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DISPLAY PANEL AND LIQUID CRYSTAL
DISPLAY INCLUDING THE SAME

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0000768 filed on Jan. 3, 2013, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] (a) Field

[0003] The invention relates to a display panel, and a liquid
crystal display including the same.

[0004] (b) Description of the Related Art

[0005] Display devices include a plasma display device, a
liquid crystal display (“LCD”), an organic light emitting
device, etc. Display devices are used for various electronic
devices such as monitors, television sets, indoor and outdoor
signboards, etc. Display devices used for the television sets
and the signboards are required to have high luminance. The
LCD, which is a non-emissive display device, has one main
disadvantage of low luminance.

[0006] The LCD includes two panels provided with field-
generating electrodes such as pixel electrodes and a common
electrode, and a liquid crystal (“LC”) layer with dielectric
anisotropy disposed between the panels. If a voltage differ-
ence between two electrodes is changed, intensity of an elec-
tric field generated by the two electrodes is changed such that
transmittance of a light passing through the liquid crystal
layer is changed. Accordingly, the voltage difference between
the two electrodes is controlled to thereby display a desired
image.

[0007] A LC panel ofthe LCD includes a plurality of pixels
having a pixel electrode and color filters of red (R), green (G)
and blue (B). Each pixel is driven by a signal applied through
adisplay signal line to perform a display operation. The signal
line includes a gate line transmitting a scanning signal and a
data line transmitting a data signal. The each pixel includes a
thin film transistor connected to the gate line and the data line
and controlling a data signal transmitted to the pixel elec-
trode.

SUMMARY

[0008] The invention provides a display panel having a
uniform cell gap in a pixel area, and a liquid crystal display
including the same.

[0009] A display panel according to an exemplary embodi-
ment of the invention includes: a substrate including red,
green, blue and white sub-pixel areas; red, green and blue
color filter layers respectively in the red, green and blue
sub-pixel areas; and a dummy color filter layer in the white
sub-pixel area. The dummy color filter layer is adjacent to at
least one of the red color filter layer, the green color filter layer
and the blue color filter layer, and the dummy color filter layer
forms a step with the adjacent color filter layer.

[0010] The dummy color filter layer may include a dummy
red color filter layer, a dummy green color filter layer and a
dummy blue color filter layer. The dummy red color filter
layer, the dummy green color filter layer and the dummy blue
color filter layer may have the same area in the white sub-
pixel area.

[0011] The display panel may further include an overcoat
layer covering the red color filter layer, the green color filter
layer, the blue color filter layer and the dummy color filter
layer.
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[0012] The color filter layers adjacent to each other among
the red color filter layer, the green color filter layer and the
blue color filter layer may be overlapped with each other.
[0013] A thickness of the dummy color filter layer may be
from about 0.2 micrometer (um) to about 2 micrometers
(um).

[0014] The display panel may further include an overcoat
layer covering the red color filter layer, the green color filter
layer, the blue color filter layer and the dummy color filter
layer. The overcoat layer may include an inorganic insulating
layer.

[0015] A display panel according to another exemplary
embodiment of the invention includes: a substrate including
red, green, blue and white sub-pixel areas; red, green and blue
color filter layers respectively in the red, green and blue
sub-pixel areas; and a dummy color filter layer in the white
sub-pixel area and including a dummy red color filter layer, a
dummy green color filter layer and a dummy blue color filter
layer. An open portion is respectively defined between the
dummy red color filter layer, the dummy green color filter
layer and the dummy blue color filter layer.

[0016] The dummy red color filter layer, the dummy green
color filter layer and the dummy blue color filter layer may be
uniformly distributed in the white sub-pixel area.

[0017] A thickness of the dummy color filter layer may be
the same as a thickness of the red color filter layer, the green
color filter layer and the blue color filter layer.

[0018] The display panel may further include an overcoat
layer covering the red color filter layer, the green color filter
layer, the blue color filter layer and the dummy color filter
layer.

[0019] The color filter layers adjacent to each other among
the red color filter layer, the green color filter layer and the
blue color filter layer may be overlapped with each other.
[0020] An interval between the dummy red color filter
layer, the dummy green color filter layer, and the dummy blue
color filter layer may be less than 10 pm.

[0021] A liquid crystal display according to an exemplary
embodiment of the invention includes: a lower substrate
including red, green, blue and white sub-pixel areas; a thin
film transistor positioned on the lower substrate; red, green
and blue color filter layers corresponding to the red, green and
blue sub-pixel areas while covering the thin film transistor;
and a dummy color filter layer corresponding to the white
sub-pixel area. The dummy color filter layer is adjacent to at
least one of the red color filter 1ayer, the green color filter layer
and the blue color filter layer, and the dummy color filter layer
forms a step with the adjacent color filter layer.

[0022] The dummy color filter layer may include a dummy
red color filter layer, a dummy green color filter layer and a
dummy blue color filter layer. The dummy red color filter
layer, the dummy green color filter layer and the dummy blue
color filter layer may have the same area in the white sub-
pixel area.

[0023] The liquid crystal display may further include a
planarizing layer covering the red color filter layer, the green
color filter layer, the blue color filter layer and the dummy
color filter layer.

[0024] The planarizing layer may include a photosensitive
organic material.

[0025] A thickness of the planarizing layer corresponding
to the dummy color filter layer may be greater than a thickness
of the planarizing layer corresponding to color filter layers of
red, green and blue.
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[0026] A pixel electrode positioned on the planarizing layer
may be further included.

