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(57) ABSTRACT

A liquid crystal display module is disclosed, which facilitates
to improve luminance of a liquid crystal panel by enhancing
a light transmittance, the liquid crystal display module com-
prising a liquid crystal panel with plural unit pixels, wherein
each unit pixel includes red(R), green(G), blue(B), and white
(W) sub-pixels, for converting incident light into colored
light; a light source for supplying light to the liquid crystal
panel; a light-guiding plate for changing a horizontal direc-
tion of incident light from the light source into a vertical
direction; and a polarizing plate including a polarization area
for polarizing the light outgoing from the liquid crystal panel,
and a hole for transmitting the light therethrough.
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LIQUID CRYSTAL DISPLAY MODULE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2009-0118456 filed on Dec. 2,
2009, which is hereby incorporated by reference as if fully set
forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play module, and more particularly, to a liquid crystal display
module capable of improving luminance of a liquid crystal
panel by enhancing a light transmittance.

[0004] 2. Discussion of the Related Art

[0005] An application field of liquid erystal display device
(hereinafter, referred to as ‘L.CD device’) has been gradually
expanded owing to various advantages such as lightness in
weight, thin profile, and low-driving power. In recent years,
the LCD device is widely used for office automation devices,
multimedia devices, and information communication
devices.

[0006] A liquid crystal display module of the LCD device
includes a liquid crystal panel which is provided with liquid
crystal cells arranged in a matrix-type configuration between
two glass substrates; and a backlight unit for supplying light
to the liquid crystal panel.

[0007] The liquid crystal panel displays images by control-
ling a light transmittance according to a video signal applied
to control switches such as thin film transistors (TFT)
arranged in a matrix-type configuration. At this time, the
liquid crystal panel cannot emit light in itself. Thus, the liquid
crystal panel is supplied with the light emitted from the back-
light unit including a light source, wherein the light source
included in the backlight unit may be positioned at a rear side
or lateral side of the liquid crystal panel. The backlight unit
can be classified into a direct type and an edge type according
to the position of the light source. In more detail, the direct
type backlight unit includes the light source positioned at the
rear side of the liquid crystal panel; and the edge type back-
light unit includes the light source positioned at the lateral
side of the liquid crystal panel.

[0008] FIGS. 1 and 2 illustrate a related art liquid crystal
display module. FIG. 3 is a cross section view along A-A' of
FIG. 2. FIGS. 1 and 2 show an edge-type backlight unit using
a light-emitting diode (LED) as a light source.

[0009] Referring to FIGS. 1 to 3, the related art liquid
crystal display module includes a liquid crystal panel 40 for
displaying images by controlling a light transmittance of
liquid crystal according to input video data; a light source 10
for supplying light to the liquid crystal panel 40; a lower
polarizing plate 20 for polarizing the light emitted from the
light source 10; a light-guiding plate 30 for guiding the light
incident on its lateral side to a frontal direction of the liquid
crystal panel 40; and an upper polarizing plate 50, positioned
above the liquid crystal panel 40, for polarizing the light
outgoing from the liquid crystal panel 40.

[0010] The liquid crystal panel 40 includes a lower glass
substrate 41 on which control switches such as thin film
transistors (TFT) are formed; an upper glass substrate 45 on
which a color filter layer 44 is formed; a spacer (not shown)
for maintaining a constant cell gap between the lower and
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upper glass substrates 41 and 45; a liquid crystal 42 filled ina
space prepared by the spacer; and an over-coating layer 43
formed between the liquid crystal 42 and the color filter layer
44.

[0011] The liquid crystal panel 40 cannot emit the light in
itself. Thus, the liquid crystal panel 40 displays the images by
controlling the transmittance of light emitted from the light
source 10. One of the most important points to be duly con-
sidered for improvement of the picture quality of the images
displayed in the liquid crystal panel 40 is luminance of the
light irradiated on the liquid crystal panel 40. That is, the light
with high luminance has to be supplied to the liquid crystal
panel 40, to thereby obtain the high picture quality in the
displayed images.

[0012] In the related art liquid crystal display module hav-
ing the aforementioned structure, the light emitted from the
light source 10 comes out from the liquid crystal display
module after traveling through the lower polarizing plate 20,
the light-guiding plate 30, the liquid crystal panel 40, and the
upper polarizing plate 50, whereby the luminance of light
finally outgoing from the liquid crystal panel 40 is lowered
considerably.

