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LIQUID CRYSTAL DISPLAY PANEL AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional application of U.S.
patent application Ser. No. 14/568,525 filed on Dec. 12,
2014, which claims priority to Korean Patent Application
No. 10-2014-0097531, filed on Jul. 30, 2014 in the Korean
Intellectual Property Office (KIPO), and all the benefits
accruing therefrom under 35 U.S.C. §119, the contents of the
prior applications being herein incorporated by reference.

BACKGROUND
[0002] (a) Technical Field
[0003] The present application relates to a liquid crystal

display panel and a manufacturing method thereof, and more
particularly, to a liquid crystal display panel including white
pixels and a manufacturing method thereof.

[0004] (b) Description of the Related Art

[0005] A liquid crystal display is a typical light-receiving
type display device as one of display devices which are
widely used presently. The liquid crystal display includes a
liquid crystal display panel including a plurality of pixels
and a backlight unit supplying light to the liquid crystal
display panel. The liquid crystal display panel includes a
liquid crystal layer and a field generating electrode gener-
ating an electric field in the liquid crystal layer.

[0006] The field generating electrode includes a pixel
electrode and an opposed electrode. The pixel electrode is
connected to a switching element such as a thin film tran-
sistor (TFT) to receive a data voltage corresponding to an
input image signal. The opposed electrode may receive a
common voltage and may be formed over the entire surface
of the display panel. The intensity of the electric field
generated in the liquid crystal layer is controlled by applying
the voltages to the pixel electrode and the opposed electrode
to rearrange liquid crystal molecules, and as a result, a
desired image may be displayed by controlling an amount of
transmitted light.

[0007] The liquid crystal display includes two substrates
facing each other with the liquid crystal layer therebetween,
and in this case, the field generating electrodes may be
provided on two substrates facing each other, respectively,
and the two field generating electrodes may be positioned on
one substrate.

[0008] For example, the pixel electrode receiving the data
voltage in the field generating electrodes and a plurality of
thin film transistors are arranged on one of two substrates
facing each other, and a plurality of color filters representing
basic colors such as red, green, and blue and a light blocking
member which may prevent light leakage between the pixels
may be formed on the other substrate. Unlike this, at least
one of the light blocking member and the color filter may be
formed on the same substrate as the pixel electrode and the
thin film transistor.

[0009] The liquid crystal display includes red pixels, green
pixels, and blue pixels which may display images of red,
green, and blue which are the primary colors, respectively.
The red pixel, the green pixel, and the blue pixel form one
dotand may implement various color displays by controlling
luminance of each pixel. However, since the red pixel, the
green pixel, and the blue pixel include color filters, an
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amount of light emitted from the backlight is decreased by
passing through the color filters, and as a result, the lumi-
nance of the image deteriorates. In order to solve the
problem, the liquid crystal display further includes white
pixels representing white because color filters are not
included, in addition to the pixels representing the basic
colors. The white pixel does not include the color filter, and
as a result, the luminance of the image may be increased.
[0010] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background and therefore it may contain information
that does not form the prior art that is already known in this
country to a person of ordinary skill in the art.

SUMMARY

[0011] In the case where a liquid crystal display includes
white pixels, generally, a material such as a resin for a white
filter is deposited on the entire surface of a substrate and then
needs to be patterned by a method such as a photolithogra-
phy process. Accordingly, in the case of adding the white
pixels, luminance may be increased, but the photolithogra-
phy process is added, and as a result, a processing time,
processing cost, and the like are increased, and a manufac-
turing process is complicated.

[0012] Embodiments have been made in an effort to
reduce a manufacturing time, manufacturing cost, and the
like by simplifying a manufacturing process of a liquid
crystal display including white pixels.

[0013] An exemplary embodiment provides a liquid crys-
tal display panel including: a first substrate and a second
substrate facing each other; a liquid crystal layer positioned
between the first substrate and the second substrate; a
plurality of color filters positioned on the first substrate and
representing different colors from each other, at least two of
the plurality of color filters overlap with each other on the
first substrate to form an overlapping portion, and the
overlapping portion forms a first spacer; a transparent filter
positioned on the first substrate and positioned in a trans-
mitting area of a white pixel; and a second spacer including
the same material as the transparent filter.

[0014] Another exemplary embodiment provides a liquid
crystal display panel including: a first substrate and a second
substrate facing each other; a liquid crystal layer positioned
between the first substrate and the second substrate; a
plurality of color filters positioned on the first substrate and
representing different colors from each other; and a passi-
vation layer positioned on the first substrate and the color
filters and including an organic material, in which at least
two of the plurality of color filters overlap with each other
on the first substrate to form an overlapping portion, the
overlapping portion forms a spacer, a thickness of the
passivation layer positioned in a transmitting area of a white
pixel is larger than or substantially the same as a thickness
of a color filter of the color filters positioned in a transmit-
ting area of a color pixel, and the thickness of the passivation
layer positioned in the transmitting area of the white pixel is
larger than a thickness of the passivation layer positioned in
the transmitting area of the color pixel.

[0015] Yet another exemplary embodiment provides a
liquid crystal display panel including: a first substrate and a
second substrate facing each other; a liquid crystal layer
positioned between the first substrate and the second sub-
strate; and a plurality of color filters positioned on the first
substrate and representing different colors from each other,
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in which the plurality of color filters includes at least two
color filters in white positioned in a transmitting area of a
white pixel and representing different colors from each
other, and two or more of the at least two color filters in
white overlap with each other in the transmitting area of the
white pixel to form an overlapping portion in white.
[0016] Still another exemplary embodiment provides a
manufacturing method of a liquid crystal display panel
including: forming a plurality of color filters representing
different colors on a first substrate; and forming a transparent
filter and a transparent spacing member on the first substrate
through a same process, in which at least two of the plurality
of color filters overlap with each other on the first substrate
to form an overlapping portion which protrudes above the
first substrate.

[0017] Stll another exemplary embodiment provides a
manufacturing method of a liquid crystal display panel
including: forming a plurality of color filters representing
different colors from each other on a first substrate; and
forming a passivation layer including an organic matetial on
the first substrate, in which at least two of the plurality of
color filters overlap with each other on the first substrate to
form an overlapping portion which protrudes above the first
substrate, a thickness of the passivation layer positioned in
a transmitting area of a white pixel is larger than or sub-
stantially the same as a thickness of a color filter of the color
filters positioned in a transmitting area of a color pixel, and
the thickness of the passivation layer positioned in the
transmitting area of the white pixel is larger than a thickness
of the passivation layer positioned in the transmitting area of
the color pixel.

[0018] Still another exemplary embodiment provides a
manufacturing method of a liquid crystal display panel
including: forming a plurality of color filters representing
different colors from each other on a first substrate, in which
the plurality of color filters includes at least two color filters
in white which are positioned in a transmitting area of a
white pixel and representing different colors from each
other, and two or more of the at least two color filters in
white overlap with each other in the transmitting area of the
white pixel to form an overlapping portion in white.
[0019] According to the exemplary embodiments, a manu-
facturing process of the liquid crystal display panel includ-
ing white pixels is simplified to reduce a manufacturing
time, manufacturing costs, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1A is a schematic cross-sectional view of a
liquid crystal display panel according to an exemplary
embodiment.

[0021] FIG. 1B is a layout view of the liquid crystal
display panel according to the exemplary embodiment.
[0022] FIGS. 2, 3, 4, 5, 6, 7 are cross-sectional views
illustrating the liquid crystal display panel illustrated in FIG.
1B taken along line II-I1, respectively.

[0023] FIG. 8Ais a layout view of a liquid crystal display
panel according to another exemplary embodiment.

[0024] FIGS. 8B and 9 are cross-sectional views illustrat-
ing the liquid crystal display panel illustrated in FIG. 8A
taken along line VIII-VIII, respectively.

[0025] FIG. 10A s a layout view of a liquid crystal display
panel according to yet another exemplary embodiment.
[0026] FIGS. 10B and 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33 are
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cross-sectional views illustrating the liquid crystal display
panel illustrated in FIG. 10A taken along line X-X, respec-
tively.

[0027] FIG. 34A is alayout view of a liquid crystal display
panel according to still another exemplary embodiment.
[0028] FIGS. 34B and 35, 36, 37 are cross-sectional views
illustrating the liquid crystal display panel illustrated in FIG.
34A taken along line XXXIV-XXXIV, respectively.

[0029] FIG. 38 is a layout view of three adjacent pixels of
a liquid crystal display panel according to still another
exemplary embodiment.

[0030] FIGS. 39, 40, 41, 42, 43, 44 are cross-sectional
views illustrating the liquid crystal display panel illustrated
in FIG. 38 taken along line XXXIX-XXXIX, respectively.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0031] The inventive concept will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments are shown. 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 inventive concept.

[0032] In the drawings, the thickness of layers, films,
panels, regions, etc., are exaggerated for clarity. Like refer-
ence numerals designate like elements throughout the speci-
fication. It will be understood 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. In contrast, when
an element is referred to as being “directly on” another
element, there are no intervening elements present.

[0033] Accordingly, the drawings and description are to be
regarded as illustrative in nature and not restrictive. Like
reference numerals designate like elements throughout the
specification.

[0034] Throughout this specification and the claims that
follow, when it is described that an element is “coupled” to
another element, the element may be “directly coupled” to
the other element or “electrically coupled” to the other
element through a third element. In addition, unless explic-
itly described to the contrary, the word “comprise” and
variations such as “comprises” or “comprising”, will be
understood to imply the inclusion of stated elements but not
the exclusion of any other elements.

[0035] First, a liquid crystal display including a liquid
crystal display panel according to an exemplary embodiment
will be described with reference to FIG. 1A.

[0036] Referring to FIG. 1A, a liquid crystal display 1
according to an exemplary embodiment includes a liquid
crystal display panel 300 and a backlight unit 900 supplying
light to the liquid crystal display panel 300. The light
supplied by the backlight unit 900 may be white light, and
also be light of a basic color having a predetermined
wavelength.

[0037] The liquid crystal display panel 300 includes a thin
film transistor panel 100 and an opposed panel 200 facing
each other, and a liquid crystal layer 3 positioned between
the two panels 100 and 200. Although not illustrated, when
viewed on a plane, the liquid crystal display panel 300
according the exemplary embodiment includes a display
area displaying an image, and the display area includes a
plurality of pixels. Herein, viewing the liquid crystal display
panel 300 on the plane means that the liquid crystal display
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panel 300 is viewed from an observing direction in a vertical
direction to an upper surface or a lower surface of the liquid
crystal display panel 300.

[0038] The thin film transistor panel 100 includes a plu-
rality of thin film transistors and a plurality of signal lines
connected thereto. The signal lines may include a gate line
transferring a gate signal to the thin film transistor and a data
line transferring a data signal to the thin film transistor. The
thin film transistor, as a switching element, may be con-
trolled according to the gate signal to transfer a data voltage
of the data line.