[0027] The liquid crystal display may further include: an
upper substrate facing the lower substrate; a light blocking
member positioned on the upper substrate; an overcoat layer
positioned on the light blocking member; and a common
electrode positioned on the overcoat layer.

[0028] A liquid crystal display according to another exem-
plary embodiment of the invention includes: a lower substrate
including red, green, blue and white sub-pixel areas; a thin
film transistor positioned on the lower substrate; red, green
and blue color filter layers corresponding to the red, green and
blue sub-pixel areas while covering the thin film transistor;
and a dummy color filter layer corresponding to the white
sub-pixel area. An open portion is respectively defined
between the dummy red color filter layer, the dummy green
color filter layer and the dummy blue color filter layer.
[0029] The dummy red color filter layer, the dummy green
color filter layer and the dummy blue color filter layer may be
uniformly distributed in the white sub-pixel area.

[0030] A thickness of the dummy color filter layer may be
the same as a thickness of the red color filter layer, the green
color filter layer and the blue color filter layer.

[0031] The liquid crystal display may further include a
planarizing layer covering the red color filter layer, the green
color filter layer, the blue color filter layer and the dummy
color filter layer.

[0032] The planarizing layer may include a photosensitive
organic material.

[0033] The liquid crystal display may further include a
pixel electrode positioned on the planarizing layer.

[0034] The liquid crystal display may further include: an
upper substrate facing the lower substrate; a light blocking
member positioned on the upper substrate; an overcoat layer
positioned on the light blocking member; and a common
electrode positioned on the overcoat layer.

[0035] According to one or more exemplary embodiment
of the invention, the dummy color filter layer is formed in the
white sub-pixel area with a structure minimizing a decrease in
light transmittance therethrough, thereby reducing the step
formed with respect to other sub-pixel areas. Accordingly, a
uniform cell gap may be maintained in the pixel area and the
luminance may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The above and other features of this disclosure will
become more apparent by describing in further detail exem-
plary embodiments thereof with reference to the accompany-
ing drawings, in which:

[0037] FIG. 1is a top plan view of an exemplary embodi-
ment of a liquid crystal display according to the invention.
[0038] FIG. 2 is a cross-sectional view of an exemplary
embodiment of an upper panel of the liquid crystal display of
FIG. 1 taken along line II-II according to the invention.
[0039] FIG. 3 is a top plan view schematically showing an
exemplary embodiment of a color filter layer in the upper
panel of FIG. 2 according to the invention.

[0040] FIG. 4 is a top plan view schematically showing
another exemplary embodiment of a color filter layer in the
upper panel of FIG. 2 according to the invention.

[0041] FIG. 5 is a cross-sectional view of another exem-
plary embodiment of an upper panel of the liquid crystal
display of FIG. 1 taken along line II-II according to the
invention.
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[0042] FIG. 6is a top plan view schematically showing an
exemplary embodiment of a color filter layer in the upper
panel of FIG. 5 according to the invention.

[0043] FIG. 7 is a top plan view schematically showing
another exemplary embodiment of a color filter layer in the
upper panel of FIG. § according to the invention.

[0044] FIG. 8 is a top plan view schematically showing still
another exemplary embodiment of a color filter layer in the
upper panel of FIG. 5 according to the invention.

[0045] FIG. 9 is a cross-sectional view of an exemplary
embodiment of the liquid crystal display of FIG. 1 taken
along line I1I-11, including a lower panel, an upper panel and a
liquid crystal layer, according to the invention.

[0046] FIG. 10 is a cross-sectional view of another exem-
plary embodiment of the liquid crystal display of FIG. 1 taken
along line I1I-11, including a lower panel, an upper panel and a
liquid crystal layer, according to the invention.

DETAILED DESCRIPTION

[0047] The invention will be described more fully herein-
after with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. How-
ever, it is to be understood that the invention is not limited to
the disclosed embodiments, but, on the contrary, is intended
to cover various modifications. As those skilled in the art
would realize, the described embodiments may be modified
in various different ways, all without departing from the spirit
or scope of the invention.

[0048] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. It will be under-
stood that when an element such as a layer, film, region, or
substrate is referred to as being “on” another element, it can
be directly on the other element or intervening elements may
also be present. Like reference numerals designate like ele-
ments throughout the specification. As used herein, the term
“and/or” includes any and all combinations of one or more of
the associated listed items.

[0049] It will be understood that, although the terms first,
second, third, etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
termed a second element, component, region, layer ot section
without departing from the teachings of the invention.
[0050] Spatially relative terms, such as “lower,” “upper”
and the like, may be used herein for ease of description to
describe the relationship of one element or feature to another
element(s) or feature(s) as illustrated in the figures. It will be
understood that the spatially relative terms are intended to
encompass different orientations of the device in use or
operation, in addition to the orientation depicted in the fig-
ures. For example, if the device in the figures is turned over,
elements described as “lower” relative to other elements or
features would then be oriented “upper” relative to the other
elements or features. Thus, the exemplary term “below” can
encompass both an orientation of above and below. The
device may be otherwise oriented (rotated 90 degrees or at
other orientations) and the spatially relative descriptors used
herein interpreted accordingly.

[0051] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
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be limiting of the 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,”
“comprising,” “includes” and/or “including,” when used in
this specification, specify the presence of stated features,
integers, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0052] Embodiments of the invention are described herein
with reference to cross-sectionillustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
butare to include deviations in shapes that result, for example,
from manufacturing.

[0053] 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 invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, 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.

