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Color Wavelength(nm)

Red 645 ~ 700

Green 490 ~ 530

Blue 430 ~ 480
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LIQUID CRYSTAL DISPLAY AND METHOD
FOR PROVIDING LIGHT TO LIQUID
CRYSTAL PANEL

[0001] This Nonprovisional Application claims priority
under 35 U.S.C. § 119(a) to Patent Application No. 10-2006-
0044624 filed in Korea on May 18, 2006, the entire contents
of which are hereby incorporated by reference in their
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display, and more particularly, to a liquid crystal display and
corresponding method using a backlight unit that provides
white light having an adjusted blue spectrum.

[0004] 2. Description of the Background Art

[0005] A liquid crystal display includes a liquid crystal
layer having a dielectric anisotropy formed between upper
and lower transparent insulating substrates. Further, an elec-
tric field is applied to the liquid crystal layer to change the
alignment of molecules of a liquid crystal material such that
the amount of light transmitted through the liquid crystal
layer is adjusted, thereby displaying a desired image.
[0006] Because the liquid crystal display is small in size,
is light in weight, and has low power consumption, various
devices such as a computer and a mobile telephone use
liquid crystal displays.

[0007] Further, the liquid crystal display includes a color
filter substrate, a thin film transistor array substrate, and a
liquid crystal panel having a liquid crystal layer formed
between the two substrates. The liquid crystal display also
includes a backlight unit for providing light to the liquid
crystal panel. The liquid crystal display may also include an
external casing for protecting the liquid crystal panel and the
backlight unit.

[0008] Hereinafter, a liquid crystal display in the related
art will be described in detail.

[0009] As shown in FIG. 1, the related art liquid crystal
display includes three red (R), green (G) and blue (B)
sub-pixels forming a unit pixel Pa to provide a dot. Further,
aplurality of dots is displayed on a frame to display a desired
image.

[0010] As shown in FIG. 2, the unit pixel Pa includes a
color filter 23 having red (R), green (G), and blue (B) filters
23a, 23b and 23c. The color filter array substrate also
includes a transparent substrate 21 and a black matrix 22
formed on the transparent substrate 21. The black matrix 22
is for defining sub-pixel regions and blocking light leakage.
The color filter array substrate also includes an overcoat
layer 24 for planarizing the color filter layer 23.

[0011] Further, the black matrix layer 22 is formed on the
transparent substrate 21 in a matrix shape and blocks light
transmitted through the thin film transistor array substrate.
Also, the color filter layer 23 exhibits a desired color
corresponding to a light signal transmitted through the thin
film transistor array substrate. In addition, the overcoat layer
24 compensates a step difference of the color filter layer 23
and protects the color filter layer 23.

[0012] As shownin FIG. 3, the light generated from a light
source 30 (e.g., fluorescent lamp) disposed on the rear
surface of the liquid crystal display is transmitted through a
thin film transistor array substrate 10 and the color filter
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layer 23 to emit red (R) light, green (G) light and blue (B)
light. At this time, image information is displayed by mixing
the red (R), green (G) and blue (B) light. An example of a
displayed image is shown in FIG. 4.

[0013] As shown in FIG. 4, the displayed image has a
relatively low definition and brightness. That is, the light
emitted from the backlight unit is transmitted through a first
polarizer (not shown), an optical sheet (not shown), the thin
film transistor array substrate 10, the liquid crystal layer, the
color filter array substrate 20, and a second polarizer (not
shown). Accordingly, the displayed image has a much lower
definition and brightness, compared to the light emitted from
the backlight unit.

[0014] Further, due to the structure of the related art liquid
crystal display, it is difficult to improve a contrast ratio and
brightness of the image.

SUMMARY OF THE INVENTION

[0015] Accordingly, one object of the present invention is
to address the above-noted and other problems.

[0016] Another object of the present invention is to pro-
vide aliquid crystal display and a method for providing light
to a liquid crystal panel that increases a contrast ratio and
brightness to improve the quality of image information.
[0017] Yet another object of the present invention is to
simplify a method for manufacturing a color filter array
substrate and reduce a manufacturing cost.