[0039] A plurality of color filters may be positioned on the
opposed panel 200, but is not limited thereto. The color
filters may transmit light of a color having a predetermined
wavelength, not white, and may include a plurality of basic
color filters for implementing a color display. An example of
the basic color may include the three primary colors of red,
green, and blue. The color filter may be positioned on the
thin film transistor panel 100.

[0040] The liquid crystal layer 3 includes liquid crystal
molecules (not illustrated). The liquid crystal layer 3 may
have positive dielectric anisotropy or negative dielectric
anisotropy. When an electric field is not applied to the liquid
crystal layer 3, the liquid crystal molecules may be aligned
so that long axes are almost horizontal or vertical to the
surface of the thin film transistor panel 100 or the opposed
panel 200. To this end, an alignment layer may be formed on
an inner surface of the thin film transistor panel 100 or the
opposed panel 200. The alignment layer may be formed by
a method of physical treatment such as rubbing, optical
treatment such as light irradiation, or a chemical treatment
after coating an aligning agent on the inner surface of the
panel. Further, the alignment layer or the liquid crystal layer
3 may include an alignment assisting means such as a
polymer for aligning the liquid crystal molecules or giving
a pretilt. The alignment assisting means may be formed by
an optical or chemical method.

[0041] The thin film transistor panel 100 according to the
exemplary embodiment includes a pixel electrode (not illus-
trated) receiving a data voltage through the thin film tran-
sistor. The opposed panel 200 or the thin film transistor panel
100 includes an opposed electrode (not illustrated). Both the
pixel electrode and the opposed electrode are field generat-
ing electrodes which may generate the electric field in the
liquid crystal layer 3. When the voltages are applied to the
pixel electrode and the opposed electrode, the electric field
is generated in the liquid crystal layer 3, and the liquid
crystal molecules are rearranged. The rearrangement degree
of the liquid crystal molecules may be controlled by con-
trolling the intensity of the electric field generated in the
liquid crystal layer 3, and as a result, a change degree of
polarization of light passing through the liquid crystal layer
3 may be controlled. Then, the light passing through the
liquid crystal layer 3 may control transmittance through a
polarizer and the like to display an image.

[0042] Next, a detailed structure of the opposed panel 200
included in the liquid crystal display panel according to the
exemplary embodiment will be described with reference to
FIGS. 1B and 2 to 9 in addition to FIG. 1A.

[0043] FIG. 1B is a layout view of the liquid crystal
display panel according to the exemplary embodiment,
FIGS. 2 to 7 are cross-sectional views illustrating the liquid
crystal display panel illustrated in FIG. 1B taken along line
1I-11, respectively, FIG. 8A is a layout view of a liquid crystal
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display panel according to another exemplary embodiment,
and FIGS. 8B and 9 are cross-sectional views illustrating the
liquid crystal display panel illustrated in FIG. 8A taken
along line VIII-VIII, respectively.

[0044] Referring to FIGS. 1B and 2, the liquid crystal
display panel according to the exemplary embodiment
includes a plurality of pixels, and the plurality of pixels
includes a plurality of color pixels PX_1, PX_2, and PX_3,
and white pixels PX_W. The plurality of pixels may be
arranged substantially in a matrix form, but is not limited
thereto.

[0045] The color pixels PX_1, PX_2, and PX_3 represent-
ing different colors and the white pixel PX_W adjacent
thereto form one dot together to display an image having
various colors including gray, white, and black. Particularly,
the white pixel PX_W is transparent without representing
the colors to increase the luminance of the image repre-
sented by a dot to which the white pixel belongs.

[0046] Here, the pixel may mean a unit area in which an
image corresponding to one input image signal is displayed,
and include a transmitting area (referred to as an aperture
area) in which light is actually transmitted or emitted and a
light blocking area in which the light is blocked. In the light
blocking area, an electric device such as a thin film transistor
of the corresponding pixel or a light blocking member 220
may be positioned.

[0047] In the exemplary embodiment, only three kinds of
color pixels PX_1, PX_2, and PX_3 are illustrated, but the
number of color pixels PX_1, PX_2, and PX_3 representing
different colors is not limited thereto. Further, it is illustrated
that one dot includes only one white pixel PX_W, but the
number of white pixels PX_W included in one dot is not
limited thereto.

[0048] The opposed panel 200 according to the exemplary
embodiment includes color filters 230, a white filter 330, and
the light blocking member 220 which are positioned on a
substrate 210, when viewed in a cross-sectional structure.
[0049] The substrate 210 may be made of an insulating
material such as glass, plastic, or the like.

[0050] The light blocking member 220 may be positioned
on the substrate 210. The light blocking member 220 posi-
tioned in the display area is called a black matrix, and has
a plurality of openings defining transmitting areas of the
pixels PX_1, PX_2, PX_3, and PX_W. The light blocking
member 220 is positioned between the adjacent pixels
PX_1,PX_2,PX_3,and PX_W to prevent light leakage. The
light blocking member 220 may include a pigment for
blocking light such as black carbon, and include a photo-
sensitive organic material.

[0051] The plurality of color filters 230 is positioned on
the substrate 210 and the light blocking member 220. The
color filter 230 includes a pigment representing a color, and
may include a binder, a photoinitiator, and an organic
material such as a monomer. The color filters 230 may
include a red filter, a green filter, and a blue filter which may
represent three primary colors such as red, green, and blue,
respectively. However, the colors represented by the color
filters 230 are not limited thereto, and may represent other
basic colors, for example, three primary colors such as
magenta, cyan, and yellow.

[0052] The color filter 230 representing the corresponding
color is positioned on one of the color pixels PX_1, PX_2,
and PX_3. On a partial area of the substrate 210, the light
blocking member 220, and at least two of the plurality of
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color filters 230 are stacked to overlap with each other to
form an overlapping portion OP. The overlapping portion
OP may be positioned at a place which overlaps with the
light blocking member 220, the thin film transistor of the
thin film transistor panel 100, and the signal lines such as the
gate line and the data line, but is not limited thereto. FIG. 2
illustrates an example in which two color filters 230 having
different colors are stacked to overlap with each other on the
light blocking member 220. Unlike those illustrated in FIG.
2, the light blocking member 220 may not be positioned
below the color filters 230 overlapping with each other.
[0053] For convenience, the color filter 230 positioned at
the bottom among the color filters 230 forming the overlap-
ping portion OP is called a first color filter 230_1, and a color
filter at an n-th (n is a natural number of 2 or more) position
thereon is called an n-th color filter 230 _z.

[0054] The color filters 230 overlapping with each other to
form the overlapping portion OP may be connected with or
spaced apart from the color filters 230 of the adjacent color
filters PX_1, PX_2, and PX_3 as illustrated in FIG. 2. At the
overlapping portion OP, a thickness B1 of the first color filter
230_1 positioned on the light blocking member 220 may be
smaller than a thickness B0 of the color filter 230 positioned
in the transmitting areas of the color pixels PX_1, PX_2, and
PX_3. For example, the thickness B1 may be about 30% to
about 70% of the thickness B0. The thickness B0 of the color
filter 230 positioned in the transmitting areas of the color
pixels PX_1, PX_2, and PX_3 may be about 1.5 um to about
2.5 pm, but is not limited thereto.

[0055] At the overlapping portion OP, a thickness B2 of a
second color filter 230_2 positioned on the first color filter
230_1 may be smaller than the thickness B0 of the color
filter 230 positioned in the transmitting areas of the color
pixels PX_1, PX_2, and PX_3 and the thickness B1 of the
first color filter 230_1. For example, the thickness B2 may
be smaller than the thickness B1 and may be about 20% to
about 50% of the thickness B0. Furthermore, a thickness of
the n-th color filter 230_n (e.g., the thickness B2 of the
second color filter 230_2) may be smaller than a thickness
of an n-1-th color filter 230_r-1 therebelow (e.g., the
thickness B1 of the first color filter 230_1), and for example,
may be about 30% to about 70% of the thickness of the
n-1-th color filter 230 _n-1.

[0056] The thickness of the color filters 230 forming the
overlapping portion OP may be controlled according to an
area of the overlapping region.

[0057] At the overlapping portion OP, an overlapping
region of the n-th color filter 230_p may be smaller than or
the same as an overlapping region of the n-1-th color filter
230_r-1 therebelow. Further, the overlapping region of the
n-th color filter 230_» with the n-1-th color filter 230_n-1
may be positioned in the overlapping region of the n-1-th
color filter 230_rn-1 and a layer therebelow.

[0058] An overlapping width of the color filter 230 posi-
tioned at the top among the color filters 230 forming the
overlapping portion OP may be, for example, 20 um to about
50 pum. Here, the overlapping width means a width of a
portion overlapping with the layer therebelow. In the exem-
plary embodiment illustrated in FIG. 2, an overlapping
width A2 of the second color filter 230_2 overlapping with
the first color filter 230_1 may be about 20 pm to about 50
um, and an overlapping width Al of the first color filter
230_1 overlapping with the light blocking member 220 may
be larger than or the same as the overlapping width A2.
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[0059] When the overlapping portion is formed by a
design condition as described above, the overlapping portion
may be stably formed.

[0060] An overcoat layer 250 is entirely formed on the
color filter 230 and the substrate 210. The overcoat layer 250
includes a transparent organic material, and flatness on the
substrate 210 may be controlled by properly controlling the
viscosity. A height of the upper surface of the overcoat layer
250 in the transmitting area of the white pixel PX_W may
be smaller than a height of the upper surface of the overcoat
layer 250 in the transmitting areas of the color pixels PX_1,
PX 2, and PX_3, and a difference in height may vary
according to the viscosity of the overcoat layer 250.
[0061] A transparent filter 330 and a transparent spacing
member 350 are positioned on the overcoat layer 250.
[0062] The transparent filter 330 is also referred to as a
white filter. The transparent filter 330 uses a term of a filter
for convenience, but means a filter in which a wavelength of
light passing through the transparent filter 330 is not sub-
stantially changed and the color of the transmitted light may
be almost maintained. That is, when white light is incident
to the transparent filter 330, the white light is emitted as it
is, and when green light is incident to the transparent filter
330, the green light may be emitted as it is. However, the
wavelength of the transmitted light may be changed in a
predetermined range according to a characteristic of the
transparent filter 330. For example, in the case where the
green light passes through the transparent filter 330, even
though the green light is emitted, the green light in which a
color coordinate is changed in a predetermined range may be
emitted.