[0054] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g, “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0055] In a liquid crystal panel of a liquid crystal display
device, a unit pixel or a pixel area including four sub-pixels
has been developed to increase luminance of an image dis-
played by the liquid crystal display device. That is, a white
(W) color filter is further provided in addition to the color
filters such as red (R), green (G) and blue (B), thereby form-
ing a four-color pixel method that increases the luminance of
white (W) color.

[0056] Informing the liquid crystal panel with the unit pixel
or pixel area including four sub-pixels described above, the
white (W) color filter undesirably adds an additional process
and manufacturing cost such that the color filter of white (W)
is not actively formed and a white (W) sub-pixel area as an
empty space is filled with an overcoat layer. Where the space
for the white (W) sub-pixel area is filled with the overcoat
layer, as the planar area of the liquid crystal panel is increased,
the white (W) sub-pixel area is increased such that a step of
the overcoat layer is generated between the white (W) sub-
pixel area and the sub-pixel area of the other colors. Accord-
ingly, the overcoat on the white (W) sub-pixel area and on the
sub-pixel area of the other colors changes a cross-sectional
thickness of a liquid crystal layer of the liquid crystal panel
for each respective region by the step, due to a difference of'a
supporting force of an underlying layer, that is, the color filter,
thereby generating an undesirable difference in light effi-
ciency between regions.
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[0057] Hereinafter, the invention will be described in detail
with reference to the accompanying drawings.

[0058] FIG. 1is a top plan view of an exemplary embodi-
ment of a liquid crystal display according to the invention.
FIG. 2 is a cross-sectional view of an exemplary embodiment
of an upper panel of the liquid crystal display of FIG. 1 taken
along line I1-IT according to the invention.

[0059] Referring to FIG. 1, in a lower panel of the liquid
crystal display, a gate line 121 mainly elongated extending in
atransverse direction is disposed on a substrate. The gate line
121 transmits a gate signal, and includes a plurality of gate
electrodes 124 protruding therefrom. A gate insulating layer
including an insulating material such as silicon nitride or
silicon oxide is disposed on the gate line 121. A source elec-
trode 173 extended from a data line 171, a drain electrode 175
and a protrusion 154 of the semiconductor layer are disposed
on the gate insulating layer and form a thin film transistor
(“TFT”). A portion of the protrusion 154 is exposed between
the source electrode 173 and the drain electrode 175. A pas-
sivation layer is disposed on the data line 171, the drain
electrode 175 and the exposed protrusion 154 of the semicon-
ductor layer. A pixel electrode 191 is positioned on the pas-
sivation layer, and the pixel electrode 191 and the drain elec-
trode 175 are physically and/or electrically connected to each
other through a contact hole 185 defined in the passivation
layer.

[0060] Next, an upper panel of the liquid crystal display
will be described.

[0061] Referring to FIG. 1 and FIG. 2, in an upper panel
200 of the liquid crystal display, a red color filter layer 230R,
a green color filter layer 230G, and a blue color filter layer
230B are positioned on an insulation substrate 210 including
transparent glass or plastic. The red color filter layer 230R,
green color filter layer 230G and blue color filter 230B layer
may collectively form a color filter layer. The red color filter
layer 230R, green color filter layer 230G and blue color filter
2308 layer are respectively positioned corresponding to ared
sub-pixel area (R), a green sub-pixel area (G) and a blue
sub-pixel area (B). Here, sub-pixel areas R, G and B respec-
tively including the color filter layers 230R, 230G and 230B
of red, green and blue form one pixel (which may otherwise
be referred to as a unit pixel, pixel area or pixel region)
thereby displaying a color.

[0062] In the illustrated exemplary embodiment, a dummy
color filter layer 232 is disposed at a portion corresponding to
awhite sub-pixel area (W). The dummy color filter layer 232
is in a same layer of the panel as the color filter layers 230R,
230G and 230B. The dummy color filter layer 232 includes a
dummy red color filter layer 230R’, a dummy green color
filter layer 230G' and a dummy blue color filter layer 230B'.
The dummy red color filter layer 230R’, dummy green color
filter layer 230G' and dummy blue color filter layer 230B'
along with the red color filter layer 230R, green color filter
layer 230G and blue color filter 230B layer may collectively
form a color filter layer. An overcoat layer 250 covering the
color filter layers 230R, 230G, and 230B of red, green, and
blue and the dummy color filter layer 232 is disposed on the
insulation substrate 210. In the illustrated exemplary embodi-
ment, the overcoat layer 250 may include an inorganic insu-
lating material such as silicon oxide or silicon nitride. In the
illustrated exemplary embodiment, the overcoat layer 250 is
positioned in the upper panel such that providing an overcoat
layer of a photosensitive organic material is avoided and a
process to define a contact hole in such layer is omitted.
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[0063] In the illustrated exemplary embodiment, a cross-
sectional thickness of the dummy color filter layer 232 is less
than a cross-sectional thickness of the color filter layers 230R,
230G and 230B. Accordingly, as shown in FIG. 2, a step is
formed by the dummy color filter layer 232 along with the
neighboring red color filter layer 230R and blue color filter
layer 230B. Since the step is formed by the dummy color filter
layer 232 and the color filter layers 230R, 230G and 230B, the
overcoat layer 250 is relatively thick at the portion corre-
sponding to the dummy color filter layer 232. That is, a
cross-sectional thickness of the overcoat layer 250 at the
dummy color filter layer 232 is larger than a cross-sectional
thickness of a remaining portion of the overcoat layer 250.