[0013] If the liquid crystal panel 40 has 13.3-inch (113
pixels per inch) size, the light transmittance of each of the
lower and upper polarizing plates 20 and 50 is 45%; the light
transmittance of each of the lower and upper glass substrates
41 and 45 is 94%; the light transmittance of TFT array and
pixel on the lower glass substrate 41 ofthe liquid crystal panel
40 is 65%; and the light transmittance of color filter layer 44
of the liquid crystal panel 40 is 27%.

[0014] Eventually, the light outgoing from theliquid crystal
panel 401is only about 7~8% of the light emitted from the light
source 10, whereby the light transmittance becomes low.
Meanwhile, if the liquid crystal panel 40 has 32-inch (49
pixels per inch) size, the light outgoing from the liquid crystal
panel 40 is about 5% of the light emitted from the light source
10, whereby the light transmittance becomes considerably
lowered.

[0015] The related art liquid crystal display module is dis-
advantageous in that most of light emitted from the light
source 10 is lost by passing through the lower polarizing plate
20, the upper polarizing plate 50, and the color filter layer 44,
included in the liquid crystal panel 40, having the aforemen-
tioned light transmittances. Thus, the light efficiency of the
related art liquid crystal display module is lowered by the
light loss.

[0016] In order to overcome this problem, the plural light
sources 10 may be additionally arranged in the backlight unit,
to thereby improve the luminance of the liquid crystal display
module. However, a manufacturing cost of the liquid crystal
display module is increased due to the additionally-provided
light sources 10. Also, if additionally driving the plural light
sources 10, power consumption is highly increased.

SUMMARY OF THE INVENTION

[0017] Accordingly, the present invention is directed to a
liquid crystal display module that substantially obviates one
or more problems due to limitations and disadvantages of the
related art.

[0018] An advantage of the present invention is to provide
a liquid crystal display module which facilitates to improve
light transmittance by enhancing transparency.
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[0019] Another advantage of the present invention is to
provide a liquid crystal display module which facilitates to
improve luminance of liquid crystal panel.

[0020] Another advantage of the present invention is to
provide a liquid crystal display module which facilitates to
reduce a manufacturing cost.

[0021] A further advantage of the present invention is to
provide a liquid crystal display module which facilitates to
lower power consumption used for its driving mode.

[0022] Additional advantages and features of the invention
will be set forth in part in the description which follows and in
part will become apparent to those having ordinary skill in the
art upon examination of the following or may be learned from
practice ofthe invention. The objectives and other advantages
of the invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0023] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, there is provided a liquid crystal
display module comprising: a liquid crystal panel with plural
unit pixels, wherein each unit pixel includes red(R), green
(G), blue(B), and white(W) sub-pixels, for converting inci-
dent light into colored light; a light source for supplying light
to the liquid crystal panel; a light-guiding plate for changing
a horizontal direction of incident light from the light source
into a vertical direction; and a polarizing plate including a
polarization area for polarizing the light outgoing from the
liquid crystal panel, and a hole for transmitting the light
therethrough.

[0024] At this time, the hole of the polarizing plate is posi-
tioned in an area corresponding to at least one among the
red(R), green(G), blue(B), and white(W) sub-pixels consti-
tuting the unit pixel.

[0025] In another aspect of the present invention, there is
provided a liquid crystal display module comprising: a liquid
crystal panel with plural unit pixels, wherein each unit pixel
includes red(R), green(G), and blue(B) color filter layers, for
converting incident light into colored light; a light source for
supplying light to the liquid crystal panel; a light-guiding
plate for changing a horizontal direction of incident light
from the light sourceinto a vertical direction; and a polarizing
plate including a polarization area for polarizing the light
outgoing from the liquid crystal panel, and a hole for trans-
mitting the light therethrough.

[0026] At this time, each of the red(R), green(G), and blue
(B) sub-pixels includes a hole to transmit the light there-
through.

[0027] Also, thehole of the polarizing plate is positioned in
an area corresponding to the hole of the color filter layer.
[0028] Itistobeunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:
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[0030] FIGS. 1 and 2 illustrate a related art liquid crystal
display module;

[0031] FIG. 3 is a cross section view along A-A' of FIG. 2;
[0032] FIG. 4 illustrates a liquid crystal display module

according to the first embodiment of the present invention;
[0033] FIG. 5 is a cross section view along B-B' of FIG. 4;
[0034] FIG. 6 illustrates a liquid crystal display module
according to the second embodiment of the present invention;
and

[0035] FIG. 7 is a cross section view along C-C' of FIG. 6.

