. The liquid crystal panel
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is disposed on the backlight unit to receive the light, and
displays an image using characteristics of liquid crystal. The
first luminance increasing film is interposed between the
backlight unit and the liquid crystal panel, and increases
luminance using a first prism part formed along an X-axis
direction. The second luminance increasing film is interposed
between the backlight unit and the first luminance increasing
film, increases luminance using a second prism part formed
along a Y-axis direction, and has a refractivity greater than the
first luminance increasing film.

[0009] The second luminance increasing film according to
an embodiment of the present invention may include a base
film on which the second prism part is formed, and a coating
layer formed on a lower surface of the base film, and having
a refractivity greater than the first luminance increasing film.
The coating layer may have a thickness in a ratio between
0.004 to 0.008 with respect to a thickness of the base film.

[0010] The second luminance increasing film according to
an embodiment of the present invention may have a greater
refractivity in a ratio of 1.01 to 1.06 with respect to the first
luminance increasing film.

[0011] The liquid crystal display apparatus according to an
embodiment of the present invention may further include first
and second polarization films disposed between the liquid
crystal panel and the first luminance increasing film and on
the liquid crystal panel, respectively, and an advanced polar-
izer film interposed between the first luminance increasing
film and the first polarization film to control a polarizing axis
of the light, thereby increasing amount of light passing
through the first polarization film. In this case, the advanced
polarizer film may be integrally formed with the first polar-
ization film.

[0012] The liquid crystal display apparatus according to an
embodiment of the present invention may further include an
anti-reflection part disposed on the second polarization film
to transmit a portion or all of external light incident in an
opposite direction to the backlight unit.

Advantageous Effects

[0013] According to the above-mentioned liquid crystal
display apparatus, first and second luminance increasing
films having a pair of first and second prism portions which
are perpendicular to each other are stacked between a back-
light unit and a liquid crystal panel, so that all of light exiting
from the backlight unit in all directions may be condensed,
thereby increasing luminance.

[0014] Also, the second luminance increasing film has
higher refractivity than the first luminance increasing film, so
that extinction of light exiting from the backlight unit, which
is caused by total reflection, is minimized, thereby more
increasing the luminance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1is an exploded perspective view illustrating a
liquid crystal display apparatus according to one embodiment
of the present invention.

[0016] FIG. 2 is a cross-sectional view taken along line I-I'
of an assembled liquid crystal display apparatus shown in
FIG. 1.

[0017] FIG. 3 is an enlarged cross-sectional view illustrat-
ing portion ‘A’ shown in FIG. 2.
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[0018] FIG.4is aconceptual view illustrating an apparatus
for detecting indoor luminance of the liquid crystal display
apparatus shown in FIG. 1.
[0019] FIG.5isaconceptual view illustrating an apparatus
for detecting outdoor luminance of the liquid crystal display
apparatus shown in FIG. 1.

MODE OF THE INVENTION

[0020] Hereinafter, a liquid crystal display apparatus
according to embodiments of the present invention will be
explained in detail with reference to enclosed drawings. It is
important to understand that the present invention may be
embodied in many alternate forms and should not be con-
strued as limited to the example embodiments set forth
herein. While the invention is susceptible to various modifi-
cations and alternative forms, specific embodiments thereof
are shown by way of example in the drawings and will herein
be described in detail. It should be understood, however, that
there is no intent to limit the invention to the particular forms
disclosed, but on the contrary, the invention is to cover all
modifications, equivalents, and alternatives falling within the
spirit and scope of the invention. In explaining each drawing,
like numerals are used for lime elements. In the enclosed
drawings, the sizes and relative sizes of layers and regions
may be exaggerated for clarity. Like numerals refer to like
elements throughout.

[0021] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
these elements should not be limited by these terms. These
terms are used to distinguish one element from another. For
example, a first element discussed below could be termed a
second element without departing from the teachings of the
present inventive concept. Also, a second element discussed
below could be termed a first element without departing from
the teachings of the present inventive concept.