[0064] Without the dummy color filter layer 232, a space is
defined between the insulation substrate 210 and an upper
surface of the color filter layers 230R, 230G and 230B, in the
white sub-pixel area (W). Where the dummy filter layer 232 is
disposed on the insulation substrate 210 in the white sub-pixel
area (W), the space is reduced. Accordingly, the reduced
space in the white sub-pixel area (W) that is filled with the
overcoat layer 250 reduces a step of the overcoat layer 250
along with the other sub-pixel areas R, G and B thereby
maintaining the same cell gap for each pixel region of the
panel. Also, white color (W) may be realized in the white
sub-pixel area (W) without the additional white (W) color
filter layer such that the process and the manufacturing cost of
a display device including the upper panel may be reduced.

[0065] In the illustrated exemplary embodiment, a cross-
sectional thickness of the dummy color filter layer 232 is ina
range from about 0.2 um to about 2 pm (about 2,000 ang-
stroms (A) to about 20,000 A). As a result of testing an
overcoat layer having excellent flatness, a minimum step of a
minimum degree of 0.2 pm. When the step is less than 0.2 pm,
such an effect of excellent flatness may not be obtained. Also,
as the cross-sectional thickness of the dummy color filter
layer 232 is increased, the flatness effect to the overcoat layer
becomes better, but the increase of the cross-sectional thick-
ness of the dummy color filter layer 232 decreases light trans-
mittance therethrough such that the increase of the cross-
sectional thickness of the dummy color filter layer 232 is
minimized. In one exemplary embodiment, for example,
when considering a step of the overcoat layer that is actually
produced is 10,000 A (1 um), the cross-sectional thickness of
the dummy color filter layer 232 does not exceed 20,000 A (2
pm) which is double the step. In general, for planarization, the
cross-sectional thickness of the layer having the planarization
function corresponds to two times the degree of the generated
step.

[0066] A common electrode 270 is disposed on the over-
coat layer 250.
[0067] In the illustrated exemplary embodiment, a pixel

structure of a stripe shape in which same color sub-pixel areas
are arranged according to a pixel column is described, how-
ever, the invention is not limited thereto. Alternatively, each
adjacent pixel row and each pixel column may include a
sub-pixel area of two colors among the sub-pixel areas of four
colors, and multiple variations may be provided.

[0068] Also, in the illustrated exemplary embodiment, the
color filter layers neighboring each other among the color
filter layers 230R, 230G and 230B of red, green and blue may
overlap each other in a boundary region where they meet each
other. Although not shown, a light blocking member may be
disposed between the substrate 210 and the neighboring color
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filter layers 230R, 230G and 230B to correspond to the
boundary region where the color filter layers 230R, 230G and
230B meet each other.

[0069] FIG. 3 is a top plan view schematically showing an
exemplary embodiment of a color filter layer in the upper
panel of FIG. 2 according to the invention.

[0070] Referring to FIG. 3, the dummy red color filter layer
230R', the dummy green color filter layer 230G' and the
dummy blue color filter layer 230B' included in the dummy
color filter layer 232 may be elongated to extend parallel to
each other in a direction substantially perpendicular to the
direction in which the gate line 121 extends. The planar areas
of the dummy red color filter layer 230R’, the dummy green
color filter layer 230G" and the dummy blue color filter layer
230B' may be the same, but the invention is not limited thereto
or thereby.

[0071] FIG. 4 is a top plan view schematically showing
another exemplary embodiment of a color filter layer in the
upper panel of FIG. 2 according to the invention.

[0072] The exemplary embodiment of FIG. 4 is substan-
tially the same as the exemplary embodiment described in
FIG. 3, however, the dummy red color filter layer 230R", the
dummy green color filter layer 230G' and the dummy blue
color filter layer 230B' included in the dummy color filter
layer 232 may be elongated to extend parallel to each other in
the same direction in which the gate line 121 is extended.
[0073] Asdescribedin FIG. 3 and FIG. 4, in the structure of
the dummy color filter layer 232, if the dummy red color filter
layer 230R’, the dummy green color filter layer 230G' and the
dummy blue color filter layer 230B' are disposed while hav-
ing the same elements within the white sub-pixel area (W),
several variations may be provided. Also, since the cross-
sectional thickness of the dummy color filter layer 232 is
smaller than the cross-sectional thickness of the color filter
layers 230R, 230G and 230B, decreases in light transmittance
through the dummy color filter layer 232 is thereby mini-
mized.

[0074] FIG. 5 is a cross-sectional view of another exem-
plary embodiment of an upper panel of the liquid crystal
display of FIG. 1 taken along line TI-IT according to the
invention.

[0075] The exemplary embodiment of FIG. 5 is substan-
tially the same as the exemplary embodiment described in
FIG. 1 and FIG. 2. Next, only differences will be described.
[0076] Referring to FIG. 5, in the upper panel, the dummy
color filter layer 232 disposed in the portion corresponding to
the white sub-pixel area (W) has substantially the same cross-
sectional thickness as the color filter layers 230R, 230G and
230B of red, green and blue.