[0018] Still another object of the present invention is to
compensate for the deterioration of color and block light
leakage by adjusting an optical spectrum of a light emitting
diode backlight unit emitting white light.

[0019] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, the present inven-
tion provides in one aspect a liquid crystal display including
a thin film transistor array substrate comprising sub-pixel
regions, a color filter array substrate oppositely disposed to
the thin film transistor array substrate, the color filter array
substrate comprising color filters corresponding to at least a
part of the sub-pixel regions, a liquid crystal layer formed
between the color filter array substrate and the thin film
transistor array substrate and a backlight unit configured to
provide white light having an adjusted blue spectrum to a
surface of the thin film transistor array substrate using at
least a light emitting diode (LED) unit.

[0020] According to another aspect, the present invention
provides a method of driving a liquid crystal display. The
method includes driving at least a light emitting diode
(LED) unit in a backlight unit to provide white light to the
liquid crystal display, determining a brightness of an image
displayed on the liquid crystal display, and adjusting an
intensity of a blue spectrum of the white light provided by
the backlight unit based on the determined brightness of the
image.

[0021] According to another aspect, the present invention
provides a method of manufacturing a liquid crystal display.
The method includes forming a color filter array substrate
including at least a red (R) color filter and a green (G) color
filter, disposing a thin film transistor array substrate oppo-
sitely to the color filter substrate, sealing a liquid crystal
layer between the color filter array substrate and the thin film
transistor array substrate, and disposing a backlight unit to
a surface of the thin film transistor array substrate. Further,
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the backlight unit provides white light having an adjusted
blue spectrum using at least a light emitting diode (LED)
unit.

[0022] Further scope of applicability of the present inven-
tion will become apparent from the detailed description
given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by illus-
tration 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The present invention will become more fully
understood from the detailed description given herein below
and the accompanying drawings, which are given by illus-
tration only, and thus are not limitative of the present
invention, and wherein:

[0024] FIG. 1 is an overview illustrating a unit pixel of a
related art liquid crystal display;

[0025] FIG. 2 is a cross-sectional view illustrating a color
filter array substrate of the related art liquid crystal display;
[0026] FIG. 3 is an overview explaining color exhibition
of the liquid crystal display in the related art;

[0027] FIG. 4 is a picture illustrating an image displayed
by the structure shown in FIG. 3;

[0028] FIG. 5 is a perspective view illustrating a liquid
crystal display according to an embodiment of the present
invention;

[0029] FIG. 6 is a cross-sectional view illustrating a color
filter array substrate of the liquid crystal display according
to an embodiment of the present invention;

[0030] FIG. 7 is an overview illustrating a unit pixel of the
color filter array substrate according to an embodiment of
the present invention;

[0031] FIGS. 8 to 10 are overviews illustrating various
arrangement structures of the unit pixel shown in FIG. 7,
[0032] FIG. 11 is a perspective view illustrating an LED
backlight unit of the liquid crystal display according to an
embodiment of the present invention;

[0033] FIG. 12 is a table explaining the property of the
LED shown in FIG. 11;

[0034] FIG. 13 is an overview explaining a color exhibi-
tion of the liquid crystal display according to an embodiment
of the present invention;

[0035] FIG. 14 is a picture illustrating an image displayed
by the structure shown in FIG. 13;

[0036] FIG. 15 is an overview illustrating a white LED
unit of a backlight unit according to an embodiment of the
present invention; and

[0037] FIG. 16 is a flowchart illustrating a method for
providing light of a backlight unit according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION

[0038] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0039] First, in one embodiment of the present invention,
a white color filter is used instead of a blue color filter in a
color filter substrate. In addition, the white color filter
corresponds to a transparent color filter or no color filter
such as a blank state material-less color filter, for example.
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The blank state material-less color filter means there is no
material in an area corresponding to the color filter for the
white light. Rather, the area remains in a blank state.
[0040] Further, when white light including a blue spec-
trum having a high intensity is transmitted from a white LED
unit of a backlight unit to the white color filter, it is possible
to exhibit a desired color. This is because human eyes can
sense light in the visible light region (380 to 760 nm). Green
light having a wavelength of 555 nm is best sensed, but blue
light has a relatively low sensitivity. Accordingly, it is
possible to exhibit a desired blue color using white light
including the blue spectrum having a high intensity.
[0041] Turning first to FIG. 5, which is a perspective view
illustrating a liquid crystal display according to an embodi-
ment of the present invention. As shown, the liquid crystal
display includes a color filter array substrate 120, a thin film
transistor array substrate 110, a liquid crystal panel having
a liquid crystal layer 130 formed therebetween, and a LED
backlight unit 150 disposed on a rear surface of the liquid
crystal panel.

[0042] In the liquid crystal panel, a plurality of gate lines
112 and a plurality of data lines 114 intersect each other on
the thin film transistor array substrate 110. Further, sub-pixel
regions P are defined by the intersection, and the defined
sub-pixel regions P are formed in a matrix shape. A pixel
electrode 118 is also formed in each sub-pixel region P and
a thin film transistor 116 is formed at the intersection
between each of the gate lines 112 and the data lines 114.
[0043] In addition, the thin film transistor 116 is a switch-
ing element and transmits a data signal applied to the data
line 114 to the pixel electrode 118 in response to a gate signal
of the gate line 112. Further, the pixel electrode 118 may be
made of a transparent conductive material such as indium tin
oxide (ITO) or indium zinc oxide (IZO) and generates an
electrical field by switching the thin film transistor 116 to
adjust the alignment of the liquid crystal layer 130.

[0044] Also, in the liquid crystal layer 130, the alignment
of liquid crystal molecules varies depending on a vertical
alignment between the thin film transistor array substrate
110 and the color filter array substrate 120 or in-plane
switching in the thin film transistor array substrate 110.
Further, the amount of light transmitted depending on the
alignment of the liquid crystal molecules varies to display
various amount of image information.

[0045] 1In addition, the liquid crystal layer 130 can operate
in a twisted nematic (TN) mode, a vertical alignment (VA)
mode, an in-plane switching (IPS) mode or a fringe field
switching (FFS) mode. Moreover, the color filter array
substrate 120 faces the thin film transistor array substrate
110 with the liquid crystal layer 130 interposed therebe-
tween such that a uniform gap is maintained.

[0046] Next, as shown in FIG. 6, the color filter array
substrate 120 includes a transparent substrate 121, a black
matrix 122 formed on the transparent substrate 121 in a
matrix shape, and a color filter layer 123 in which red (R),
green (), and white (W) color filters 123a, 1235 and 123¢
are formed in the sub-pixel regions defined by the black
matrix 122. An overcoat layer 124, which is a flat layer, may
also be formed on the color filter layer 123. As discussed
above, the white (W) color filter 123¢ corresponds to a
transparent color filter or blank state material-less color
filter. That is, wavelengths contained within the white light
spectrum are allowed to pass through the white (W) color
filter.
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[0047] In addition, the black matrix 122 is formed at a
position specified by an exposure process such that among
light signals transmitted through the thin film transistor array
substrate 110, light signals having a high distortion possi-
bility are selectively blocked.

[0048] Further, the red (R), green (G) and white (W) color
filters 123a, 1236 and 123c¢ are disposed in the respective
sub-pixel regions defined by the black matrix 122. As
shown, ends of the color filters 123a, 1236 and 123c¢ or the
boundary regions among the color filters 123a, 1236 and
123c¢ partially overlap the black matrix 122.

[0049] In addition, the red (R) color filter 123a and the
green (G) color filter 1235 are formed by applying a red and
green color resin, respectively and performing an exposure
and development process. Further, the red and green color
filter 123a, 123b may be formed using an inkjet printing
method. The white (W) color filter 123¢ is a colorless
transparent filter made of a colorless transparent resin or is
in a material-less blank state (i.e., no color filter).