[0022] The terms used in the present invention is only used
to explain particular embodiments, and it is not intended to
limit the present invention. 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. It will be
further understood that the terms “comprises” and/or “com-
prising,” when used in this specification, specify the presence
of stated features, integers, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0023] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this inventive concept belongs. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0024] FIG.1is anexploded perspective view illustrating a
liquid crystal display apparatus according to one embodiment
ofthe present invention, FIG. 2 is a cross-sectional view taken
along line I-I' of an assembled liquid crystal display apparatus
shown in FIG. 1, and FIG. 3 is an enlarged cross-sectional
view illustrating portion ‘A’ shown in FIG. 2.

[0025] Referring to FIGS. 1 to 3, the liquid crystal display
apparatus 1000 according to the embodiment of the present
invention includes a backlight unit 100, a reflecting plate 200,

Jul. 2,2015

a first luminance increasing film 300, a second luminance
increasing film 400, a diffusion sheet 500, a liquid crystal
panel 600, a first polarization film 700, a second polarization
film 800, and an anti-reflection part 900.

[0026] The backlight unit 100 upwardly emits light. The
backlight unit 100 may be structured to be an edge type which
is suitable for a minimized or slimmed display electronic
apparatus. In particular, the backlight unit 100 includes a light
emitting diode 110 which generates light using semiconduc-
tor characteristics and is used for a long time without replace-
ment, and a light guide plate 120 on which the light emitting
diode 110 is disposed on at least one side and upwardly guides
the light generated from the light emitting diode 110.

[0027] A predetermined number of the light emitting
diodes 110 may bearranged on the side of the light guide plate
120 along a line based on a size of the liquid crystal display
apparatus 1000. Alternatively, the light emitting diodes 110
may be disposed on both side surfaces or three side surfaces
corresponding to the light guide plate 120 to increase amount
of light exiting from the light guide plate 120. Also, the light
emitting diodes 110 may be individually disposed as an ele-
ment shape, and be arranged in a package shape.

[0028] A dot pattern (not shown) may be formed on an
upper surface of the light guide plate 120 to uniformly diffuse
the light which is generated from the light emitting diode 110
and guided. The light guide plate 120 may include a synthetic
resin such as polymethyl methacrylate (PMMA) to guide the
light incident from the light emitting diode 110 in high effi-
ciency.

[0029] The reflecting plate 200 is disposed under the light
guide plate 120 of the backlight unit 110. The reflecting plate
200 upwardly reflects the light downwardly exiting from the
light guide plate 120 among the light incident into the light
guide plate 120 so that maximum amount of light exits from
an upper portion of the light guide plate 120. Thus, luminance
of an image displayed on the liquid crystal display apparatus
1000 may be basically increased.

[0030] The first luminance increasing film 300 is disposed
on the light guide plate 120. The first luminance increasing
film 300 includes a first prism part 320, which is formed on an
upper surface of a first base film 310 in an X-axis direction to
upwardly condense the light exiting from the light guide plate
120 in a Y-axis direction.

[0031] In order to efficiently condense the light by the first
prism part 320, preferably, an angle of a peak may be about 88
to 90 degrees, a height of the peak may be about 24 to 26 pm,
and a pitch of the peak may be about 48 to 52 um. Also, more
preferably, the angle, height, and pitch of the first prism part
320 may be about 90 degrees, 25 pm, and 50 um, respectively.
The first prism part 320 may include an acrylic resin which
has a predetermined hardness and good workability to main-
tain a shape thereof.

[0032] Also, the first base film 310 preferably has a thick-
ness t1 of about 247 to 253 um to securely support a shape of
the first prism part 320, and more preferably, the thickness t1
may be 250 pm. Thus, an overall thickness of the first lumi-
nance increasing film 300 may be about 272 to 282 um which
is summation of the thickness t1 of the first base film 310 and
a height of the first prism part 320, and preferably about 277
pm. The first base film 310 may include polyester resin having
high workability.