[0077] In the illustrated exemplary embodiment, an open
portion OPN is defined between the dummy red color filter
layer 230R’, the dummy green color filter layer 230G" and the
dummy blue color filter layer 230B' included in the dummy
color filter layer 232, respectively. The reference numeral
OPN in FIG. 5 is shown to collectively indicate the plurality
individual open portions between the dummy red color filter
layer 230R’, the dummy green color filter layer 230G' and the
dummy blue color filter layer 230B' included in the dummy
color filter layer 232. However, it will be understood that OPN
may also be used to indicate one individual open portion
between the dummy red color filter layer 230R', the dummy
green color filter layer 230G' and the dummy blue color filter
layer 230B' included in the dummy color filter layer 232. The
open portion OPN may be filled with the overcoat layer 250
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covering the color filter layers 230R, 230G and 230B of red,
green and blue and the dummy color filter layer 232. An
interval between the dummy red color filter layer 230R", the
dummy green color filter layer 230G' and the dummy blue
color filter layer 230B' may be substantially the same.
Accordingly, in the illustrated exemplary embodiment, the
dummy red color filter layer 230R', the dummy green color
filter layer 230G" and the dummy blue color filter layer 230B
are uniformly distributed in the white sub-pixel area (W),
thereby minimizing the decrease of the light transmittance by
the white sub-pixel area (W).

[0078] In the illustrated exemplary embodiment, the inter-
val between the dummy red color filter layer 230R', the
dummy green color filter layer 230G' and the dummy blue
color filter layer 230B' may be less than about 10 um. As a test
result, when the interval between the color filter layers 230R,
230G and 2308 is 10 um, the flatness is about 85%. Where the
interval between the dummy red color filter layer 230R", the
dummy green color filter layer 230G' and the dummy blue
color filter laver 230B' is less than 10 um, the flatness may be
more than 85% at a minimum by using the dummy color filter
layer 232 according to one or more exemplary embodiment of
the invention.

[0079] The described contents in FIG. 1 and FIG. 2 may be
applied to the illustrated exemplary embodiment of F1G. 5.
[0080] FIG. 6is a top plan view schematically showing an
exemplary embodiment of a color filter layer in the upper
panel of FIG. 5 according to the invention.

[0081] Referring to FIG. 6, the dummy red color filter layer
230R', the dummy green color filter layer 230G' and the
dummy blue color filter layer 230B' included in the dummy
color filter layer 232 may be elongated to extend parallel to
each other in a direction substantially perpendicular to the
direction in which the gate line 121 extends. Also, the open
portion OPN defined between the dummy color filter layers
230R', 230G" and 230B' is elongated to extend in the direction
substantially perpendicular to the direction in which the gate
line 121 extends. The planar areas of the dummy red color
filter layer 230R’, the dummy green color filter layer 230G’
and the dummy blue color filter layer 230B' may be equal to
each other.

[0082] FIG. 7 is a top plan view schematically showing
another exemplary embodiment of a color filter layer in the
upper panel of FIG. 5 according to the invention.

[0083] The exemplary embodiment of FIG. 7 is substan-
tially the same as the exemplary embodiment described in
FIG. 6, however, the dummy red color filter layer 230R", the
dummy green color filter layer 230G' and the dummy blue
color filter layer 230B' included in the dummy color filter
layer 232 may be elongated to extend parallel to each other in
the same direction in which the gate line 121 extends.
[0084] FIG.8isa top planview schematically showing still
another exemplary embodiment of a color filter layer in the
upper panel of FIG. 5 according to the invention.

[0085] The exemplary embodiment of FIG. 8 is substan-
tially the same as the exemplary embodiment described in
FIG. 6, but the dummy red color filter layer 230R’, the dummy
green color filter layer 230G' and the dummy blue color filter
layer 230B' included in the dummy color filter layer 232 are
distributed each having a discrete shape such as a dot shape.
The dummy red color filter layer 230R’, the dummy green
color filter layer 230G" and the dummy blue color filter layer
230B' are respective defined with a plurality of dots. In the
white sub-pixel area (W), the dot arrangement structure
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according to the color may be variously changed, however,
the dots being regularly arranged within the white sub-pixel
area (W) increases the flatness and minimizes the decrease in
light transmittance. The open portion OPN is defined between
the dummy color filter layers 230R', 230G" and 230" with the
dot shape and the neighboring color filter layer.

[0086] As described in FIG. 6 to FIG. 8, in the structure of
the dummy color filter layer 232, if the dummy red color filter
layer 230R’, the dummy green color filter layer 230G' and the
dummy blue color filter layer 230B' are disposed while hav-
ing the same elements within the white sub-pixel area (W),
several variations may be provided. Also, since the cross-
sectional thickness of the dummy color filter layer 232 is
smaller than the thickness of the color filter layers 230R,
230G and 230B, the decrease of the light transmittance is
minimized.

[0087] Next, an exemplary embodiment in which the color
filter layers 230R, 230G and 230B and the dummy color filter
layer 232 are disposed in the lower panel will be described.
[0088] FIG. 9 is a cross-sectional view of an exemplary
embodiment of the liquid crystal display of FIG. 1 taken
along line I1-11, including a lower panel, an upper panel and a
liquid crystal layer according to the invention.

[0089] Referring to FIG. 1 and FIG. 9, an exemplary
embodiment ofa liquid crystal display according to the inven-
tion includes a lower panel 100 and an upper panel 200, and
aliquid crystal layer 3 interposed between two display panels
100 and 200.

[0090] Firstly, the lower panel 100 will be described.
[0091] A gate line 121 including a gate electrode 124 and
elongated to extend mainly in the transverse direction is dis-
posed on a lower insulation substrate 110. A gate insulating
layer 140 covering the gate electrode 124 and the gateline 121
is disposed on the lower insulation substrate 110. A source
electrode 173 a drain electrode 175 and a protrusion 154 of
the semiconductor layer are disposed on the gate insulating
layer 140 and form the TFT. A portion of the protrusion 154
is exposed between the source electrode 173 and the drain
electrode 175. Also, a data line 171 comnected to the source
electrode 173 is elongated to intersect the gate line 121.
[0092] A passivation layer 180 is disposed on the data line
171, the drain electrode 175 and the exposed projection 154
of the semiconductor layer. The passivation layer 180 may
include the inorganic insulating material such as silicon oxide
or silicon nitride. In an alternative exemplary embodiment,
the passivation layer 180 may be omitted.