DETAILED DESCRIPTION OF THE INVENTION

[0036] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0037] Hereinafter, a liquid crystal display module accord-
ing tothe present invention will be described with reference to
the accompanying drawings.

[0038] FIG. 4 illustrates a liquid crystal display module
according to the first embodiment of the present invention.
FIG. 5 is a cross section view along B-B' of FIG. 4. FIGS. 4
and 5 illustrate an edge-type backlight unit which uses an
LED as a light source.

[0039] Hereinafter, a liquid crystal display module accord-
ing to the first embodiment of the present invention will be
described with reference to FIGS. 4 and 5.

[0040] Referringto FIGS. 4 and 5, the liquid crystal display
module according to the first embodiment of the present
invention includes a liquid crystal panel 140 for displaying
images by controlling a light transmittance of liquid crystal
according to input video data; a light source (not shown) for
supplving light to the liquid crystal panel 140; a light-guiding
plate 130 for guiding light incident on its lateral side to a
frontal direction of the liquid crystal panel 140; and an upper
polarizing plate 150 for polarizing the light outgoing from the
liquid crystal panel 140, the upper polarizing plate 150 posi-
tioned above the liquid crystal panel 140. Although not
shown, there may be a lower polarizing plate (not shown) for
polarizing the light emitted from the light source.

[0041] The liquid crystal panel 140 includes a lower glass
substrate 141, an upper glass substrate 145, spacers (not
shown), a liquid crystal layer 142, color filter layers 144 and
146, and an over-coating layer 143. In this case, switching
devices such as thin film transistors (TFT) are formed on the
lower glass substrate 141; and the color filter layers 144 and
146 are formed on the upper glass substrate 145. Also, the
spacers (not shown) are provided between the lower and
upper glass substrates 141 and 145, to thereby maintain a cell
gap therebetween. The liquid crystal layer 142 is filled in a
space prepared by the spacers. Owing to the color filter layers
144 and 146 on the upper glass substrate 145, the light passing
through the liquid crystal layer 142 has its own color. The
over-coating layer 143 onthe liquid crystal layer 142 prevents
the color filter layers 144 and 146 from being damaged, and
simultaneously enables a planar surface in pixels.

[0042] In the liquid crystal panel 140, each pixel region is
defined by gate and data lines (not shown) crossing each other
at right angles. On the pixel region, a pixel electrode is
arranged in parallel to the data line, wherein the pixel elec-
trode is formed of a transparent metal material such as ITO
(Indium-Tin-Oxide). Also, the switching device such as the
TFT is formed at a crossing portion of the gate and data lines.
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When the TFT is turned-on by a driving signal applied to the
gate line, a data signal applied to the data line is applied to the
pixel electrode through a channel layer of the TFT.

[0043] The color filter layers 144 and 146 are provided with
red (R), green(G), and blue(B) color filter layers 144; and
white color filter layers 146. Also, a black matrix is provided
between each of the respective color filter layers 144 and 146.
[0044] At this time, each of the red(R), green(G), and blue
(B) color filter layers 144 is formed through the use of pho-
toresist (PR) having its own peculiar color; and the white
color filter 146 is formed of transparent photoresist. For
example, the white color filter layer 146 may be formed in a
column-spacer forming method using the transparent photo-
resist, or may be formed in an over-coating method using the
transparent photoresist.

[0045] Inthe liquid crystal display module according to the
first embodiment of the present invention, the four pixel elec-
trodes, that is, four sub-pixels constitute one unit pixel. On the
upper glass substrate 145, the red(R), green(G), and blue(B)
color filter layers 144 and the white(W) color filter layers 146
are arranged in a matrix-type configuration, which are pro-
vided to confront the pixel electrodes of the lower glass sub-
strate 141. In the liquid crystal panel 140 of the liquid crystal
display module according to the first embodiment of the
present invention, the four sub-pixels of the red(R), green(G),
blue(B), and white(W) sub-pixels constitute one unit pixel.
[0046] Accordingly, the color filter layers 144 and 146 of
the liquid crystal display module according to the first
embodiment of the present invention include the white(W)
color filter layers 146 as well as the red(R), green(G), and
blue(B) color filter layers 144.

[0047] According as the white(W) sub-pixel is additionally
provided together with the red(R), green(G), and blue(B)
sub-pixels, a light transmittance per unit pixel can be
enhanced. Thus, the light with high luminance, outgoing from
the liquid crystal panel 140, enables to improve the picture
quality.