[0050] Further, because the white (W) color filter 123¢
transmits light that was transmitted through the substrate 110
and the liquid crystal layer 130 from the rear surface without
light loss, it is possible to increase the brightness. In addi-
tion, when a material is not formed in the white (W) color
filter 123¢, a manufacturing method can be simplified and a
manufacturing cost can be reduced, because the step of
forming the white (W) color filter 123¢ is not performed.
[0051] Also, the overcoat layer 124 covers the color filter
layer 123 such that the step difference of the color filter layer
123 is flat. The overcoat layer 124 is made of a transparent
resin material, for example.

[0052] In addition, when the white (W) color filter 123¢ is
made of a transparent resin, the white color filter 123¢ and
the overcoat layer 124 may be formed in a single step using
the same material. That is, after the red (R) and green (G)
color filter 123a, 1235 are formed, the white (W) color filter
123¢ and the overcoat layer 124 may be simultaneously
formed using the material of the overcoat layer 124.
[0053] Further, although the white (W) color filter 123¢
may be made of a transparent resin material different from
that of the overcoat layer 124 or the same material as the
overcoat layer 124, the filter 123¢ and overcoat layer 124
may be formed by the same step or separate steps. The
overcoat layer 124 may also not be formed at all.

[0054] In addition, in the color filter layer 123, each of the
color filters 123a, 123b, and 123¢ forms a sub-pixel. Thus,
the red (R), green (G) and white (W) sub-pixels form a unit
pixel Pb to display an image, as shown in FIG. 7.

[0055] That is, as shown in FIG. 8, a stripe arrangement
structure includes the red (R), green (G) and white (W)
sub-pixels sequentially arranged and the sub-pixel of the
same color is arranged in the same column. In addition, as
shown in FIG. 9, a mosaic arrangement structure includes
red (R), green (G) and white (W) sub-pixels sequentially
arranged in a row and the sub-pixels of red (R), green (G)
and white (W) are shifted by one sub-pixel in a next lower
row. Further, as shown in FIG. 10, a delta arrangement
structure includes red (R), green (G) and white (W) sub-
pixels arranged in a delta shape and the sub pixels of the
same color are not adjacent to each other in all directions.
However, the present invention is not limited to these
arrangements.

[0056] Next, the structure of the LED backlight unit 150
according to an embodiment of the present invention will be
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described. In more detail, and as shown in FIG. 5, the LED
backlight unit 150 is disposed on the rear surface of the
liquid crystal panel and provides light to the liquid crystal
panel. As shown in FIG. 11, the LED backlight unit 150
includes at least one white light emitting diode (LED) unit
151 for emitting white light as a light source, a reflective
plate 152 for reflecting the white light emitted from the
white LED unit 151, an optical sheet 156 for diffusing and
focusing the white light emitted from the white LED unit
151 and the reflective plate 152 and for providing the white
light to the liquid crystal panel (not shown). The backlight
unit 150 also includes an outer casing 157, which is gener-
ally a bottom casing.

[0057] Further, the optical sheet 156 prevents a shape of
the white LED unit 151 from being displayed on a display
surface of the liquid crystal panel and provides the light
having a uniform brightness distribution. To improve the
diffusion of the white light generated at the white LED unit
151, a diffusion sheet 153 and a prism sheet 154 may be
provided. A protective sheet 155 may also be provided on
the front surface of the prism sheet 154.

[0058] In addition, the reflective plate 152 is formed
within the outer casting 157 and has a plurality of holes
formed in the surface thereof. The holes correspond one-to-
one to the positions of the white LED unit 151. Further, the
white LED unit 151 is mounted on a lowest layer in the outer
casing 157 in a predetermined pattern and is inserted in the
holes of the reflective plate 152 to be exposed from the
surface of the reflective plate 152. The optical sheet 156 is
also disposed on the white LED unit 151.