[0093] A red color filter layer 230R, a green color filter
layer 230G and a blue color filter layer 230B are positioned on
the passivation layer 180. The red color filter layer 230R,
green color filter layer 230G and blue color filter layer 230B
are respectively positioned corresponding to a red sub-pixel
area (R), a green sub-pixel area (G), a blue sub-pixel area (B).
Here, the sub-pixel areas R, G and B respectively including
the color filter layers 230R, 230G and 230B of red, green and
blue form one pixel, thereby displaying a color.

[0094] In the illustrated exemplary embodiment, a dummy
color filter layer 232 is disposed at a portion corresponding to
awhite sub-pixel area (W). The dummy color filter layer 232
includes a dummy red color filter layer 230R', a dummy green
color filter layer 230G and a dummy blue color filter layer
230B'". A planarizing layer 183 is disposed to cover the color
filter layers 230R, 230G and 230B of red, green and blue and
the dummy color filter layer 232. In the illustrated exemplary
embodiment, the planarizing layer 183 includes a photosen-



US 2014/0184972 Al

sitive organic material. In the illustrated exemplary embodi-
ment, the planarizing layer 183 is positioned in the lower
panel 100 which includes the TFT therein such that it is
advantageous for the planarizing layer 183 to have photosen-
sitivity in a manufacturing process where the contact hole 185
is subsequently defined n the planarizing layer 183.

[0095] Inthe illustrated exemplary embodiment, the cross-
sectional thickness of the dummy color filter layer 232 is
smaller than the cross-sectional thickness of the color filter
layers 230R, 230G and 230B. Accordingly, as shown in FIG.
9, the dummy color filter layer 232 forms a step with the
neighboring red color filter layer 230R and blue color filter
layer 230B. The dummy color filter layer 232 and the color
filter layers 230R, 230G and 230B form the step such that the
cross-sectional thickness of the planarizing layer 183 is
greater at the portion corresponding to the dummy color filter
layer 232 than at a remaining portion of the planarizing layer
183.

[0096] Without the dummy color filter layer 232, a space is
defined between the insulation substrate 210 and an upper
surface of the color filter layers 230R, 230G and 230B, in the
white sub-pixel area (W). Where the dummy filter layer 232 is
disposed on the insulation substrate 210 in the white sub-pixel
area (W), the space is reduced. Accordingly, the reduced
space in the white sub-pixel area (W) that is filled with the
planarizing layer 183 reduces the step of the planarizing layer
183 along with the other sub-pixel area, thereby maintaining
the same cell gap for each pixel region. Also, white color (W)
may be realized in the white sub-pixel area (W) without the
additional white (W) color filter layer such that the process
and the manufacturing cost of a display device including the
lower panel 100 may be reduced.

[0097] Inthe illustrated exemplary embodiment, the cross-
sectional thickness of the dummy color filter layer 232 is ina
range from about 0.2 um to about 2 pm.

[0098] Like the previous illustrated exemplary embodi-
ments, when the color filter layers 230R, 230G and 230B are
disposed in the lower panel 100 including the various layers
such as the TFT, the flatness may be increased by using the
dummy color filter layer 232.

[0099] A pixel electrode 191 is positioned on the planariz-
ing layer 183. The pixel electrode 191 and the drain electrode
175 are connected through the contact hole 185 defined in the
planarizing layer 183 and the passivation layer 180.

[0100] Next, the upper panel 200 will be described.
[0101] A light blocking member 220 is disposed on an
upper insulation substrate 210 including transparent glass or
plastic. The light blocking member 220 may correspond to
the boundary region where adjacent color filter layers of the
lower panel 100 meet each other. The light blocking member
220 prevents light leakage generated between the pixel elec-
trodes 191. Opening regions are defined in the light blocking
member 220 and face the pixel electrodes 191.

[0102] In the illustrated exemplary embodiment, the light
blocking member 220 is disposed in the upper panel 200,
however, the light blocking member 200 may be disposed in
the lower panel 100.

[0103] Anovercoat layer 250 is disposed on the light block-
ing member 220. The overcoat layer 250 may include the
insulating material, and may provide a flat surface. In an
alternative exemplary embodiment, the overcoat layer 250
may be omitted.

[0104] A common electrode 270 is disposed on the over-
coat layer 250. The common electrode 270 includes the trans-
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parent conductor such as indium tin oxide (“ITO”) and
indium zinc oxide (“IZ0”), and receives a common voltage
(Vcom).

[0105] Liquid crystal molecules 310 between the lower and
upper display panels 100 and 200 have negative dielectric
anisotropy, and may be oriented such that the major axes
thereof are substantially perpendicular to the surfaces of the
two display panels 100 and 200 when no electric field is
applied.

[0106] The pixel electrode 191 and the common electrode
270 form a liquid crystal capacitor along with the liquid
crystal layer 3 therebetween to maintain applied voltages
after the TFT is turned off.

[0107] The pixel electrode 191 may form a storage capaci-
tor along with a storage electrode line (not shown) to enhance
the voltage storing capacity of the liquid crystal capacitor.
[0108] Further, the described contents in FIG. 3 and FIG. 4
may be applied to the liquid crystal display according to the
illustrated exemplary embodiment of FIG. 9.