[0048] The upper polarizing plate 150 is provided on the
aforementioned liquid crystal panel 140, wherein the upper
polarizing plate 150 checks vertically-polarized wave and
horizontally-polarized wave of the incident light; and selec-
tively transmits or blocks the vertically-polarized or horizon-
tally-polarized wave. Among the vertical or horizontal light
emitted from the backlight unit, the upper polarizing plate
150 transmits only light vibrated in the same direction as a
polarizing axis; and absorbs or reflects the other types of light,
to thereby generate the polarization in a particular direction.
[0049] At this time, the upper polarizing plate 150 includes
apolarization area for polarizing the incident light; and a hole
155 for transmitting the light therethrough. The hole 155 is
formed in an area corresponding to any one among the sub-
pixels of the red(R), green(G), blue(B), and white(W) sub-
pixels. FIGS. 4 and 5 illustrate that the hole 155 of the upper
polarizing plate 155 is positioned in the area corresponding to
the white(W) sub-pixel 146.

[0050] In the aforementioned explanation, the hole 155 of
the upper polarizing plate 150 is provided in the area corre-
sponding to any one of the red(R), green(G), blue(B), and
white(W) sub-pixels included in the unit pixel. However, a
modified exemplary case of the present invention may dis-
close that the plural holes 155 may be respectively provided in
the areas corresponding to the plural sub-pixels.

[0051] According to another exemplary case of the present
invention, the hole 155 may be provided for every unit pixel,
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or may be provided every predetermined number of the unit
pixels. Also, the holes 155 may be respectively formed in the
different color filter layers of the neighboring unit pixels.
[0052] As mentioned above, the hole 155 of the upper
polarizing plate 150 is provided in the area corresponding to
at least one of the red(R), green(G), blue(B), and white(W)
sub-pixels constituting the unit pixel, and more preferably,
the white color filter 146.

[0053] Thelight passing through the white color filter layer
146 is transmitted without being absorbed into or reflected on
the upper polarizing plate 150. Thus, the light emitted from
the liquid crystal panel 140 is not lost while passing through
the upper polarizing plate 150, to thereby improve light effi-
ciency.

[0054] Referring to the following table 1, on assumption
that the liquid crystal panel has 13.3-inch size, while the light
transmittance of the liquid crystal display module according
to the related art is 7.86%, the light transmittance of the liquid
crystal display module according to the first embodiment of
the present invention is 10.74%, whereby the light transmit-
tance of the liquid crystal display module according to the
first embodiment of the present invention is increased by
36%, as compared to the light transmittance of the liquid
crystal display module according to the related art. On
assumption that the liquid crystal panel has 32.0-inch size,
while the light transmittance of the liquid crystal display
module according to the related art is 5.11%, the light trans-
mittance of the liquid crystal display module according to the
first embodiment of the present invention is 8.69%, whereby
the light transmittance of the liquid crystal display module
according to the first embodiment of the present invention is
increased by 70%, as compared to the light transmittance of
the liquid crystal display module according to the related art.

TABLE 1
Size of Light transmittance  Light transmittance Increase
liquid of the related of the present of light
crystal panel art invention transmittance
13.3" 7.86% 10.74% Increased
by 36%
32.0" 5.11% 8.69% Increased
by 70%
[0055] Inthe liquid crystal display module according to the

related art, the light passes through the upper polarizing plate
and the color filter layers, whereby the light loss occurs by the
respective light transmittances. In the liquid crystal display
module according to the first embodiment of the present
invention, the unit pixel is provided with the sub-pixels
including one white(W) sub-pixel with high light transmit-
tance. Also, the hole 155 of the upper polarizing plate 150 is
provided in the area corresponding to the at least one among
the four sub-pixels included in the unit pixel. Thus, the light
transmittance of the present invention can be considerably
improved in comparison to the light transmittance of the
related art.

[0056] FIG. 6 illustrates a liquid crystal display module
according to the second embodiment of the present invention.
FIG. 7 is a cross section view along C-C' of FIG. 6. FIGS. 6
and 7 illustrate an edge-type backlight unit which uses an
LED as a light source.

[0057] Hereinafter, a liquid crystal display module accord-
ing to the second embodiment of the present invention will be
described with reference to FIGS. 6 and 7. Except a color
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filter layer 144 and upper polarizing plate 150 of a liquid
crystal panel 140, the liquid crystal display module according
to the second embodiment of the present invention is identical
in structure to the liquid crystal display module according to
the first embodiment of the present invention, whereby a
detail explanation for the same parts will be omitted.