[0063] The transparent filter 330 includes a portion posi-
tioned in the transmitting area of the white pixel PX_W. The
transparent filter 330 is positioned at a portion where the
height of the upper surface of the overcoat layer 250 is small
so as to compensate for a difference in height of the overcoat
layer 250. Accordingly, the height of the upper surface of the
overcoat layer 250 in the color pixels PX_1, PX_2, and
PX_3 is substantially similar to the height of the upper
surface of the transparent filter 330 in the white pixel PX_W,
and as a result, the overcoat layer 250 may be entirely
flattened. As a result, a cell gap of the white pixel PX_W
may be similar to or substantially the same as cell gaps of the
color pixels PX_1, PX_2, and PX_3. Then, when the liquid
crystal display panel is viewed from the side, it is possible
to prevent a color coordinate from being distorted. Particu-
larly, in the exemplary embodiment, the overall flatness is
easily controlled by properly controlling at least one of the
viscosity of the overcoat layer 250 and the thickness of the
transparent filter 330.

[0064] As illustrated in FIG. 2, the transparent spacing
member 350 may be positioned on at least one of the
plurality of overlapping portions OP formed so that the light
blocking member 220 and at least two of the plurality of
color filters 230 are stacked to overlap with each other, and
may be positioned at a place except for the transmitting area
of the pixel of the place except for the overlapping portion
OP. Particularly, as illustrated in FIG. 2, in the case where
the transparent spacing member 350 is positioned at a place
overlapping with the overlapping portion OP, the overlap-
ping portion OP, the transparent spacing member 350, and
the overcoat layer 250 therebetween has an upper surface
higher than the periphery and protrudes to form a main
spacer CS_M. The main spacer CS_M may serve to main-
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tain the cell gap of the liquid crystal layer 3, that is, a space
between the opposed panel 200 and the thin film transistor
panel 100.

[0065] The upper surface of the overlapping portion OP
where the transparent spacing member 350 is not positioned
1s lower than the upper surface of the main spacer CS_M, but
higher than the periphery and protrudes to form a sub spacer
CS_S. The sub spacer CS_S may serve to maintain the cell
gap of the liquid crystal layer 3 even in the case where the
opposed panel 200 or the thin film transistor panel 100 is
bent inwards by external pressure.

[0066] A width A10 of the transparent spacing member
350 may be smaller than or the same as the overlapping
width A2 of the second color filter 230_2 positioned at the
top of the overlapping portion OP. Further, the overlapping
region of the transparent spacing member 350 with the
second color filter 230_2 may be positioned in the overlap-
ping region of the second color filter 230_2 and the first
color filter 230_1 therebelow.

[0067] The transparent spacing member 350 and the trans-
parent filter 330 may be formed with the same material in the
same process. The transparent spacing member 350 and the
transparent filter 330 may include a transparent organic
material, and for example, may include an acryl-based resin
and the like.

[0068] A thickness B10 of the transparent spacing member
350 may be the same as or different from a thickness B11 of
the transparent filter 330. In the exemplary embodiment,
since the transparent spacing member 350 is positioned at a
place higher than the transparent filter 330, an example in
which the thickness B10 of the transparent spacing member
350 is smaller than the thickness B11 of the transparent filter
330 is illustrated, but is not limited thereto, and the thickness
B11 of the transparent filter 330 may be smaller than the
thickness B10 of the transparent spacing member 350.
According to another exemplary embodiment, the thickness
B10 of the transparent spacing member 350 and the thick-
ness B11 of the transparent filter 330 may be formed so as
to be different from each other by using a photomask
including a halftone.

[0069] An opposed electrode 270 is positioned on the
overcoat layer 250 and the transparent filter 330. The
opposed electrode 270 may include a transparent conductive
material such as ITO and 170, and transfer a common
voltage. The opposed electrode 270 may be patterned, and
the opposed electrode 270 is not positioned on the transpar-
ent spacing member 350 and the overlapping portion OP.
[0070] When a manufacturing method of the opposed
panel 200 will be described, first, a material for the light
blocking member is deposited on the substrate 210, and the
light blocking member 220 having a plurality of openings is
formed by a photolithography process of exposing and
developing the material.

[0071] Next, a plurality of color filters 230 is formed on
the light blocking member 220. Particularly, as illustrated in
FIG. 2, an overlapping portion OP where the light blocking
member 220 and at least two of the plurality of color filters
230 overlap with each other is formed. In this case, the
patterning of the color filter 230 may use a photographic
process.

[0072] Next, an organic material is deposited on the entire
surface of the substrate 210 to form the overcoat layer 250.
[0073] Next, a transparent organic material is deposited
and patterned on the overcoat layer 250 to form the trans-
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parent spacing member 350 and the transparent filter 330
together. In this case, the patterning of the transparent
spacing member 350 and the transparent filter 330 may use
a photolithography process using one photomask.

[0074] Next, a transparent conductive material is depos-
ited and patterned on the overcoat layer 250 and the trans-
parent filter 330 to form the opposed electrode 270.
[0075] As such, according to the exemplary embodiment,
since the transparent spacing member 350 forming the main
spacer CS_M and the transparent filter 330 of the white pixel
PX_W are simultaneously formed by one photolithography
process, the process may be simplified without adding the
photomask and the photolithography process, and a process-
ing time and processing cost may be reduced. As described
above, the transparent filter 330 is formed so that the cell gap
of the white pixel PX_W is the same as the cell gaps of the
color pixels PX_1, PX 2, and PX_3 to prevent a change in
color coordinate at the side and increase display quality.
[0076] Furthermore, according to the exemplary embodi-
ment, since the light blocking member 220 and at least two
of the plurality of color filters 230 overlap with each other
to form a plurality of overlapping portions OP and the
transparent spacing member 350 is formed at a part of the
overlapping portions OP, both the main spacer CS_M and
the sub spacer CS_S having different heights may be easily
formed without an additional process, and the cell gap of the
liquid crystal display panel may be stably maintained even
by various external pressures.

[0077] Further, according to the exemplary embodiment,
the main spacer CS_M and the sub spacer CS_S may be
stably formed.

[0078] The opposed panel 200 manufactured as described
above is attached to the thin film transistor panel 100
separately manufactured, and a liquid crystal material is
injected between the two substrates 110 and 210 to complete
the liquid crystal display panel. The thin film transistor panel
100 includes the substrate 110 as described below.

[0079] Next, FIG. 3 illustrates an example in which the
opposed panel 200 according to the exemplary embodiment
is almost the same as that of the exemplary embodiment
illustrated in FIGS. 1B and 2, but three color filters 230
having different colors overlap with each other to form the
overlapping portion OP on the light blocking member 220.
That is, the overlapping portion OP may include the light
blocking member 220, the first color filter 230_1 thereon,
the second color filter 230_2 thereon, and the third color
filter 230 3 thereon.

[0080] At the overlapping portion OP, a thickness B1 of
the first color filter 230_1 positioned on the light blocking
member 220 may be smaller than a thickness B0 of the color
filter 230 positioned in the transmitting areas of the color
pixels PX_1, PX 2, and PX_3, and for example, the thick-
ness B1 may be about 30% to about 70% of the thickness
B0. At the overlapping portion OP, a thickness B2 of the
second color filter 230_2 may be smaller than the thickness
B1 of the first color filter 230_1, and for example, may be
about 20% to about 50% of the thickness B0. Further, a
thickness B3 of the third color filter 230_3 may be smaller
than the thickness B2 of the second color filter 230_2, and
for example, may be about 10% to about 40% of the
thickness B0.

[0081] An overlapping width A3 of the third color filter
230_3 positioned at the top of the color filters 230 forming
the overlapping portion OP may be, for example, about 20
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um to about 50 pum, the overlapping width A2 of the second
color filter 230_2 therebelow may be larger than the over-
lapping width A3, and the overlapping width A1 of the first
color filter 230_1 may be larger than the overlapping width
A2.

[0082] In the exemplary embodiment, the width A10 of
the transparent spacing member 350 positioned on the
overlapping portion OP is smaller than or the same as the
overlapping width A3 of the third color filter 230_3 posi-
tioned on the top of the overlapping portion OP to be stably
stacked.

[0083] Besides, various features and effects of the exem-
plary embodiment of FIGS. 1B and 2 may be equally applied
even to the exemplary embodiment, and the duplicated
description will be omitted.

[0084] Referring now to FIG. 4, the opposed panel 200
according to the exemplary embodiment is almost the same
as that of the exemplary embodiment illustrated in FIGS. 1B
and 2, but the transparent spacing member 350 may be
positioned at the overlapping portion OP and another place
except for the transmitting area of the pixel which is not
positioned on the overlapping portion OP, for example, a
place overlapping with the light blocking member 220 or the
thin film transistor.

[0085] In this case, heights of the upper surface of the
overlapping portion OP where the light blocking member
220 and at least two of the plurality of color filters 230
overlap with each other and the upper surface of the trans-
parent spacing member 350 may be different from each other
or substantially the same as each other. As illustrated in FIG.
4, when the upper surface of the overlapping portion OP is
higher than the upper surface of the transparent spacing
member 350, the overlapping portion OP forms the main
spacer CS_M together with the overcoat layer 250 thereon
and the like, and the transparent spacing member 350 may
form the sub spacer CS_S. Unlike this, when the upper
surface of the overlapping portion OP and the upper surface
of the transparent spacing member 350 are substantially the
same as each other, the overlapping portion OP and the
transparent spacing member 350 may serve as the same
spacer CS.

[0086] Besides, various features and effects of the exem-
plary embodiment of FIGS. 1B and 2 may be equally applied
even to the exemplary embodiment, and the duplicated
description will be omitted.

[0087] Next, FIG. 5 illustrates an example in which the
opposed panel according to the exemplary embodiment is
almost the same as that of the exemplary embodiment
illustrated in FIG. 4, but three color filters 230 having
different colors overlap with each other to form the over-
lapping portion OP on the light blocking member 220. That
is, the overlapping portion OP may include the light block-
ing member 220, the first color filter 230_1 thereon, the
second color filter 230_2 thereon, and the third color filter
230 _3 thereon.

[0088] Besides, various features and effects of the exem-
plary embodiment of FIG. 4 and the exemplary embodiment
of FIG. 3 may be equally applied even to the exemplary
embodiment, and the duplicated description will be omitted.
[0089] Next, FIG. 6 illustrates an example in which the
opposed panel according to the exemplary embodiment is
almost the same as that of the exemplary embodiment
illustrated in FIG. 4, but the upper surface of the overlapping
portion OP is lower than the upper surface of the transparent
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spacing member 350. In this case, the overlapping portion
OP forms the sub spacer CS_S together with the overcoat
layer 250 thereon and the like, and the transparent spacing
member 350 may form the main spacer CS_M. Unlike this,
when the upper surface of the overlapping portion OP and
the upper surface of the transparent spacing member 350 are
substantially the same as each other, the overlapping portion
OP and the transparent spacing member 350 may serve as
the same spacer CS.