[0109] FIG. 10 is a cross-sectional view of another exem-
plary embodiment of the liquid crystal display of FIG. 1 taken
along line I1-11, including a lower panel, an upper panel and a
liquid crystal layer according to the invention.

[0110] The exemplary embodiment of FIG. 10 is substan-
tially the same as the exemplary embodiment of FIG. 9.
Accordingly, the differences will be described.

[0111] Referring to FIG. 1 and FIG. 10, in the lower panel
100, the color filter layers 230R, 230G and 230B and the
dummy color filter layer 232 are disposed. The dummy color
filter layer 232 disposed at the portion corresponding to the
white sub-pixel area (W) has substantially the same cross-
sectional thickness as the color filter layers 230R, 230G and
230B of red, green and blue.

[0112] In the illustrated exemplary embodiment, the open
portion OPN is defined between the dummy red color filter
layer 230R’, the dummy green color filter layer 230G" and the
dummy blue color filter layer 230B' included in the dummy
color filter layer 232, and the neighboring color filter layer.
The open portion OPN may be filled by the planarizing layer
183 covering the color filter layers 230R, 230G and 230B of
red, green and blue and the dummy color filter layer 232. The
interval between the dummy red color filter layer 230R", the
dummy green color filter layer 230G' and the dummy blue
color filter layer 230B"' is substantially the same. Accordingly,
in the illustrated exemplary embodiment, the dummy red
color filter layer 230R', the dummy green color filter layer
230G" and the dummy blue color filter layer 230B' are uni-
formly distributed in the white sub-pixel area (W) thereby
minimizing the decrease in light transmittance by the white
sub-pixel area (W).

[0113] In the illustrated exemplary embodiment, the inter-
val between the dummy red color filter layer 230R', the
dummy green color filter layer 230G' and the dummy blue
color filter layer 230B' may be less than about 10 pm.
[0114] The contents described in FIG. 9 may be applied to
the illustrated exemplary embodiment of FIG. 10.

[0115] Also, the contents described in FIG. 6 to FIG. 8 may
be applied to the liquid crystal display according to the illus-
trated exemplary embodiment.

[0116] Hereinafter, an exemplary embodiment of a method
of manufacturing a display panel including a color filter layer
according to the invention will be described.

[0117] Again referring to FIG. 2, a color filter material of
red is coated on an insulation substrate 210 and is patterned
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suich as by a photo-process using a mask to form the red color
filter layer 230R and the dummy red color filter layer 230R" in
the red sub-pixel area (R) and a portion of the white sub-pixel
area (W), respectively. When forming the dummy red color
filter layer 230R" in the white sub-pixel area (W), a half-tone
mask or a slit mask may be used.

[0118] A color filter material of green is coated on the
insulation substrate 210 including the red color filter layer
230R and the dummy red color filter layer 230R' and is
patterned by the photo-process using a mask to form the green
color filter layer 230G and the dummy green color filter layer
230G" in the green sub-pixel area (G) and a portion of the
white sub-pixel area (W), respectively. The green color filter
layer 230G and the dummy green color filter layer 230G" are
respectively formed to be relatively close to and/or contacting
the red color filter layer 230R and the dummy red color filter
layer 230R'. The green color filter layer 230G and the red
color filter layer 230R may overlap each other, but the inven-
tion is not limited thereto.

[0119] Through the same method, the blue color filter layer
230B and the dummy blue color filter layer 230B' are formed
to be relatively close to and/or contacting the green color filter
layer 230G and the dummy green color filter layer 230G'.
[0120] Next, another exemplary embodiment of a method
of manufacturing a display panel including a color filter layer
according to the invention will be described.

[0121] Again referring to FIG. 5, a color filter material of
red is coated on an insulation substrate 210 and is patterned
such as by a photo-process using a mask to form the red color
filter layer 230R and the dummy red color filter layer 230R’ in
the red sub-pixel area (R) and a portion of the white sub-pixel
area (W), respectively. The red color filter layer 230R and the
dummy red color filter layer 230R' are separated by the open
portion OPN.

[0122] A color filter material of green is coated on the
insulation substrate 210 including the red color filter layer
230R and the dummy red color filter layer 230R" and is
patterned by the photo-process using a mask to form the green
color filter layer 230G and the dummy green color filter layer
230G' in the green sub-pixel area (G) and a portion of the
white sub-pixel area (W), respectively. The green color filter
layer 230G may be formed to overlap the red color filter layer
230R, and the dummy green color filter layer 230G' may be
formed to be separated from the dummy red color filter layer
230R' by the open portion OPN.

[0123] By the same method, the blue color filter layer 230B
is formed to overlap the green color filter layer 230G and the
dummy blue color filter layer 230B' and formed to be sepa-
rated from the dummy green color filter layer 230G by the
open portion OPN.

[0124] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A display panel comprising;

asubstrate comprising red, green, blue and white sub-pixel
areas;

red, green and blue color filter layers respectively in the
red, green and blue sub-pixel areas; and
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a dummy color filter layer disposed in the white sub-pixel
area,

wherein

the dummy color filter layeris adjacent to at least one of the
red color filter layer, the green color filter layer and the
blue color filter layer, and

the dummy color filter layer forms a step with the adjacent
color filter layer.

2. The display panel of claim 1, wherein

the dummy color filter layer comprises a dummy red color
filter layer, a dummy green color filter layer and a
dummy blue color filter layer, and

planar areas of the dummy red color filter layer, the dummy
green color filter layer and the dummy blue color filter
layer are the same in the white sub-pixel area.