[0033] The second luminance increasing film 400 is inter-
posed between the light guide plate 120 and the first lumi-
nance increasing film 300. The second luminance increasing
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film 400 includes a second prism part 420, which is formed on
an upper surface of a second base film 320 in the Y-axis
direction to upwardly condense the light exiting from the light
guide plate 120 in the X-axis direction, so that the light is
incident into the first luminance increasing film 300. Here, the
second base film 410 and the second prism part 420 have
similar structure as the first base film 310 and the first prism
part 320, respectively, except a direction, in which the second
prism part 420 is formed, is perpendicular to the first prism
part 320, and thus, any repetitive explanation will be omitted.

[0034] As described above, the first and second luminance
increasing films 300 and 400 having the pair of the first and
second prism parts 320 and 420 which are perpendicular to
each other are stacked on the backlight unit 100, so that all of
the light exiting from the backlight unit 100 may be con-
densed in all directions, thereby additionally increasing lumi-
nance of the liquid crystal panel 600 disposed on the first
luminance increasing film 300.

[0035] The second Iuminance increasing film 400 may be
formed to have a refractivity greater than the first luminance
increasing film 300. Then, a refractive angle of the light
emitted from the light guide plate 120 is greatly changed
between the second luminance increasing film 400 and the
first luminance increasing film 300, and majority of totally
reflected light is reflected from the reflecting plate 200 dis-
posed thereunder to exit upwardly, so that elimination of light
in a side direction may be minimized. Therefore, an effect of
additional increasing luminance may be expected.

[0036] When the second luminance increasing film 400 has
high refractivity of less than about 1.01 with respect to the
first luminance increasing film 300, a refractive angle with the
first luminance increasing film 300 is too small so that major-
ity of the totally reflected light may not be reflected from the
reflecting plate 200, thereby not preferable. Also, When the
second luminance increasing film 400 has high refractivity of
more than about 1.06 with respect to the first luminance
increasing film 300, majority of the light may be totally
reflected between the first luminance increasing film 300,
thereby not preferable. Thus, the refractivity of the second
luminance increasing film 400 may preferably be a ratio of
about 1.01 to 1.06 with respect to the first luminance increas-
ing film 300. Also, the refractivity of the second luminance
increasing film 400 may more preferably be about 1.03 with
respect to the first luminance increasing film 300. For
example, when the refractivity of the first luminance increas-
ing film 300 is about 1.54, the refractivity of the second
luminance increasing film 400 may be about 1.59.

[0037] Inorder to realize the above-mentioned refractivity,
the second luminance increasing film 400 may further include
a coating layer 430 formed on a lower surface of the second
base film 410. The coating layer 430 may include a similar
resin material as the second base film 410 to be easily formed
on the lower surface of the second base film 410. The coating
layer 430 may preferably have a thickness t3 of a ratio of
about 0.004 to 0.008 with respect to the thickness t2 of the
second base film 410 to have the refractivity within the above-
mentioned range. For example, when the thickness t2 of the
second base film 410 is about 247 to 253 pum, the thickness t3
of the coating layer 430 may be about 1 to 2 um, and prefer-
ably about 1.5 uM. Also, the second luminance increasing
film 400 may have a low shrinkage ratio of about 35% with
respect to the first luminance increasing film 300 by the
coating layer 430.
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[0038] Thediffusion sheet 500 is disposed on the first lumi-
nance increasing film 300. The diffusion sheet 500 diffuses
the condensed light, which has passed through the first and
second luminance increasing films 300 and 400, to entirely
uniformize the luminance. It is for displaying the image dis-
played on the liquid crystal panel 600 disposed thereon as
entirely uniform luminance. In order to the above, the diffu-
sion sheet 500 may have dot patterns (not shown) formed on
at least one surface to diffuse the light, or beads (not shown)
formed therein.

[0039] Also, in the liquid crystal display apparatus 1000,
when a distance between the backlight unit 100 and the liquid
crystal panel 600 for displaying the image explained in the
following is very narrow or a size thereof has a wide size, a
second diffusion sheet (not shown) having the same structure
as the diffusion sheet 500 may further be interposed between
the diffusion plate 120 and the second luminance increasing
film 400 to add diffusion function of the light.