[0059] Also, the white LED unit 151 includes chips for
emitting red (R) light, green (G) light and blue (B) light.
Further, white light is exhibited by mixing red (R), green (G)
and blue (B) light. In addition, the chips are controlled by a
LED driving unit such that the mixture of the red (R), green
(G) and blue (B) light are well exhibited.

[0060] Also, as shown in FIG. 12, in an embodiment of the
present invention, the white light emitted from the white
LED unit 151 is formed by mixing a red (R) spectrum, a
green (G) spectrum and a blue (B) spectrum having different
wavelengths. The red spectrum has a wavelength of 645 to
700 nm, the green spectrum has a wavelength of 490 to 530
nm, and the blue spectrum has a wavelength of 430 to 480
nm.

[0061] Thus, in an embodiment of the present invention,
by increasing the intensity of the blue spectrum and using
the white color filter instead of the blue color filter the
deterioration of the blue color or the reduction of the color
index is compensated.

[0062] That is, in the image information displayed by the
liquid crystal display according to an embodiment of the
present invention, because the color filter array substrate 120
having the white color filter is used instead of the blue color
filter, the blue color index is reduced and the yellow color is
entirely displayed. Accordingly, when the white LED unit
151 for emitting white light is used in the LED backlight unit
150 and the blue component of the optical spectrum gener-
ated by the white LED unit 151 increases, it is possible to
solve the reduction of the blue color index due to the use of
the white (W) color filter.

[0063] In addition, the adjustment of the optical spectrum
may be performed using a dimming method for controlling
the voltage applied to the white LED unit 151 and adjusting
the light color depending on the amount of current for the
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applied voltage. Thus, the adjustment of the optical spec-
trum is performed by adjusting the intensity of the optical
spectrum instead of the wavelength of the optical spectrum
(particularly, the blue spectrum). Thus, by increasing the
intensity of the blue spectrum, that is, the current flowing
through the blue LED in the white LED unit corresponding
to the brightness of the image to be displayed, the substantial
white light includes the blue component.

[0064] The LED backlight unit 150 according to an
embodiment of the present invention may also include an
inverter (not shown) for controlling the voltage applied to
the white LED unit 151 and for increasing the intensity of
the blue component among the red (R), the green (G) and
blue (B) components forming the white light.

[0065] Thus, by increasing the intensity of the blue (B)
spectrum among the optical spectrum of the white LED unit
151 to include the blue color in the white light, it is possible
to compensate the deterioration of the blue light due to the
removal of the blue (B) color filter. Further, by increasing the
light transmissivity using the white (W) color filter 123¢, it
is possible to increase the brightness and the contrast ratio
(CR) of the liquid crystal display.

[0066] Turning next to FIG. 13, which is an overview for
explaining a color exhibition of an LCD according to an
embodiment of the present invention. As shown, the light is
transmitted from the white LED unit 151 through the thin
film transistor array substrate 110 and the color filter array
substrate 120 including the overcoat layer 124, the red (R),
green (G) and white (W) color filters 123a, 1235 and 123¢,
and the transparent substrate 121.