[0090] Next, FIG. 7 illustrates an example in which the
opposed panel according to the exemplary embodiment is
almost the same as that of the exemplary embodiment
illustrated in FIG. 6, but three color filters 230 having
different colors overlap with each other to form the over-
lapping portion OP on the light blocking member 220. That
is, the overlapping portion OP may include the light block-
ing member 220, the first color filter 230_1 thereon, the
second color filter 230_2 thereon, and the third color filter
230_3 thereon.

[0091] Besides, various features and effects of the exem-
plary embodiment of FIG. 6 and the exemplary embodiment
of FIG. 3 may be equally applied even to the exemplary
embodiment, and the duplicated description will be omitted.
[0092] Next, referring to FIGS. 8A and 8B, the opposed
panel according to the exemplary embodiment is almost the
same as that of the exemplary embodiment illustrated in
FIGS. 1B and 2, but the transparent filter 330 and the
transparent spacing member 350 are not formed. That is, in
the white pixel PX_W, a separate transparent filter is not
formed and a separate spacer for maintaining the cell gap is
not formed. Accordingly, the photolithography process for
forming the transparent filter and the transparent spacing
member may be omitted, and as a result, the manufacturing
process is more simplified. Instead, the upper surface of the
overlapping portion OP formed when the light blocking
member 220 and at least two of the plurality of color filters
230 overlap with each other is formed to be higher than the
periphery, and as a result, the overlapping portion OP and the
overcoat layer 250 thereon serve as a spacer CS maintaining
the cell gap together.

[0093] The transmitting area of the white pixel PX_W
may be almost filled by the overcoat layer 250. Accordingly,
the thickness of the overcoat layer 250 positioned in the
transmitting area of the white pixel PX_W may be substan-
tially the same as or larger than the thickness of the color
filter 230 positioned in the transmitting area of the color
pixels PX_1, PX_2, and PX_3. Further, the thickness of the
overcoat layer 250 positioned in the transmitting area of the
white pixel PX_W may be larger than the overcoat layer 250
positioned on the color filters 230 of the color pixels PX_1,
PX_2, and PX_3. Accordingly, in the white pixel PX_W, the
height of the upper surface of the overcoat layer 250 may be
the same as or higher than the height of the upper surface of
the color filter 230 positioned in the transmitting area of the
color pixels PX_1, PX_2, and PX_3.

[0094] Since the upper surface of the overcoat layer 250 in
the white pixel PX_W sags below the upper surface of the
overcoat layer 250 in the color pixels PX_1, PX_2, and
PX_3, the overcoat layer 250 may include a high flattened
organic material having sufficient viscosity so as to prevent
the cell gap of the white pixel PX_W from being different
from the cell gap of the color pixels PX_1,PX_2,and PX_3.
[0095] Next, FIG. 9 illustrates an example in which the
opposed panel according to the exemplary embodiment is



US 2017/0205665 A1l

almost the same as that of the exemplary embodiment
illustrated in FIGS. 8A and 8B, but three color filters 230
having different colors overlap with each other to form the
overlapping portion OP on the light blocking member 220.
That is, the overlapping portion OP may include the light
blocking member 220, the first color filter 230_1 thereon,
the second color filter 230_2 thereon, and the third color
filter 230_3 thereon.

[0096] Besides, various features and effects of the exem-
plary embodiment of FIGS. 8A and 8B and the exemplary
embodiment of FIG. 3 may be equally applied even to the
exemplary embodiment, and the duplicated description will
be omitted.

[0097] Next, a detailed structure of the opposed panel 100
included in the liquid crystal display panel according to the
exemplary embodiment will be described with reference to
FIGS. 10A, 10B, and 11 to 37 in addition to FIG. 1A.
[0098] FIG.10A is alayout view of a liquid crystal display
panel according to yet another exemplary embodiment,
FIGS. 10B and 11 to 33 are cross-sectional views illustrating
the liquid crystal display panel illustrated in FIG. 10A taken
along line X-X, respectively, FIG. 34A is a layout view of
a liquid crystal display panel according to still another
exemplary embodiment, and FIGS. 34B and 35 to 37 are
cross-sectional views illustrating the liquid crystal display
panel illustrated in FIG. 34A taken along line XXXIV-
XXXV, respectively.

[0099] Referring to FIGS. 10A and 10B, the thin film
transistor panel 100 according to the exemplary embodiment
includes a plurality of thin film transistors positioned on a
substrate 110, a pixel electrode 191 connected thereto, and
the like.

[0100] The substrate 110 may be made of an insulating
material such as glass, plastic, or the like.

[0101] A gate conductor (not illustrated) including a gate
line is positioned on the substrate 110, and a gate insulating
layer 140 is positioned thereon. The gate insulating layer
140 may include an organic insulating material such as
silicon nitride and silicon oxide,

[0102] A semiconductor layer (not illustrated) and a data
conductor are positioned on the gate insulating layer 140.
The data conductor includes a plurality of data lines 171
transferring data voltages. The data line 171 may be almost
extended between the adjacent pixels, but is not limited
thereto. FIG. 10B illustrates an example in which the data
line 171 is positioned between the adjacent pixels. In the
case where the data line 171 includes a portion extended
between the adjacent pixels, the data line 171 may be
covered by the light blocking member positioned on the thin
film transistor panel 100 or the opposed panel 200.

[0103] The thin film transistor is connected with the gate
line and the data line 171.

[0104] A first passivation layer 180a is positioned on the
thin film transistor including the data conductor. The first
passivation layer 180a may include an inorganic insulating
material or an organic insulating material.

[0105] A plurality of color filters 230 is positioned on the
first passivation layer 180a. A color filter 230 representing
the corresponding color is positioned one of the color pixels
PX_1. PX_2, and PX_3. On a partial area of the substrate
110, at least two of the plurality of color filters 230 are
stacked to overlap with each other to form an overlapping
portion OP. FIG. 10B illustrates an example in which two
color filters 230 of a first color filter 230_1 and a second
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color filter 230_2 overlap with each other to form the
overlapping portion OP. The overlapping portion OP may be
positioned at a place overlapping with the thin film transis-
tor, the gate line, the data line 171, the light blocking
member of the opposed panel 200, and the like, but is not
limited thereto.

[0106] The light blocking member may be positioned on
the opposed panel 200 or the thin film transistor panel 100,
and when the light blocking member is positioned on the
thin film transistor panel 100, the overlapping portion OP
may overlap with the light blocking member.

[0107] The overlapping portion OP may overlap with the
data line 171 or be adjacent to the data line 171.

[0108] The second color filter 230_2 or a color filter
positioned thereon of the color filters forming the overlap-
ping portion OP may be connected with the color filter of the
adjacent color pixels PX_1, PX_2, and PX_3, or may be
spaced apart from the color filter of the adjacent color pixels
PX_1, PX_2, and PX_3 as illustrated in FIG. 10B. The first
color filter 230_1 may include a portion positioned in the
transmitting area of the color pixels PX_1,PX_2,and PX_3.

[0109] At the overlapping portion OP, a thickness D2 of
the second color filter 230_2 may be smaller than a thickness
D1 of the first color filter 230_1 positioned therebelow. For
example, the thickness D2 may be about 30% to about 70%
of the thickness D1. Furthermore, a thickness of the n-th
color filter 230_r configuring the overlapping portion OP
may be smaller than a thickness of an n-1-th color filter
230_r-1 therebelow, and for example, may be about 30% to
about 70% of the thickness of the n-1-th color filter 230 _
n—1. The thickness of the color filter positioned at the bottom
may be about 2.5 um to about 4.0 pm, but is not limited
thereto.

[0110] Similarly to the exemplary embodiment described
above, at the overlapping portion OP, an overlapping area of
the n-th color filter 230_r may be smaller than or the same
as an overlapping area of the n—1-th color filter 230_n-1
therebelow. Further, the overlapping area of the n-th color
filter 230_p with the n-1-th color filter 230_r-1 may be
positioned in the overlapping area of the n-1-th color filter
230_r-1 and a layer therebelow. The layer below the n-1-th
color filter 203_n-1 may be another color filter or the first
passivation layer 180a.

[0111] An overlapping width of the color filter 230 posi-
tioned at the top among the color filters 230 forming the
overlapping portion OP may be, for example, about 20 pm
to about 50 um. In the exemplary embodiment illustrated in
FIG. 10B, an overlapping width C2 of the second color filter
230_2 may be about 20 um to about 50 pm.

[0112] A transparent filter 330 and a transparent spacing
member 350 may be positioned on the color filter 230 and
the first passivation layer 180a.

[0113] The transparent filter 330 includes a portion which
is positioned in the transmitting area of the white pixel
PX_W, and the upper surface thereof may have substantially
the same height as the upper surface of the color filter 230
of the color pixels PX_1, PX_2, and PX_3. Accordingly, the
upper surface of the substrate 110 may be substantially
flattened, and the cell gap of the white pixel PX_W may be
formed substantially the same as the cell gap of the color
pixels PX_1, PX_2, and PX_3. As a result, when the liquid
crystal display panel is viewed from the side, it is possible
to prevent a color coordinate from being distorted.
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[0114] As illustrated in FIG. 10B, the transparent spacing
member 350 may be positioned on at least one of the
plurality of overlapping portions OP formed so that at least
two of the plurality of color filters 230 are stacked to overlap
with each other, and may be positioned at a place except for
the transmitting area of the pixel of the place except for the
overlapping portion OP. Particularly, as illustrated in FIG.
10B, in the case where the transparent spacing member 350
is positioned at a place overlapping with the overlapping
portion OP, the overlapping portion OP and the transparent
spacing member 350 protrude with an upper surface higher
than the periphery to form a main spacer CS_M.

[0115] The upper surface of the overlapping portion OP
where the transparent spacing member 350 is not positioned
is lower than the upper surface of the main spacer CS_M, but
protrudes to be higher than the periphery to form a sub
spacer CS_S.

[0116] A width C10 of the transparent spacing member
350 may be smaller than or the same as the overlapping
width C2 of the second color filter 230_2 positioned at the
top of the overlapping portion OP. Further, the overlapping
region of the transparent spacing member 350 with the
second color filter 230_2 may be positioned in the overlap-
ping region of the second color filter 230_2 and the first
color filter 230_1 therebelow.

[0117] The transparent spacing member 350 and the trans-
parent filter 330 may be formed with the same material in the
same process. The transparent spacing member 350 and the
transparent filter 330 may include a transparent organic
material, and for example, may include an acryl-based resin
and the like.

[0118] A thickness D10 of the transparent spacing member
350 may be the same as or different from a thickness D11 of
the transparent filter 330. In the exemplary embodiment,
since the transparent spacing member 350 is positioned at a
place higher than the transparent filter 330, the thickness
D10 of the transparent spacing member 350 may be smaller
than the thickness D11 of the transparent filter 330. Accord-
ing to another exemplary embodiment, the thickness D10 of
the transparent spacing member 350 and the thickness D11
of the transparent filter 330 may be different from each other
by using a photomask including a halfione.