[0040] The liquid crystal panel 600 is disposed on the dif-
fusion sheet 500. The liquid crystal panel 600 displays a
substantial image using the light exiting from a liquid crystal
(not shown) having optical characteristics and the diffusion
sheet 500. The liquid crystal panel 600 includes a first sub-
strate 610, and a second substrate 620 which is combined with
the first substrate 610 to interpose the liquid crystal therebe-
tween.

[0041] Thefirst substrate 610 is a thin film transistor (TFT)
substrate on which TFTs of switching elements are formed in
a matrix shape. A source electrode and a gate electrode of
each of the TFTs are connected to a data line and a gate line,
respectively, and a drain electrode thereof is connected to a
pixel electrode including a transparent conductive material.
[0042] The second substrate 620 is a color filter substrate
on which RGB pixels for realizing colors are formed in a thin
film shape. A common electrode including a transparent con-
ductive material is formed on the second substrate 620. Also,
the liquid crystal panel 600 may be connected to a driving
circuit part (not shown), which electrically controls the liquid
crystal to control a gate signal and a data signal to realize the
image.

[0043] The first and second polarization films 700 and 800
are disposed between the liquid crystal panel 600 and the
diffusion sheet 500, and on the liquid crystal panel 600,
respectively. The first and second polarization films 700 and
800 have polarizing axes perpendicular to each other. The
light having passed through the polarizing axis of the first
polarization film 700 passes through the liquid crystal con-
trolled based on the image, and some of the light is continu-
ously changed to pass through the second polarization film
800, thereby realizing the image.

[0044] The liquid crystal display apparatus 1000 may fur-
ther include an advanced polarizer film 950 which is disposed
between the diffusion sheet 500 and the first polarization film
700 to control a polarizing axis of the light diffused by the
diffusion sheet 50 so that greater amount of light passes
through the first polarization film 700 to increase luminance.
The advanced polarizer film 950 may be attached to the first
polarization film 700 in an integral structure so that an entire
thickness of the liquid crystal display apparatus 1000 may not
be affected.

[0045] The anti-reflection part 900 is disposed on the sec-
ond polarization film 800. The anti-reflection part 900 pre-
vents reflection of a light incident into the liquid crystal panel
600 from the outside, in particular, a sunlight having greatly
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higher luminance than the image displayed on the liquid
crystal panel 600, and thus transmits majority of the light.
Thus, the anti-reflection part 900 transmits the majority of the
sunlight to prevent visibility decrease in which the image
displayed on the liquid crystal panel 600 is invisible by dif-
fusion and reflection of the sunlight, to reflect again the light
having passed through the anti-reflection part 900 toward the
reflection plate 200 to exit toward the liquid crystal panel 600,
thereby greatly increasing the luminance of the liquid crystal
panel 600 by the sunlight. Here, the anti-reflection part 900
may be configured to entirely transmit the sunlight without
reflection.

[0046] Alternatively, the anti-reflection part 900 may dif-
fuse the sunlight in all around instead of transmitting the
sunlight as described above so that the sunlight is not recog-
nized, and thus, the image of the liquid crystal panel 600 may
be correctly recognized. The function of diffusing the sun-
light in the anti-reflection part 900 may be integrated into the
second polarization film 800, thereby omitting the anti-re-
flection part 900.

[0047] Hereinafter, luminance of the liquid crystal display
apparatus 1000 of the present invention is actually tested
indoor and outdoor using an apparatus shown in FIGS. 4 and
5 to check the effect thereof.

[0048] FIG. 4 is aconceptual view illustrating an apparatus
for detecting indoor luminance of the liquid crystal display
apparatus shown in FIG. 1, and FIG. 5 is a conceptual view
illustrating an apparatus for detecting outdoor luminance of
the liquid crystal display apparatus shown in FIG. 1.

[0049] Referring to FIGS. 1 and 4, the apparatus 10 for
indoor detecting the liquid crystal display apparatus 1000 of
the present invention includes a darkroom part 12 which
provides a darkroom space, a light detecting part 14 which
detects a screen light exiting from the liquid crystal display
apparatus 1000, a light controlling part 16 which controls a
viewing angle range between the light detecting part 14 and
the liquid crystal display apparatus 1000, and a supporting
part 18 which supports the liquid crystal display apparatus
1000 on a rear surface of the liquid crystal display apparatus
1000.