[0058] Referring to FIGS. 6 and 7, the liquid crystal display
module according to the second embodiment of the present
invention includes a liquid crystal panel 140 for displaying
images by controlling a light transmittance of liquid crystal
according to input video data; a light source (not shown) for
supplying light to the liquid crystal panel 140; a light-guiding
plate 130 for guiding light incident on its lateral side to a
frontal direction of the liquid crystal panel 140; and an upper
polarizing plate 150 for polarizing the light emitted from the
liquid crystal panel 140, the upper polarizing plate 150 posi-
tioned above the liquid crystal panel 140. Although not
shown, there may be a lower polarizing plate (not shown) for
polarizing the light emitted from the light source.

[0059] The liquid crystal panel 140 includes a lower glass
substrate 141, an upper glass substrate 145, spacers (not
shown), a liquid crystal layer 142, an over-coating layer 143,
and color filter layers 144. In this case, switching devices such
as thin film transistors (TFT) are formed on the lower glass
substrate 141; and the color filter layers 144 are formed on the
upper substrate 145. Also, the spacers (not shown) are pro-
vided between the lower and upper glass substrates 141 and
145, to thereby maintain a cell gap therebetween. The liquid
crystal layer 142 is filled in a space prepared by the spacers.
The over-coating layer 143 prevents the color filter layers 144
from being damaged, and simultaneously enables a planar
surface in pixels. Owing to the color filter layers 144 on the
upper glass substrate 145, the light passing through the liquid
crystal layer 142 has its own peculiar color.

[0060] Thecolorfilter layers 144 include red (R), green(G),
and blue(B) color filter layers 144, wherein a black matrix is
provided between each of the respective color filter layers
144. Each of the red(R), green(G), and blue(B) color filter
layers 144 has a hole 147 to transmit the light therethrough.

[0061] At this time, each of the red(R), green(G), and blue
(B) color filter layers 144 is formed through the use of pho-
toresist (PR) having its own peculiar color. Also, the hole 147
may be formed by partially removing the photoresist (PR) for
the process of forming the color filter layers 144.

[0062] Intheliquid crystal display module according to the
second embodiment of the present invention, the three sub-
pixels constitute each unit pixel. On the upper glass substrate
145, the red(R), green(G), and blue(B) color filter layers 144
are arranged in a matrix-type configuration, which are pro-
vided to confront the pixel electrodes of the lower glass sub-
strate 141. In the liquid crystal panel 140 of the liquid crystal
display module according to the second embodiment of the
present invention, the three sub-pixels of the red(R), green
(G), and blue(B) constitute one unit pixel, wherein each of the
red(R), green(QG), and blue(B) sub-pixels includes the hole
147 to transmit the light therethrough.

[0063] Accordingly, each of the red(R), green(G), and blue
(B) sub-pixels 144 in the liquid crystal display module
according to the second embodiment of the present invention
includes the hole 147 to transmit the light therethrough, to
thereby improve the light transmittance per unit pixel. Thus,
the picture quality can be highly improved owing to the high-
luminance light outgoing from the liquid crystal panel 140.
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[0064] In the aforementioned explanation, the unit pixel
comprises the three sub-pixels including the red(R), green
(G), and blue(B) sub-pixels. Another example may disclose
that the unit pixel may comprise the four sub-pixels including
an additional white(W) sub-pixel in addition to the red(R),
green(G), and blue(B) sub-pixels.

[0065] The upper polarizing plate 150 is provided on the
aforementioned liquid crystal panel 140, wherein the upper
polarizing plate 150 checks vertically-polarized wave and
horizontally-polarized wave of the incident light; and selec-
tively transmits or blocks the vertically-polarized or horizon-
tally-polarized wave. Among the vertical or horizontal light
emitted from the backlight unit, the upper polarizing plate
150 transmits only light vibrated in the same direction as a
polarizing axis; and absorbs or reflects the other types of light,
to thereby generate the polarization in a particular direction.

[0066] At this time, the upper polarizing plate 150 includes
ahole 155 to transmit the light therethrough. The hole 155 is
formed in an area corresponding to any hole 147 formed in the
sub-pixels of the red(R), green(G), and blue(B) sub-pixels. In
this case, the hole 155 of the upper polarizing plate 150 may
be provided for every unit pixel, or may be provided every
predetermined number of the unit pixels.