[0119] A capping layer 80 may be positioned on the
second color filter 230_2, the transparent spacing member
350, and the transparent filter 330. The capping layer 80
prevents the color filter 230 and the transparent filter 330
therebelow from being lifted and suppresses the contami-
nation of the liquid crystal layer 3 due to an organic material
such as a solvent flowing into from the color filter 230,
thereby preventing defects such as an afterimage which may
be caused when the liquid crystal display panel is driven.

[0120] A plurality of pixel electrodes 191 and shielding
electrodes 199 are positioned on the capping layer 80. The
pixel electrode 191 and the shielding electrode 199 may
include a transparent conductive material such as ITO or
170.

[0121] The pixel electrode 191 is patterned to have a shape
including a plurality of branch electrodes (not illustrated),
but is not limited thereto. The pixel electrode 191 is con-
nected with the thin film transistor through contact holes
(not illustrated) formed in at least a part of the capping layer
80, the first passivation layer 180qa, and the gate insulating
layer 140 to receive a data voltage.
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[0122] The shielding electrode 199 may include a portion
covering the data line 171. The shielding electrode 199
shields an electric field from the data line 171 to prevent
light leakage between the adjacent pixels. Accordingly, a
separate light blocking member overlapping with the data
line 171 need not be formed to increase an aperture ratio and
transmittance of the pixels.

[0123] When a manufacturing method of the thin film
transistor panel 100 will be described, first, metal and the
like are deposited and patterned on the substrate 110 to form
a gate conductor including a gate line.

[0124] Next, the gate insulating layer 140 is deposited on
the gate conductor, a semiconductor layer is deposited
thereon, and metal and the like are deposited and patterned
thereon to form a data conductor including a data line 171.
The gate conductor, the semiconductor layer, and the data
conductor may form a plurality of thin film transistors
together.

[0125] Next, an insulating material is deposited on the thin
film transistor to form the passivation layer 180a, and a
plurality of color filters 230 is formed thereon. Particularly,
as illustrated in F1G. 10B, an overlapping portion OP where
at least two of the plurality of color filters 230 overlap with
each other is formed. In this case, the patterning of the color
filters 230 may use a photolithography process.

[0126] Next, a transparent organic material is deposited
and patterned on the color filter and the first passivation
layer 180a to form the transparent filter 330 and the trans-
parent spacing member 350. In this case, the patterning may
use a photolithography process using one photomask.
[0127] Next, the capping layer 80 is deposited on the
entire surface of the substrate 110, and then the capping
layer 80, the first passivation layer 180q, and the gate
insulating layer 140 are patterned by a photolithography
process and the like to form contact holes.

[0128] Next, a transparent conductive material such as
ITO and IZO is deposited and patterned on the capping layer
80 to form a plurality of pixel electrodes 191 and shielding
electrodes 199.

[0129] As such, according to the exemplary embodiment,
since the transparent spacing member 350 forming the main
spacer CS_M and the transparent filter 330 of the white pixel
PX_W are simultaneously formed by one photolithography
process, the process may be simplified without adding the
photomask and the photolithography process, and a process-
ing time and processing cost may be reduced. As described
above, the transparent filter 330 is formed so that the cell gap
of the white pixel PX_W is the same as the cell gaps of the
color pixels PX_1, PX_2, and PX_3 to prevent a change in
color coordinate at the side and increase display quality.
[0130] Furthermore, according to the exemplary embodi-
ment, since at least two of the plurality of color filters 230
overlap with each other to form a plurality of overlapping
portions OP and the transparent spacing member 350 is
formed at a part of the overlapping portions OP, both the
main spacer CS_M and the sub spacer CS_S having different
heights may be easily formed without an additional process,
and the cell gap of the liquid crystal display panel may be
stably maintained even due to various external pressures.
[0131] The thin film transistor panel 100 manufactured as
described above is attached to the opposed panel 200
separately manufactured, and a liquid crystal material is
injected between the two substrates 110 and 210 to complete
the liquid crystal display panel.
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[0132] Next, FIG. 11 illustrates an example in which the
thin film transistor panel 100 according to the exemplary
embodiment is almost the same as that of the exemplary
embodiment illustrated in FIGS. 10A and 10B, but three
color filters 230 having different colors overlap with each
other to form an overlapping portion OP. That is, the
overlapping portion OP may include a first color filter
230_1, a second color filter 230_2 thereon, and a third color
filter 230_3 thereon.

[0133] At the overlapping portion OP, a thickness D2 of
the second color filter 230_2 may be smaller than a thickness
D1 of the first color filter 230_1 therebelow or the first color
filter 230_1 positioned in the transmitting area of the color
pixels PX_1, PX 2, and PX_3, and for example, the thick-
ness D2 may be about 30% to about 70% of the thickness
D1. At the overlapping portion OP, a thickness D3 of the
third color filter 230_3 may be smaller than the thickness D2
of the second color filter 230_2, and for example, may be
about 20% to about 50% of the thickness D1 of the first color
filter 230 1.

[0134] An overlapping width C3 of the third color filter
230_3 positioned at the top of the color filters 230 forming
the overlapping portion OP may be, for example, about 20
um to about 50 um, and an overlapping width C2 of the
second color filter 230_2 therebelow is larger than the
overlapping width C3.

[0135] In the exemplary embodiment, a width C10 of the
transparent spacing member 350 positioned on the overlap-
ping portion OP is smaller than or the same as the overlap-
ping width C3 of the third color filter 230_3 positioned on
the top of the overlapping portion OP to be stably stacked.
[0136] Besides, various features and effects of the exem-
plary embodiment of FIGS. 10A and 10B may be equally
applied even to the exemplary embodiment, and the dupli-
cated description will be omitted.

[0137] Next, referring to FIG. 12, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIGS. 10A and 10B, but positions of the capping layers 80
may be different from each other. For example, as illustrated
in FIG. 12, the capping layer 80 is positioned below the
transparent filter 330 and the transparent spacing member
350, and may be positioned on the second color filter 230_2
of the overlapping portion OP and the first passivation layer
180a. The capping layer 80 prevents the color filter 230
therebelow from being lifted and suppresses the contami-
nation of the liquid crystal layer 3 due to an organic material
such as a solvent flowing into from the color filter 230,
thereby preventing defects such as an afterimage which may
be caused when the liquid crystal display panel is driven.
[0138] As aresult, the plurality of pixel electrodes 191 and
shielding electrodes 199 may be positioned on the transpar-
ent filter 330.

[0139] Next, FIG. 13 illustrates an example in which the
thin film transistor panel 100 according to the exemplary
embodiment is almost the same as that of the exemplary
embodiment illustrated in FIG. 12, but three color filters 230
having different colors overlap with each other to form an
overlapping portion OP. That is, the overlapping portion OP
may include a first color filter 230_1, a second color filter
230_2 thereon, and a third color filter 230_3 thereon.
[0140] Next, referring to FIG. 14, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in

Jul. 20, 2017

FIGS. 10A and 10B, but may further include a second
passivation layer 1804 positioned between the color filter
230 and the transparent filter 330. The second passivation
layer 1805 may be made of an organic insulating material,
an inorganic insulating material such as SiOC, a compound
of the organic insulating material and the inorganic insulat-
ing material, or the like. A dielectric constant of the second
passivation layer 1805 may be 3.5 or less, but is not limited
thereto.

[0141] The second passivation layer 1805 includes a por-
tion covering the data line 171. The second passivation layer
1805 may be formed on the entire surface of the substrate
110 as illustrated in FIG. 14, or may be formed only at a part
of the substrate 110 so as to cover the data line 171. The
second passivation layer 1805 lowers a parasitic capacitance
between the data line 171 and the pixel electrode 191 or the
opposed electrode of the adjacent pixel to reduce a signal
delay of the data line 171.

[0142] The viscosity of the second passivation layer 1805
is properly controlled to control the flatness of the substrate
110. A height of the upper surface of the second passivation
layer 1805 in the transmitting area of the white pixel PX_W
may be smaller than a height of the upper surface of the
second passivation layer 1805 in the transmitting areas of
the color pixels PX_1, PX_2, and PX_3, and a difference in
height may vary according to the viscosity of the second
passivation layer 1805.

[0143] In the exemplary embodiment, the thickness of the
color filter 230 positioned at the bottom may be about 1.5 pm
to about 2.5 um, but is not limited thereto.

[0144] According to the exemplary embodiment, a trans-
parent filter 330 and a transparent spacing member 350 are
formed on the second passivation layer 1805.

[0145] The transparent filter 330 includes a portion posi-
tioned in the transmitting area of the white pixel PX_W. The
transparent filter 330 is positioned at a portion where the
height of the upper surface of the second passivation layer
1805 1s small so as to compensate for a difference in height
of the second passivation layer 1805. The difference in
height according to a position may be reduced to some
degree by controlling the viscosity of the second passivation
layer 1805, but the height of the upper surface of the second
passivation layer 1805 in the white pixel PX_W may be
relatively low. According to the exemplary embodiment,
since the transparent filter 330 is formed in the transmitting
area of the white pixel PX_W, the sum of the thicknesses of
the second passivation layer 1805 and the color filter 230 in
the color pixels PX_1, PX_2, and PX_3 may be similar to or
substantially the same as the sum of the thicknesses of the
second passivation layer 1805 and the transparent filter 330
in the white pixel PX_W. That is, the height of the upper
surface of the second passivation layer 1805 in the color
pixels PX_1, PX_2, and PX_3 and the height of the upper
surface of the transparent filter 330 in the white pixel PX_W
are substantially similar to each other, and as a result, the
flatness may be entirely improved.

[0146] As aresult, a cell gap of the white pixel PX_W may
be similar to or substantially the same as cell gaps of the
color pixels PX_1, PX_2, and PX_3. Then, when the liquid
crystal display panel is viewed from the side, it is possible
to prevent a color coordinate from being distorted. Particu-
larly, according to the exemplary embodiment, since the
transparent filter 330 which is simultaneously formed with
the transparent spacing member 350 is formed in the white
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pixel PX_W by using the second passivation layer 1805 of
which the viscosity is easily controlled, the overall flatness
is more easily controlled.

[0147] Inthe exemplary embodiment, the capping layer 80
may be omitted.

[0148] Besides, various features and effects of the exem-
plary embodiment of FIGS. 10A and 10B may be equally
applied even to the exemplary embodiment, and the dupli-
cated description will be omitted.