[0067] At this time, the white LED unit 151 emits the
white light and the colorless white color filter 123¢ emits the
white light including the blue spectrum having a high
intensity. Thus, as shown in FIG. 14, the image displayed by
the embodiment of the present invention has a higher
definition and better color exhibition, compared to the image
shown in FIG. 4 displayed using the blue color filter.
[0068] In the present invention, an LED for emitting white
light is used. For example, combining three red, green and
blue chips may be used to emit white light. The three chips
are also separately controlled. In more detail, FIG. 15 is an
overview illustrating a white LED unit of the backlight unit
according to an embodiment of the present invention.
[0069] As shown in FIG. 15, the white LED unit 151
includes a red chip 151R, a green chip 151G and a blue chip
151B. Further, the red chip 151R, the green chip 151G and
the blue chip 151B are controlled by an LED driving unit
210. Also, to increase the intensity of the blue spectrum of
the blue chip 151B, the amount of current applied to the blue
chip 151 is increased. Thus, the white light including the
blue spectrum having a high intensity can be obtained.
[0070] In another example, the backlight unit may include
a plurality of LED units. Each LED unit comprises only one
color of LED chip selected from red (R), green (G) and blue
(B). Thus, the backlight unit may include a red LED unit, a
green LED unit and a blue LED unit. The three LED units
are also separately controlled by an LED driving unit. That
is, rather than a white LED unit combining the red (R) chip
151R, the green (G) chip 151G and the blue (B) chip 151B
as in the example of FIG. 15, a plurality of red, green and
blue LED units may be separately used to create white light.
One advantage of using separate red, green and blue LED
units is that these LED units are less expensive than the
white LED unit 151 shown in FIG. 15, for example. Also, to
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increase the intensity of the blue spectrum of the blue LED
unit, the amount of current applied to the blue LED is
increased. Thus, the white light including the blue spectrum
having a high intensity can be obtained.

[0071] Next, FIG. 16 is a flowchart illustrating a method
for providing the light with a backlight unit according to an
embodiment of the present invention. As shown, a controller
determines if the LED unit in the backlight unit is to be
driven (S110). That is, the LED unit is driven when the
driving of the liquid crystal panel is driven.

[0072] Further, as discussed above, in case of a white LED
unit, the LED unit may includes chips for emitting red (R)
light, green (G) light and blue (B) light and emits white light
by mixing the red (R), green (G) and blue (B) light. In
addition, a current or voltage applied to the LED unit may
be controlled by the LED driving unit 210 using a dimming
method which is to control the amount of voltage or current
provided to the LED unit.

[0073] Next, the brightness of a display image is con-
firmed (S120). For example, the brightness of the display
image can be confirmed by checking gradation data pro-
vided from an external system. After confirming the bright-
ness, the amount of current provided to the white LED unit
is controlled to adjust the intensity of the blue spectrum
(5130). Further, the white light including the blue spectrum
having the adjusted intensity is provided to the liquid crystal
panel (S140).

[0074] Subsequently. the white light is transmitted through
the color filter array substrate of the liquid crystal panel.
More specifically, when the white light is transmitted
through the white color filter, it is possible to exhibit the blue
color without alteration.

[0075] According to the liquid crystal display of the
present invention, a white (W) color filer is used in a color
filter array substrate instead of a blue (B) color filter such
that the light is entirely transmitted through the white color
filter. Accordingly, it is possible to increase the light trans-
missivity and to improve the brightness and a contrast ratio
(C/R) of image information.

[0076] Further, the optical spectrum of a light emitting
diode for emitting white light is controlled using a dimming
method to increase the intensity of a blue spectrum. Accord-
ingly, it is possible to compensate the reduction of the blue
color index due to the removal of the blue (B) color filter and
to exhibit the image information with high definition.
[0077] In addition, because a separate step of forming the
white (W) color filter is not performed, it is possible to
simplify a manufacturing method and to reduce a manufac-
turing cost.

[0078] As the present invention may be embodied in
several forms without departing from the spirit or essential
characteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of the
details of the foregoing description, unless otherwise speci-
fied, but rather should be construed broadly within its spirit
and scope as defined in the appended claims, and therefore
all changes and modifications that fall within the metes and
bounds of the claims, or equivalence of such metes and
bounds are therefore intended to be embraced by the
appended claims.

What is claimed is:

1. A liquid crystal display, comprising:

a thin film transistor array substrate comprising sub-pixel
regions;
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a color filter array substrate oppositely disposed to the
thin film transistor array substrate, the color filter array
substrate comprising color filters corresponding to at
least a part of the sub-pixel regions;

a liquid crystal layer formed between the color filter array
substrate and the thin film transistor array substrate;
and

a backlight unit configured to provide white light having
an adjusted blue spectrum to a surface of the thin film
transistor array substrate using at least a light emitting
diode (LED) unit.