[0067] As mentioned above, the hole 147 is formed in each
of the red(R), green(G), and blue(B) sub-pixels constituting
the unit pixel; and the hole 155 of the upper polarizing plate
150 is provided in the area corresponding to the hole 147 in
the color filter layer 144 of the sub-pixel.

[0068] Thus, the light transmitted through the hole 147 of
the sub-pixel is intactly transmitted through the hole 155 of
the upper polarizing plate 150 without being absorbed into or
reflected on the upper polarizing plate 150. As a result, it is
possible to prevent the light loss, which might occurs when
the light emitted from the liquid crystal panel 140 passes
through the color filter layers 144 and the upper polarizing
plate 150, to thereby result in improved light efficiency.

[0069] In case of the liquid crystal display module accord-
ing to the related art, when the light passes through the upper
polarizing plate and the color filter layer, the light loss inevi-
tably occurs. However, the liquid crystal display module
according to the second embodiment of the present invention
includes the hole 147 in the color filter layer 144 of the
sub-pixel, and the hole 155 in the upper polarizing plate 150,
wherein the hole 155 in the upper polarizing plate 150 is
positioned in the area corresponding to the hole 147 in the
color filter layer 144 of the sub-pixel, to thereby improve the
light transmittance, as shown in the above table 1.

[0070] Inthe related art, the light source has to be addition-
ally provided to improve the luminance of light outgoing
from the liquid crystal panel, whereby the manufacturing cost
is increased. However, in case of the liquid crystal display
modules according to the embodiments of the present inven-
tion, the luminance of light outgoing from the liquid crystal
panel can be improved without the additional light source, so
that it is possible to reduce the manufacturing cost.

[0071] Also, theliquid crystal display module according to
the embodiment of the present invention can prevent the
increase of power consumption, which might occur when the
additional light source is provided to obtain the high lumi-
nance.

[0072] Inthe liquid crystal display module according to the
embodiment of the present invention, the hole for transmit-
ting the light is formed in the color filter layer, so that it is
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possible to improve the transparency of the liquid crystal
display module, and the luminance of the liquid crystal panel.
[0073] Also, the hole for transmitting the light is formed in
the upper polarizing plate of the liquid crystal panel, to
thereby improve the transparency of the liquid crystal display
module, and the luminance of the liquid crystal panel.
[0074] In addition, the liquid crystal display module
according to the present invention enables the decreased
manufacturing cost, and the decreased power consumption.
[0075] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display module comprising:

a liquid crystal panel with plural unit pixels, wherein each

unit pixel includes red(R), green(G), blue(B), and white
(W) sub-pixels, for converting incident light into colored
light;

alight source for supplying light to the liquid crystal panel,

alight-guiding plate for changing a horizontal direction of

incident light from the light source into a vertical direc-
tion; and

a polarizing plate including a polarization area for polar-

izing the light outgoing from the liquid crystal panel, and
a hole for transmitting the light therethrough.

2. The liquid crystal display module according to claim 1,
wherein the hole of the polarizing plate is positioned in an
area corresponding to at least one among the red(R), green
(G), blue(B), and white(W) sub-pixels constituting the unit
pixel.
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3. The liquid crystal display module according to claim 1,

wherein the hole of the polarizing plate is provided every unit
ixel.

’ 4. The liquid crystal display module according to claim 1,

wherein the hole of the polarizing plate is provided every

predetermined number of the unit pixels.

5. The liquid crystal display module according to claim 1,
wherein a color filter layer of the white(W) sub-pixel is
formed of transparent photoresist.

6. A liquid crystal display module comprising:

a liquid crystal panel with plural unit pixels, wherein each
unit pixel includes red(R), green(G), and blue(B) color
filter layers, for converting incident light into colored
light;

alight source for supplying light to the liquid crystal panel;

a light-guiding plate for changing a horizontal direction of
incident light from the light source into a vertical direc-
tion; and

a polarizing plate including a polarization area for polar-
izing the light outgoing from the liquid crystal panel, and
a hole for transmitting the light therethrough.

7. The liquid crystal display module according to claim 6,
wherein each of the red(R), green(G), and blue(B) sub-pixels
includes a hole to transmit the light therethrough.

8. The liquid crystal display module according to claim 7,
wherein the hole of the polarizing plate is positioned in an
area corresponding to the hole of the color filter layer.

9. The liquid crystal display module according to claim 7,
wherein the hole of the polarizing plate is provided every unit
pixel.

10. The liquid crystal display module according to claim 7,
wherein the hole of the polarizing plate is provided every
predetermined number of the unit pixels.
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