[0149] Next, FIG. 15 illustrates an example in which the
thin film transistor panel 100 according to the exemplary
embodiment is almost the same as that of the exemplary
embodiment illustrated in FIG. 14, but three color filters 230
having different colors overlap with each other to form an
overlapping portion OP. That is, the overlapping portion OP
may include a first color filter 230_1, a second color filter
230_2 thereon, and a third color filter 230_3 thereon.
[0150] Besides, various features and effects of the exem-
plary embodiment of FIGS. 14 and 11 may be equally
applied even to the exemplary embodiment, and the dupli-
cated description will be omitted.

[0151] Next, referring to FIG. 16, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 14, but positions of the capping layers 80 may be
different from each other. For example, as illustrated in FIG.
16, the capping layer 80 is positioned below the second
passivation layer 1805, and may be positioned on the second
color filter 230_2 of the overlapping portion OP and the first
passivation layer 180a. The capping layer 80 may prevent
the color filter 230 therebelow from being lifted and sup-
press the contamination of the liquid crystal layer 3 due to
an orgarnic material such as a solvent flowing into from the
color filter 230, thereby preventing defects such as an
afterimage which may be caused when the liquid crystal
display panel is driven.

[0152] As aresult, the plurality of pixel electrodes 191 and
shielding electrodes 199 may be positioned on the transpar-
ent filter 330 and the second passivation layer 1805.
[0153] Next, FIG. 17 illustrates an example in which the
thin film transistor panel 100 according to the exemplary
embodiment is almost the same as that of the exemplary
embodiment illustrated in FIG. 16, but three color filters 230
having different colors overlap with each other to form an
overlapping portion OP. That s, the overlapping portion OP
may include a first color filter 230_1, a second color filter
230_2 thereon, and a third color filter 230_3 thereon.
[0154] Besides, various features and effects of the exem-
plary embodiment of FIGS. 16 and 11 may be equally
applied even to the exemplary embodiment, and the dupli-
cated description will be omitted.

[0155] Referring now to FIG. 18, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 10, but the transparent spacing member 350 is not
positioned on the overlapping portion OP, but positioned at
another place except for the transmitting area of the pixel,
for example, a place overlapping with the light blocking
member (if present), the thin film transistor, and the signal
lines such as the gate line and the data line 171.

[0156] In this case, heights of the upper surface of the
overlapping portion OP where at least two of the plurality of
color filters 230 overlap with each other and the upper
surface of the transparent spacing member 350 may be

Jul. 20, 2017

different from each other and substantially the same as each
other. As illustrated in FIG. 18, when the upper surface of the
overlapping portion OP is higher than the upper surface of
the transparent spacing member 350, the overlapping por-
tion OP forms the main spacer CS_M together with the
capping layer 80 thereon and the like, and the transparent
spacing member 350 may form the sub spacer CS_S. Unlike
this, when the upper surface of the overlapping portion OP
and the upper surface of the transparent spacing member 350
are substantially the same as each other, the overlapping
portion OP and the transparent spacing member 350 may
serve as the same spacer CS.

[0157] Next, FIG. 19 shows an example in which the
opposed panel according to the exemplary embodiment is
almost the same as that of the exemplary embodiment
illustrated in FIG. 18, but three color filters 230 having
different colors overlap with each other to form the over-
lapping portion OP. That is, the overlapping portion OP may
include a first color filter 230_1, a second color filter 230_2
thereon, and a third color filter 230_3 thereon.

[0158] Besides, various features and effects of the exem-
plary embodiment of FIG. 18 and the exemplary embodi-
ment of FIG. 11 may be equally applied even to the
exemplary embodiment, and the duplicated description will
be omitted.

[0159] Next, referring to FIG. 20, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 18, but positions of the capping layers 80 may be
different from each other. For example, as illustrated in FIG.
20, the capping layer 80 is positioned below the transparent
filter 330 and the transparent spacing member 350, and may
be positioned on the color filter 230 and the first passivation
layer 180a. The capping layer 80 may prevent the color filter
230 therebelow from being lifted and suppress the contami-
nation of the liquid crystal layer 3 due to an organic material
such as a solvent flowing into from the color filter 230,
thereby preventing defects such as an afterimage which may
be caused when the liquid crystal display panel is driven.
[0160] As a result, the plurality of pixel electrodes 191 and
shielding electrodes 199 may be positioned on the transpar-
ent filter 330.

[0161] Next, FIG. 21 shows an example in which the
opposed panel according to the exemplary embodiment is
almost the same as that of the exemplary embodiment
illustrated in FIG. 20, but three color filters 230 having
different colors overlap with each other to form the over-
lapping portion OP. That is, the overlapping portion OP may
include a first color filter 230_1, a second color filter 230_2
thereon, and a third color filter 230_3 thereon.

[0162] Besides, various features and effects of the exem-
plary embodiment of FIG. 20 and the exemplary embodi-
ment of FIG. 11 may be equally applied even to the
exemplary embodiment, and the duplicated description will
be omitted.

[0163] Next, referring to FIG. 22, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 18, but may further include a second passivation layer
1805 positioned between the color filter 230 and the trans-
parent filter 330. The second passivation layer 1805 may be
made of an organic insulating material, an inorganic insu-
lating material such as SiOC, a compound of the organic
insulating material and the inorganic insulating material, or
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the like. A dielectric constant of the second passivation layer
1805 may be 3.5 or less, but is not limited thereto.

[0164] Inthe exemplary embodiment, the capping layer 80
may be omitted.

[0165] Besides, various features and effects of the exem-
plary embodiment of FIGS. 18 and 14 may be equally
applied even to the exemplary embodiment, and the dupli-
cated description will be omitted.

[0166] Next, FIG. 23 illustrates an example in which the
thin film transistor panel 100 according to the exemplary
embodiment is almost the same as that of the exemplary
embodiment illustrated in FIG. 22, but three color filters 230
having different colors overlap with each other to form an
overlapping portion OP. That s, the overlapping portion OP
may include a first color filter 230_1, a second color filter
230_2 thereon, and a third color filter 230_3 thereon,
[0167] Besides, various features and effects of the exem-
plary embodiment of FIGS. 22 and 11 may be equally
applied even to the exemplary embodiment, and the dupli-
cated description will be omitted.

[0168] Next, referring to FIG. 24, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 22, but positions of the capping layers 80 may be
different from each other. For example, as illustrated in FIG.
24, the capping layer 80 is positioned below the second
passivation layer 1805, and may be positioned on the color
filter 230 and the first passivation layer 180a. The capping
layer 80 may prevent the color filter 230 therebelow from
being lifted and suppress the contamination of the liquid
crystal layer 3 due to an organic material such as a solvent
flowing into from the color filter 230, thereby preventing
defects such as an afterimage which may be caused when the
liquid crystal display panel is driven.

[0169] As aresult, the plurality of pixel electrodes 191 and
shielding electrodes 199 may be positioned on the transpar-
ent filter 330 and the second passivation layer 1805.

[0170] Next, FIG. 25 illustrates an example in which the
thin film transistor panel 100 according to the exemplary
embodiment is almost the same as that of the exemplary
embodiment illustrated in FIG. 24, but three color filters 230
having different colors overlap with each other to form an
overlapping portion OP. That s, the overlapping portion OP
may include a first color filter 230_1, a second color filter
230_2 thereon, and a third color filter 230_3 thereon.

[0171] Besides, various features and effects of the exem-
plary embodiment of FIGS. 24 and 11 may be equally
applied even to the exemplary embodiment, and the dupli-
cated description will be omitted.

[0172] Next, FIG. 26 illustrates an example in which the
thin film transistor panel 100 according to the exemplary
embodiment is almost the same as that of the exemplary
embodiment illustrated in FIG. 18, but the upper surface of
the overlapping portion OP is lower than the upper surface
of the transparent spacing member 350. In this case, the
overlapping portion OP forms the sub spacer CS_S together
with the overcoat layer 80 thereon and the like, and the
transparent spacing member 350 may form the main spacer
CS_M. Unlike this, when the upper surface of the overlap-
ping portion OP and the upper surface of the transparent
spacing member 350 are substantially the same as each
other, the overlapping portion OP and the transparent spac-
ing member 350 may serve as the same spacer CS.
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[0173] Next, FIG. 27 illustrates an example in which the
opposed panel according to the exemplary embodiment is
almost the same as that of the exemplary embodiment
illustrated in FIG. 26, but three color filters 230 having
different colors overlap with each other to form the over-
lapping portion OP. That is, the overlapping portion OP may
include a first color filter 230_1, a second color filter 230_2
thereon, and a third color filter 230_3 thereon.

[0174] Besides, various features and effects of the exem-
plary embodiment of FIG. 26 and the exemplary embodi-
ment of FIG. 11 may be equally applied even to the
exemplary embodiment, and the duplicated description will
be omitted.

[0175] Next, referring to FI1G. 28, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 26, but positions of the capping layers 80 may be
different from each other. For example, as illustrated in FIG.
28, the capping layer 80 is positioned below the transparent
filter 330 and the transparent spacing member 350, and may
be positioned on the color filter 230 and the first passivation
layer 180a. As a result, the plurality of pixel electrodes 191
and shielding electrodes 199 may be positioned on the
transparent filter 330.

[0176] Next, FIG. 29 illustrates an example in which the
opposed panel according to the exemplary embodiment is
almost the same as that of the exemplary embodiment
illustrated in FIG. 28, but three color filters 230 having
different colors overlap with each other to form the over-
lapping portion OP. That is, the overlapping portion OP may
include a first color filter 230_1, a second color filter 230_2
thereon, and a third color filter 230_3 thereon.

[0177] Besides, various features and effects of the exem-
plary embodiment of FIG. 28 and the exemplary embodi-
ment of FIG. 11 may be equally applied even to the
exemplary embodiment, and the duplicated description will
be omitted.

[0178] Next, referring to FIG. 30, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 26, but may further include a second passivation layer
1805 positioned between the color filter 230 and the trans-
parent filter 330. In the exemplary embodiment, the capping
layer 80 may be omitted.

[0179] Besides, various features and effects of the exem-
plary embodiment of FIGS. 26 and 14 may be equally
applied even to the exemplary embodiment, and the dupli-
cated description will be omitted.

[0180] Next, FIG. 31 illustrates an example in which the
thin film transistor panel 100 according to the exemplary
embodiment is almost the same as that of the exemplary
embodiment illustrated in FIG. 30, but three color filters 230
having different colors overlap with each other to form an
overlapping portion OP. That is, the overlapping portion OP
may include a first color filter 230_1, a second color filter
230_2 thereon, and a third color filter 230_3 thereon.
[0181] Next, referring to FI1G. 32, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 30, but positions of the capping layers 80 may be
different from each other. For example, as illustrated in FIG.
32, the capping layer 80 is positioned below the second
passivation layer 1805, and may be positioned on the color
filter 230 and the first passivation layer 180a. As a result, the



US 2017/0205665 A1l

plurality of pixel electrodes 191 and shielding electrodes
199 may be positioned on the transparent filter 330 and the
second passivation layer 1804.