[0050] Thus, luminance of the liquid crystal display appa-
ratus 1000 according to the embodiment of the present inven-
tion and a liquid crystal display apparatus according to a
comparative embodiment are detected using the above-men-
tioned indoor detecting apparatus 10 to get result of the fol-
lowing Table 1.

[0051] The apparatus of the comparative embodiment
includes a liquid crystal display panel including a TFT sub-
strate, a color filter (hereinafter, referred to as CF) substrate
configured to realize colors of an image, and a liquid crystal
interposed between the TFT substrate and the CF substrate,
an LED backlight unit which generates a side surface light
using semiconductor characteristics, a light guide plate dis-
posed under the LED panel to guide light generated from the
backlight unit toward the liquid crystal display panel, a
reflecting plate which reflects the light exiting from a lower
portion of the light guide plate toward the liquid crystal dis-
play panel to efficiently utilize the light, a diffusion sheet
interposed between the light guide plate and the liquid crystal
display panel to diffuse the light exiting from the upper por-
tion of the light guide plate, and a prism sheet which con-
denses the light diffused by the diffusion sheet.
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TABLE 1

Classification Detected Value of Luminance

(Unit) 1 2 3 4 5 6 7 Mea

Comparative 431 423 454 445 448 434 448 440
Embodiment
(nit)

Example 800 888 887 886 887 887 883 887
Embodiment

(nit)

Rate of 109 113 109 108 107 114 109 110
Climb (%)

[0052] Referringto Table 1, the liquid crystal display appa-

ratus 1000 of the embodiment of the present invention was
checked that luminance was increased by about 110% with
respect to the liquid crystal display apparatus of the compara-
tiveembodiment in the same condition. When compared with
a liquid crystal display apparatus 1000 having luminance of
about 600 nit of a commercial reference according to the
comparative embodiment, the liquid crystal display apparatus
of the embodiment of the present may be expected to finally
get an indoor luminance of about 1,260 nit with respect to the
mean rate of climb (110%) of the above-mentioned Table 1.
[0053] Referring to FIGS. 1 and 5, an apparatus 20 for
outdoor detecting the liquid crystal display apparatus 1000 of
the present invention includes a stage 22 on which the liquid
crystal display apparatus 1000 is disposed, a light irradiating
part 24 which irradiates light of about 80,000 lux correspond-
ing to a sunlight to the liquid crystal display apparatus 1000
disposed on the stage 22, and a light detecting part 26 which
detects luminance of light reflected from the liquid crystal
display apparatus 1000 over the liquid crystal display appa-
ratus 1000.

[0054] Here, the light irradiating part 24 irradiates light at
an incident angle of about 30 degrees with respect to an axis
perpendicular to the liquid crystal display apparatus 1000,
and the light detecting part 26 detects light at a position of
about 15 degrees from a position corresponding to the light
irradiating part 14 with respect to the axis. The reason of the
aboveis that when the light is incident or detected at different
angles from the above-mentioned angles, reflection may be
generated on a surface of the liquid crystal display apparatus
1000, so that luminance may not be correctly detected.
[0055] Thus, luminance of the liquid crystal display appa-
ratus 1000 according to the embodiment of the present inven-
tion and the liquid crystal display apparatus according to the
comparative enmbodiment are detected using the above-men-
tioned outdoor detecting apparatus 20 to get result of the
following Table 2.

TABLE 2

Classification Detected Value of Luminance

(Unit) 1 2 3 4 5 6 7 Mean
Comparative 431 423 454 445 448 434 448 440
Embodiment

(nit)

Example 1151 1157 1163 1150 1150 1157 1158 1133
Embodiment

(nit)

Rate of 167 174 156 158 157 167 138 163
Climb (%)
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[0056] Referring to Table 2, the liquid crystal display appa-
ratus 1000 of the embodiment of the present invention was
checked that luminance was increased by about 163% with
respect to the liquid crystal display apparatus of the compara-
tive embodiment in the same condition. Also, when compared
with a liquid crystal display apparatus having luminance of
about 600 nit of a commercial reference according to the
comparative embodiment, the liquid crystal display apparatus
of the embodiment of the present may be expected to finally
get an indoor luminance of about 1,578 nit with respect to the
mean rate of climb (168%) of the above-mentioned Table 2.