3. The display panel of claim 2, further comprising

an overcoat layer covering the red color filter layer, the
green color filter layer, the blue color filter layer and the
dummy color filter layer.

4. The display panel of claim 3, wherein

adjacent color filter layers among the red color filter layer,
the green color filter layer and the blue color filter layer
overlap each other.

5. The display panel of claim 1, wherein

a cross-sectional thickness of the dummy color filter layer
is from about 0.2 micrometer to about 2 micrometers.

6. The display panel of claim 1, further comprising

an overcoat layer covering the red color filter layer, the
green color filter layer, the blue color filter layer and the
dummy color filter layer,

wherein the overcoat layer comprises an inorganic insulat-
ing layer.

7. A display panel comprising:

a substrate comprising red, green, blue and white sub-pixel
areas;

red, green and blue color filter layers respectively in the
red, green and blue sub-pixel areas; and

a dummy color filter layer in the white sub-pixel area, and
comprising a dummy red color filter layer, a dummy
green color filter layer and a dummy blue color filter
layer,

wherein an open portion is respectively defined between
the dummy red color filter layer, the dummy green color
filter layer and the dummy blue color filter layer in the
white sub-pixel area.

8. The display panel of claim 7, wherein

the dummy red color filter layer, the dummy green color
filter layer and the dummy blue color filter layer are
uniformly distributed in the white sub-pixel area.

9. The display panel of claim 8, wherein

a cross-sectional thickness of the dummy color filter layer
is the same as a cross-sectional thickness of each of the
red color filter layer, the green color filter layer and the
blue color filter layer.

10. The display panel of claim 9, further comprising

an overcoat layer covering the red color filter layer, the
green color filter layer, the blue color filter layer and the
dummy color filter layer.

11. The display panel of claim 10, wherein

adjacent color filter layers among the red color filter layer,
the green color filter layer and the blue color filter layer
overlap each other.
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12. The display panel of claim 7, wherein
an interval between the dummy red color filter layer, the
dummy green color filter layer and the dummy blue
color filter layer in the white sub-pixel area is less than
10 micrometers.
13. A liquid crystal display comprising:
a lower substrate comprising red, green, blue and white
sub-pixel areas:
a thin film transistor on the lower substrate;
red, green and blue color filter layers covering the thin film
transistor and respectively corresponding to the red,
green and blue sub-pixel areas, and
adummy color filter layer in a same layer as the red, green
and blue color filter layers and corresponding to the
white sub-pixel area,
wherein
the dummy color filter layeris adjacent to at least one of the
red color filter layer, the green color filter layer and the
blue color filter layer, and
the dummy color filter layer forms a step with the adjacent
color filter layer.
14. The liquid crystal display of claim 13, wherein
the dummy color filter layer comprises a dummy red color
filter layer, a dummy green color filter layer and a
dummy blue color filter layer, and
planar areas of the dummy red color filter layer, the dummy
green color filter layer and the dummy blue color filter
layer are the same in the white sub-pixel area.
15. The liquid crystal display of claim 14, further compris-
ing
a planarizing layer covering the red color filter layer, the
green color filter layer, the blue color filter layer and the
dummy color filter layer.
16. The liquid crystal display of claim 15, wherein
the planarizing layer comprises a photosensitive organic
material.
17. The liquid crystal display of claim 16, wherein
a cross-sectional thickness of the planarizing layer corre-
sponding to the dummy color filter layer is greater than
a cross-sectional thickness of the planarizing layer cor-
responding to the red color filter layer, the green color
filter layer and the blue color filter layer.
18. The liquid crystal display of claim 15, further compris-
ing
a pixel electrode on the planarizing layer.
19. The liquid crystal display of claim 18, further compris-
ing:
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an upper substrate facing the lower substrate;
a light blocking member on the upper substrate;
an overcoat layer on the light blocking member; and
a common electrode on the overcoat layer.
20. A liquid crystal display comprising:
a lower substrate comprising red, green, blue and white
sub-pixel areas;
a thin film transistor on the lower substrate;
red, green and blue color filter layers covering the thin film
transistor and corresponding to the red, green and blue
sub-pixel areas;
and a dummy color filter layer in a same layer as the red,
green and blue color filter layers and corresponding to
the white sub-pixel area,
wherein an open portion is respectively defined between
the dummy red color filter layer, the dummy green color
filter layer and the dummy blue color filter layer in the
white sub-pixel area.
21. The liquid crystal display of claim 20, wherein
the dummy red color filter layer, the dummy green color
filter layer and the dummy blue color filter layer are
uniformly distributed in the white sub-pixel area.
22. The liquid crystal display of claim 21, wherein
a cross-sectional thickness of the dummy color filter layer
is the same as a cross-sectional thickness of each of the
red color filter layer, the green color filter layer and the
blue color filter layer
23. The liquid crystal display of claim 22, further compris-
ing
a planarizing layer covering the red color filter layer, the
green color filter layer, the blue color filter layer and the
dummy color filter layer.
24. The liquid crystal display of claim 23, wherein
the planarizing layer comprises a photosensitive organic
material.
25. The liquid crystal display of claim 23, further compris-
ing
a pixel electrode on the planarizing layer.
26. The liquid crystal display of claim 25, further compris-
ing:
an upper substrate facing the lower substrate;
a light blocking member on the upper substrate;
an overcoat layer on the light blocking member; and
a common electrode on the overcoat layer.
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