[0182] Next, FIG. 33 illustrates an example in which the
thin film transistor panel 100 according to the exemplary
embodiment is almost the same as that of the exemplary
embodiment illustrated in FIG. 32, but three color filters 230
having different colors overlap with each other to form an
overlapping portion OP. That is, the overlapping portion OP
may include a first color filter 230_1, a second color filter
230_2 thereon, and a third color filter 230_3 thereon.
[0183] Next, referring to FIGS. 34A and 34B, the thin film
transistor panel 100 according to the exemplary embodiment
is almost the same as that of the exemplary embodiment
illustrated in FIG. 14, but the transparent filter 330 and the
transparent spacing member 350 are not formed. That is, in
the white pixel PX_W, a separate transparent filter is not
formed and a separate spacer for maintaining the cell gap is
not formed. Accordingly, the photolithography process for
forming the transparent filter and the transparent spacing
member may be omitted, and as a result, the manufacturing
process is more simplified. Instead, the upper surface of the
overlapping portion OP formed when at least two of the
different color filters 230 overlap with each other is formed
to be higher than the periphery to serve as the spacer CS
maintaining the cell gap together with the overlapping
portion OP, the second passivation layer 1805 thereon, the
capping layer 80, and the like.

[0184] The transmitting area of the white pixel PX_W
may be almost filled by the second passivation layer 1804.
Accordingly, the thickness of the second passivation layer
1805 positioned in the transmitting area of the white pixel
PX_W may be substantially the same as or larger than the
thickness of the color filter 230 positioned in the transmit-
ting area of the color pixels PX_1, PX_2, and PX_3. Further,
the thickness of the second passivation layer 1805 posi-
tioned in the transmitting area of the white pixel PX_W may
be larger than the second passivation layer 1805 positioned
on the color filters 230 of the color pixels PX_1, PX_2, and
PX_3. Accordingly, the height of the upper surface of the
second passivation layer 1805 in the white pixel PX_W may
be the same as or larger than the height of the upper surface
of the color filter 230 positioned in the transmitting area of
the color pixels PX_1, PX_2, and PX_3.

[0185] Since the upper surface of the second passivation
layer 1805 in the white pixel PX_W sags below the upper
surface of the second passivation layer 1805 in the color
pixels PX_1, PX_2, and PX_3, the second passivation layer
1805 may include a high-flatness organic material having
sufficient viscosity so as to prevent the cell gap of the white
pixel PX_W from being different from the cell gap of the
color pixels PX_1, PX_2, and PX_3.

[0186] Next, FIG. 35 illustrates an example in which the
thin film transistor panel 100 according to the exemplary
embodiment is almost the same as that of the exemplary
embodiment illustrated in FIGS. 34A and 34B, but three
color filters 230 having different colors overlap with each
other to form an overlapping portion OP. That is, the
overlapping portion OP may include a first color filter
230_1, a second color filter 230_2 thereon, and a third color
filter 230_3 thereon.

[0187] Next, referring to FIG. 36, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
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FIGS. 34A and 34B, but positions of the capping layers 80
may be different from each other. For example, as illustrated
in FIG. 36, the capping layer 80 is positioned below the
second passivation layer 1805, and may be positioned on the
second color filter 230_2 of the overlapping portion and the
first passivation layer 180a. As a result, a plurality of pixel
electrodes 191 and shielding electrodes 199 may be posi-
tioned on the second passivation layer 1805.

[0188] Next, F1G. 37 illustrates an example in which the
opposed panel according to the exemplary embodiment is
almost the same as that of the exemplary embodiment
illustrated in FIG. 36, but three color filters 230 having
different colors overlap with each other to form the over-
lapping portion OP. That is, the overlapping portion OP may
include a first color filter 230_1, a second color filter 230_2
thereon, and a third color filter 230_3 thereon.

[0189] Next, a liquid crystal display panel according to an
exemplary embodiment will be described with reference to
FIGS. 38 to 44. The same constituent elements as the
exemplary embodiments described above designate the
same reference numerals, and the duplicated description is
omitted, but differences will be mainly described.

[0190] FIG. 38 is a layout view of three adjacent pixels of
a liquid crystal display panel according to still another
exemplary embodiment, and FIGS. 39 to 44 are cross-
sectional views illustrating the liquid crystal display panel
illustrated in FIG. 38 taken along line XXXIX-XXXIX,
respectively.

[0191] The liquid crystal display panel according to the
exemplary embodiment is almost the same as those of the
exemplary embodiments described above, but positions,
structures, and the like of the color filters 230 may be
different from each other.

[0192] Referring to FIG. 38, transmitting areas of color
pixels PX_1 PX_2, and PX_3 and a white pixel PX_W may
be defined by openings of the light blocking member 220.
According to the exemplary embodiment, the color filter 230
is positioned in the transmitting area of the white pixel
PX_W. The color filter 230 positioned in the transmitting
area of the white pixel PX_W is distinguished from the color
filters 230 positioned in the color pixels PX_1 PX_2, and
PX_3 to be called color filters in white 230_W1, 230_W2,
and 230_W3. FIG. 38 illustrates an example in which three
different color filters 230_W1, 230_W2, 230_W3 are posi-
tioned in one white pixel PX_W, but is not limited thereto,
and two different color filters may be positioned.

[0193] A planar shape and a cross-sectional structure of
the color filters in white 230_W1, 230_W2, and 230_W3
may be variously set. Referring to FIG. 38, the color filters
in white 230_W1, 230_W2, and 230_W3 according to the
exemplary embodiment include portions which do not over-
lap with each other and are elongated in a horizontal
direction or a vertical direction, and portions of which at
least parts overlap with each other. Particularly, the elon-
gated direction in each of the color filters in white 230_WT1,
230_W2, and 230_W3 may not be parallel to an extending
direction of a long side of the white pixel PX_W. That is, as
illustrated in FI1G. 38, when the white pixel PX_W is longer
in the vertical direction than the horizontal direction, the
extending direction of each of the color filters in white
230_W1, 230_W2, and 230_W3 may be substantially in a
horizontal direction. Further, elongated directions of the
plurality of color filters in white 230_W1, 230_W2, and
230_W3 may be parallel to each other.
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[0194] A portion where at least two of the plurality of
color filters in white 230_W1, 230_W2, and 230_W3 posi-
tioned in one white pixel PX_W overlap with each other is
similar to the overlapping portion of the liquid crystal
display panel according to the exemplary embodiments
described above.

[0195] An example in which the color filter 230 and the
light blocking member 220 are positioned on the opposed
panel 200 will be first described with reference to FIGS. 38
to 40.

[0196] The light blocking member 220 including an open-
ing is positioned on the substrate 210, and a plurality of color
filters 230 is positioned thereon. As described above, at least
two color filters 230 are formed in the transmitting area of
the white pixel PX_W to configure the color filters in white
230_W1, 230_W?2, and 230_W3. The portion where at least
two of the color filters in white 230_W1, 230_W2, and
230_W3 overlap with each other is distinguished from the
overlapping portion of the above exemplary embodiment to
be called an overlapping portion in white WOP. The lowest
color filter of the overlapping portion in white WOP is called
a first color filter 230_1, and a color filter positioned at an
n-th (n is a natural number of 2 or more) position thereon is
called an n-th color filter 230_r. The color filters 230_1,
230_2, 230_3 in FIGS. 39-44 may correspond to the color
filters in white 230_W1, 230_W2, and 230_W3, respec-
tively, as illustrated in FIG. 38. Since an area, a thickness,
and the like of the overlapping area of the color filters
forming the overlapping portion in white WOP are the same
as those described above, the detailed description will be
omitted herein.

[0197] The overlapping portion in white WOP may be
connected with the portions where the color filters in white
230_W1, 230_W2, and 230_W3 do not overlap with each
other and are elongated, and as a result, the stability of the
overlapping portion in white WOP may be increased.
[0198] An overcoat layer 250 is positioned on the color
filter 230 and the light blocking member 220. The flatness on
the substrate 210 may be controlled by properly controlling
the viscosity of the overcoat layer 250. That is, the height of
the upper surface of the overcoat layer 250 in the transmit-
ting area of the white pixel PX_W and the height of the
upper surface of the overcoat layer 250 in the transmitting
area of the color pixels PX_1, PX_2, and PX_3 may be
substantially equally adjusted by properly decreasing the
viscosity of the overcoat layer 250. Particularly, since at
least two of color filters in white 230_W1, 230_W2, and
230_W3 are positioned in the transmitting area of the white
pixel PX_W, the upper surface of the overcoat layer 250 may
be prevented from being sunk in the white pixel PX_W, and
as a result, the flatness may be more improved.

[0199] The overlapping portion in white WOP and the
overcoat layer 250 thereon have upper surfaces higher than
the periphery to form a spacer CS maintaining a cell gap of
the liquid crystal layer 3. Accordingly, a separate spacer
needs not to be formed to reduce the number of photomasks.
[0200] An opposed electrode 270 is positioned on the
overcoat layer 250. The opposed electrode 270 may be
patterned, and may not be formed on the overlapping portion
in white WOP forming the spacer.

[0201] The exemplary embodiment illustrated in FIG. 40
is almost the same as the exemplary embodiment illustrated
in FIG. 39, but a spacing member 370 is further positioned
on the overlapping portion in white WOP. The overlapping
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portion in white WOP, the overcoat layer 250 thereon, and
the spacing member 370 have upper surfaces higher than the
periphery to form the spacer CS. Particularly, in the case of
forming the spacer CS illustrated in FIG. 39 together, since
the height of the spacer CS illustrated in FIG. 40 where the
spacing member 370 is positioned is relatively large, the
spacer CS illustrated in FIG. 40 serves as the main spacer,
and the spacer CS illustrated in FIG. 39 may serve as the sub
spacer.

[0202] According to the exemplary embodiment, since the
color filters in white 230_W1, 230_W2, and 230_W3 are
positioned in the white pixel PX_W, a color coordinate of
the white pixel PX_W is easily controlled by controlling an
area and the like of the color filters in white 230_W1,
230_W2, and 230_W3.

[0203] Next, an example in which the color filter 230 is
positioned on the thin film transistor panel 100 will be
described with reference to FIGS. 41 to 44. In this case, the
light blocking member 220 may be positioned at any one of
the thin film transistor panel 100 or the opposed panel 200.
[0204] A gate conductor (not illustrated), a gate insulating
layer 140, and a semiconductor layer (not illustrated) are
sequentially positioned on the substrate 110 of the thin film
transistor panel 100, and a data conductor including a data
line 171 is positioned thereon. The data line 171 may be
almost extended between the adjacent pixels, but is not
limited thereto.