INDUSTRIAL APPLICABILITY

[0057] According to the liquid crystal display apparatus of
the present invention, when a touch panel for inputting infor-
mation of a user is disposed on the liquid crystal panel,
luminance decreased of about 22 to 24% by the above is
compensated by luminance increased by the structure of the
present invention, so that the liquid crystal display apparatus
of the present invention may be actively applied to a liquid
crystal display apparatus for a touch panel.

[0058] Also, when other liquid crystal display apparatus
without a backlight unit is additionally disposed on the liquid
crystal display apparatus 1000 of the present invention, the
other liquid crystal display apparatus may display an addi-
tional image using the increased luminance, so that the liquid
crystal display apparatus 1000 of the present invention may
be actively applied to a multi-dual liquid crystal display appa-
ratus. In the multi-dual liquid crystal display apparatus, a
background image is displayed by the liquid crystal display
apparatus 100, and a main image is displayed by the other
liquid crystal display apparatus, so that the multi-dual liquid
crystal display apparatus may be used for advertisement or
information transfer. Furthermore, the present invention may
also be applied to a direct illumination type liquid crystal
display apparatus including a direct type LED disposed
directly under a display panel and a diffusion plate as well as
an edge illumination type liquid crystal display apparatus.
[0059] The present invention has been particularly shown
and described with reference to the embodiments illustrated
in the appended drawings. The embodiments are, however,
provided as examples only used for a better understanding of
the present invention. It would be obvious to those of ordinary
skill in the art that the above embodiments are to cover all
modifications, equivalents, and alternatives falling within the
scope of the invention. Accordingly, it will be understood that
various changes in form and details may be made therein
without departing from the spirit and scope of the following
claims.

Jul. 2,2015

1. A liquid crystal display apparatus comprising;

a backlight unit upwardly emitting light;

a liquid crystal panel disposed on the backlight unit to
receive the light, and displaying an image using charac-
teristics of liquid crystal;

a first luminance increasing film interposed between the
backlight unit and the liquid crystal panel, and increas-
ing luminance using a first prism part formed along an
X-axis direction; and

asecond luminance increasing film interposed between the
backlight unit and the first luminance increasing film,
increasing luminance using a second prism part formed
along aY-axis direction, and having a refractivity greater
than the first luminance increasing film.

2. The liquid crystal display apparatus of claim 1, wherein

the second luminance increasing film comprises:

a base film on which the second prism part is formed; and

a coating layer formed on a lower surface of the base film,
and having a refractivity greater than the first luminance
increasing film.

3. The liquid crystal display apparatus of claim 2, wherein
the coating layer has a thickness in a ratio between 0.004 to
0.008 with respect to a thickness of the base film.

4. The liquid crystal display apparatus of claim 1, wherein
the second luminance increasing film has a greater refractiv-
ity in a ratio of 1.01 to 1.06 with respect to the first luminance
increasing film.

5. The liquid crystal display apparatus of claim 1, further
comprising:

first and second polarization films disposed between the
liquid crystal panel and the first luminance increasing
film and on the liquid crystal panel, respectively; and

an advanced polarizer film interposed between the first
luminance increasing film and the first polarization film
to control a polarizing axis of the light, thereby increas-
ing amount of light passing through the first polarization
film.

6. The liquid crystal display apparatus of claim 5, wherein
the advanced polarizer film is integrally formed with the first
polarization film.

7. The liquid crystal display apparatus of claim 1, further
comprising:

first and second polarization films disposed between the
liquid crystal panel and the first luminance increasing
film and on the liquid crystal panel, respectively; and

an anti-reflection part disposed on the second polarization
film to transmit a portion or all of external light incident
in an opposite direction to the backlight unit.

* #* * #* #®
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