2. The liquid crystal display of claim 1, wherein the thin
film transistor array substrate comprises a red sub-pixel
region, a green sub-pixel region and a blue sub-pixel region,
Wherein the color filter array substrate comprises a red (R)
color filter corresponding to the red sub-pixel region, a green
(G) color filter corresponding to the green sub-pixel region
and a white (W) color filter corresponding to the blue
sub-pixel region.

3. The liquid crystal display of claim 2, wherein the white
(W) color filter comprises a transparent color filter or blank
state material-less color filter.

4. The liquid crystal display of claim 1, wherein the LED
unit includes a white (W) LED unit comprising a combina-
tion of a red LED chip, a green LED chip and a blue LED
chip to produce the white light, and

wherein the white LED unit emits the white light by
mixing red (R) light, green (G) light and blue (B) light
produced by the red, green and blue chips, respectively.

5. The liquid crystal display of claim 1, wherein each LED
unit comprises only one color of a LED chip selected from
red (R), green (G) or blue (B).

6. The liquid crystal display of claim 2, wherein the color
filter array substrate further comprises:

a black matrix formed in a matrix shape to define a

plurality of sub-pixel regions, and

wherein the red (R), green (G) and white (W) color filters
are formed in the sub-pixel regions, respectively.

7. The liquid crystal display of claim 2, wherein the white
light having the adjusted blue spectrum is transmitted
through the white (W) color filter.

8. The liquid crystal display of claim 7, wherein the color
filter array substrate further comprises an overcoat layer, and

wherein when the white (W) color filter is the transparent
color filter, the white (W) color filter includes a same
material as the overcoat layer.

9. The liquid crystal display of claim 2, wherein the red
(R), green (G) and white (w) color filters are arranged in any
one of a stripe structure, a delta structure, and a mosaic
structure.

10. The liquid crystal display of claim 1, wherein the LED
backlight unit further comprises:

a reflective plate configured to reflect the provided white

light; and

a light diffusing optical sheet configured to diffuse light
from the LED unit.

11. The liquid crystal display of claim 1, further compris-

ing:

an LED driving unit configured to adjust an intensity of
the blue spectrum of the white light.

12. A liquid crystal display, comprising:

a thin film transistor array substrate comprising a red
sub-pixel region, a green sub-pixel region and a blue
sub-pixel region;
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a color filter array substrate oppositely disposed to the
thin film transistor array substrate, the color filter array
substrate comprising a red (R) color filter correspond-
ing to the red sub-pixel region, a green (G) color filter
corresponding to the green sub-pixel region and a white
(W) color filter corresponding to the blue sub-pixel
region;

a liquid crystal layer formed between the color filter array
substrate and the thin film transistor array substrate;
and

a backlight unit configured to provide white light to a
surface of the thin film transistor array substrate using
at least a light emitting diode (LED) unit.

13. The liquid crystal display of claim 12, wherein the
backlight unit configured to provide white light having an
adjusted blue spectrum.

14. The liquid crystal display of claim 12, wherein the
white (W) color filter comprises a transparent color filter or
blank state material-less color filter.

15. The liquid crystal display of claim 12, wherein the
LED unit includes a white (W) LED unit comprising a
combination of a red LED chip, a green LED chip and a blue
LED chip to produce the white light, and

wherein the white LED unit emits the white light by
mixing red (R) light, green (G) light and blue (B) light
produced by the red, green and blue chips, respectively.

16. The liquid crystal display of claim 12, wherein each
LED unit comprises only one color of a LED chip selected
from red (R), green (G) or blue (B).

17. The liquid crystal display of claim 12, wherein the
color filter array substrate further comprises:

a black matrix formed in a matrix shape to define a

plurality of sub-pixel regions, and

wherein the red (R), green (G) and white (W) color filters
are formed in the sub-pixel regions, respectively.

18. The liquid crystal display of claim 13, wherein the
white light having the adjusted blue spectrum is transmitted
through the white (W) color filter.

19. The liquid crystal display of claim 12, wherein the
color filter array substrate further comprises an overcoat
layer, and

wherein when the white (W) color filter is the transparent
color filter, the white (W) color filter includes a same
material as the overcoat layer.

20. The liquid crystal display of claim 12, wherein the red
(R), green (G) and white (W) color filters are arranged in any
one of a stripe structure, a delta structure, and a mosaic
structure.

21. The liquid crystal display of claim 12, wherein the
LED backlight unit further comprises:

a reflective plate configured to reflect the provided white

light; and

a light diffusing optical sheet configured to diffuse light
from the LED unit.

22. The liquid crystal display of claim 13, further com-

prising:

an LED driving unit configured to adjust an intensity of
the blue spectrum of the white light.

23. A method of driving a liquid crystal display, said

method comprising:

driving at least a light emitting diode (LED) unit in a
backlight unit to provide white light to the liquid crystal
display;
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determining a brightness of an image displayed on the

liquid crystal display; and

adjusting an intensity of a blue spectrum of the white light

provided by the backlight unit based on the determined
brightness of the image.

24. The method of claim 23, wherein the liquid crystal
display includes a color filter array substrate having;

acolor filter array substrate including a red (R) color filter,

a green (G) color filter, and a white (W) color filter in
areas corresponding to a red (R) sub-pixel region, a
green (G) sub-pixel region, and blue (B) sub-pixel
region, respectively, and

wherein the white (W) color filter corresponds to one of

a transparent color filter or blank state material-less
color filter.

25. The method of claim 23, wherein the LED unit
includes a white (W) LED unit comprising a combination of
ared LED chip, a green LED chip and a blue LED chip to
produce the white light, and

wherein the driving step drives the white LED unit to emit

the white light by mixing red (R) light, green (G) light
and blue (B) light produced by the red, green and blue
chips, respectively.

26. The method of claim 23, wherein each LED unit
comprises only one color of a LED chip selected from red
(R) green (G).

27. A method of manufacturing a liquid crystal display,
comprising:

forming a color filter array substrate including at least a

red (R) color filter and a green (G) color filter;
disposing a thin film transistor array substrate oppositely
to the color filter array substrate;

sealing a liquid crystal layer between the color filter array

substrate and the thin film transistor array substrate;
and

disposing a backlight unit to a surface of the thin film

transistor array substrate, said backlight unit providing
white light having an adjusted blue spectrum using at
least a light emitting diode (LED) unit.
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28. The method of claim 27, wherein the color filter array
substrate further comprises a white (W) color filter corre-
sponding to one of a transparent color filter or blank state
material-less color filter in an area corresponding to a blue
(B) sub-pixel region, and

wherein the red (R) color filter is in an area corresponding

to a red sub-pixel region, and the green (G) color filter
is in an area corresponding to a green (G) sub-pixel
region.

29. The method of claim 27, wherein the LED unit is a
white (W) LED unit comprising a combination ofa red LED
chip, a green LED chip and a blue LED chip to produce the
white light, and

wherein the white LED unit emits the white light by

mixing red (R) light, green (G) light and blue (B) light
produced by the red, green and blue chips, respectively.

30. The method of claim 27, wherein each LED unit
comprises only one color of LED chips selected from red
(R), green (G) or blue (B).

31. The method of claim 27, wherein the color filter array
substrate further comprises:

a black matrix formed in a matrix shape to define a

plurality of sub-pixel regions, and

wherein the red (R), green (G) and white (W) color filters

are formed in the sub-pixel regions, respectively.

32. The method of claim 31, wherein the color filter array
substrate further comprises an overcoat layer, and

wherein when the white (W) color filter is the transparent

color filter, the white (W) color filter includes a same
material as the overcoat layer.

33. The method of claim 27, further comprising;

arranging the red (R), green (G) and white (W) color

filters in any one of a stripe structure, a delta structure,
and a mosaic structure.

34. The method of claim 27, further comprising;

providing an LED driving unit configured to adjust an

intensity of the blue spectrum of the white light.
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