[0205] A first passivation layer 180a is positioned on the
data conductor.
[0206] A plurality of color filters 230 is positioned on the

first passivation layer 180a. As described above, at least two
color filters 230 are formed in the transmitting area of the
white pixel PX_W to configure the color filters in white
230_W1, 230_W2, and 230_W3. The portion where at least
two of the color filters in white 230_W1, 230_W2, and
230_W3 overlap with each other is called an overlapping
portion in white WOP. The lowest color filter of the over-
lapping portion in white WOP is called a first color filter
230_1, and a color filter positioned at an n-th (n is a natural
number of 2 or more) position thereon is called an n-th color
filter 230_r. Since an area, a thickness, and the like of the
overlapping area of the color filters 230 forming the over-
lapping portion in white WOP are the same as those
described above, the detailed description will be omitted
herein.

[0207] Even in the exemplary embodiment, the overlap-
ping portion in white WOP may be connected with the
portions where the color filters in white 230_W1, 230_W2,
and 230_W3 do not overlap with each other and are elon-
gated, and as a result, the stability of the overlapping portion
in white WOP may be increased.

[0208] A second passivation layer 1805 including an
organic material may be positioned on the color filters 230.
The viscosity of the second passivation layer 1805 is prop-
erly controlled to control the flatness of the substrate 110.
Particularly, according to the exemplary embodiment, since
the color filters in white 230_W1, 230_W2, and 230_W3 are
formed in the transmitting area of the white pixel PX_W, the
upper surface of the second passivation layer 1805 is not
sunken in the transmitting area of the white pixel PX_W
where a separate white filter is not formed. That is, the height
of the upper surface of the second passivation layer 1805 in
the transmitting area of the white pixel PX_W may be
substantially the same as the height of the upper surface of
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the second passivation layer 1804 in the transmitting area of
the color pixels PX_1, PX_2, and PX_3, and as a result, the
flatness on the substrate 110 may be improved.

[0209] The color filters in white 230_W1, 230_W2, and
230_W3 are positioned in the white pixel PX_W, a color
coordinate of the white pixel PX_W is easily controlled by
controlling an area and the like of the color filters in white
230_W1, 230_W2, and 230_W3.

[0210] A capping layer 80 may be positioned on the
second passivation layer 1805. Unlike this, the capping layer
80 may be omitted.

[0211] A plurality of pixel electrodes 191 is positioned on
the capping layer 80.

[0212] The overlapping portion in white WOP and the
second passivation layer 1805 thereon have upper surfaces
higher than the periphery to form a spacer CS maintaining
a cell gap of the liquid crystal layer 3. Accordingly, a
separate spacer needs not to be formed to reduce the number
of photomasks.

[0213] Next, referring to FIG. 42, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 41, but positions of the capping layers 80 may be
different from each other. For example, as illustrated in FIG.
42, the capping layer 80 may be positioned on the color filter
230 and below the second passivation layer 1805.

[0214] Next, referring to FI1G. 43, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 42, but a spacing member 370 may be further posi-
tioned on the overlapping portion in white WOP. The
overlapping portion in white WOP, the capping layer 80
thereon, the second passivation layer 1805, and the spacing
member 370 have upper surfaces higher than the periphery
to form the spacer CS. Particularly, in the case of forming
the spacer CS illustrated in FIG. 42 together, since the height
of the spacer CS illustrated in FIG. 43 where the spacing
member 370 is positioned is relatively large, the spacer CS
illustrated in FIG. 43 serves as the main spacer, and the
spacer CS illustrated in FIG. 42 may serve as the sub spacer.

[0215] Next, referring to FIG. 44, the thin film transistor
panel 100 according to the exemplary embodiment is almost
the same as that of the exemplary embodiment illustrated in
FIG. 41, but a spacing member 370 may be further posi-
tioned on the overlapping portion in white WOP. The
overlapping portion in white WOP, the capping layer 80
thereon, the second passivation layer 1805, and the spacing
member 370 have upper surfaces higher than the periphery
to form the spacer CS. Particularly, in the case of forming
the spacer CS illustrated in FIG. 41 together, since the height
of the spacer CS illustrated in FIG. 44 where the spacing
member 370 is positioned is relatively large, the spacer CS
illustrated in FIG. 44 serves as the main spacer, and the
spacer CS illustrated in FIG. 41 may serve as the sub spacer.

[0216] While the inventive concept has been described in
connection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
inventive concept is not limited to the disclosed embodi-
ments, but, on the contrary, is intended to cover various
modifications and equivalent arrangements included within
the spirit and scope of the appended claims.
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DESCRIPTION OF SYMBOLS

[0217] 80: Capping layer

[0218] 100: Thin film transistor panel

[0219] 110, 210: Substrate

[0220] 140: Gate insulating layer

[0221] 171: Data line

[0222] 180a, 1805: Passivation layer

[0223] 191: Pixel electrode

[0224] 200: Opposed panel

[0225] 220: Light blocking member

[0226] 230: Color filter

[0227] 270: Opposed electrode

[0228] 350: Transparent spacing member

[0229] 370: Spacing member

What is claimed is:

1. A display device, comprising:

a first substrate and a second substrate facing each other;

a plurality of color filters positioned on the first substrate
and representing different colors from each other,
wherein at least two of the plurality of color filters
overlap with each other on the first substrate to form an
overlapping portion, and

the overlapping portion forms a first spacer;

a transparent filter positioned on the first substrate and
positioned in a transmitting area of a white pixel; and

a second spacer including the same material as the trans-
parent filter,

wherein the overlapping portion is positioned in the
transmitting area of the white pixel.

2. A display device, comprising:

a first substrate and a second substrate facing each other;

a plurality of color filters positioned on the first substrate
and representing different colors from each other; and

a passivation layer positioned on the first substrate and the
color filters and including an organic material,

wherein at least two of the plurality of color filters overlap
with each other on the first substrate to form an
overlapping portion,

the overlapping portion forms a spacet,

a thickness of the passivation layer positioned in a trans-
mitting area of a white pixel is larger than or substan-
tially the same as a thickness of a color filter of the
color filters positioned in a transmitting area of a color
pixel, and

the thickness of the passivation layer positioned in the
transmitting area of the white pixel is larger than a
thickness of the passivation layer positioned in the
transmitting area of the color pixel.

3. The display device of claim 2, wherein:

a thickness of a first color filter positioned at a top of the
overlapping portion is about 30% to about 70% of a
thickness of a second color filter positioned below the
first color filter.

4. The display device of claim 3, wherein:

a first width of an overlapping region of the first color
filter with the second color filter is about 20 um to about
50 pm.

5. The display device of claim 4, wherein:

the overlapping portion further includes a third color filter
positioned below the second color filter, and

a width of an overlapping region of the second color filter
with the third color filter is larger than the first width.
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6. A display device, comprising:

a first substrate and a second substrate facing each other;
and

a plurality of color filters positioned on the first substrate
and representing different colors from each other,

wherein the plurality of color filters includes at least two
color filters in white positioned in a transmitting area of
a white pixel and representing different colors from
each other, and

two or more of the at least two color filters in white
overlap with each other in the transmitting area of the
white pixel to form an overlapping portion in white.

7. The display device of claim 6, wherein:

a color filter in white of the at least two color filters in
white includes a portion which does not overlap with
another color filter in white of the at least two color
filters in white and is elongated in the transmitting area
of the white pixel.

8. The display device of claim 7, wherein:

elongated portions of the at least two color filters in white
are substantially parallel to each other.

9. The display device of claim 8, wherein:

an elongated portion of the elongated portions is con-
nected with the overlapping portion in white.

10. The display device of claim 6, wherein:

the overlapping portion in white forms a spacer.

15
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11. The display device of claim 10, further comprising;

a passivation layer positioned on the plurality of color
filters.

12. The display device of claim 11, wherein:

the passivation layer includes an organic material, and

wherein a height of an upper surface of the passivation
layer positioned in the transmitting area of the white
pixel is substantially the same as a height of an upper
surface of the passivation layer positioned in a trans-
mitting area of a color pixel.

13. The display device of claim 6, further comprising:

a spacing member positioned on the overlapping portion
in white.

14. The display device of claim 6, wherein:

a thickness of a first color filter positioned at a top of the
overlapping portion in white is about 30% to about
70% of a thickness of a second color filter positioned
below the first color filter.

15. The display device of claim 14, wherein:

a first width of an overlapping region of the first color
filter with the second color filter is about 20 um to about
50 pm.

16. The display device of claim 15, wherein:

the overlapping portion further includes a third color filter
positioned below the second color filter, and

a width of an overlapping region of the second color filter
with the third color filter is larger than the first width.

L S T T



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

patsnap

REERERRESESE

US20170205665A1 ASIHUN=! 2017-07-20
US15/478962 FiE B 2017-04-04
=EETABRLNT

=EDISPLAY CO., LTD.

=EDISPLAY CO., LTD.

FRIZ B A NA BYOUNG SUN

KWAK HEE JUNE

YOON SEOK KYU

LIM SANG UK

BAEK SEUNG SOO

LEE SEONG YOUNG

IM WAN SOON
KA NA, BYOUNG SUN

KWAK, HEE JUNE

YOON, SEOK KYU

LIM, SANG-UK

BAEK, SEUNG SOO

LEE, SEONG YOUNG

IM, WAN-SOON
IPCH %S G02F1/1335 G02F1/1333 G02F 1/1339
CPCH %S GO2F1/133514 G02F1/13394 GO2F1/133512 G02F2001/13398 GO2F1/133345 G02F2001/136222

G02F1/133305 GO2F1/133516 GO2F1/1339 G02F2001/13396
AR 1020140097531 2014-07-30 KR
H A3 FF TR UsS9851600
IEheE Espacenet USPTO
WEGR) 5
AEARM-—FRSETEREESESZE , EEAH , P R—TTE 4 T
HEAENRRERERREFHESZ. REETHEREE  F—EiR | \ {-znn
ME=ER, GUEN A TH-BRAF-ERzAOREESMEE  mlf 55
% UTE-BREAZARUTRNEHE KPS MNEEBEFNED el N
ANEE—ERLBUEBUFREERY , HEEER2ERE—IR o R 1 191 8)0 \ j
BEARENAKE , U FE—EREHUTHORENENXES B = T
—BENAES AT RBARGN, ) %%%/// )/ )

AL, RN 1 LN 0

A T T

i \ ‘\ ‘ i {
0P B0L) 140 | 171 100 180 B0 | 0P 2301 10 171 140 930
|

Q

|
P PW



https://share-analytics.zhihuiya.com/view/888f87e5-7293-4c31-b219-58033202fc3e
https://worldwide.espacenet.com/patent/search/family/053385551/publication/US2017205665A1?q=US2017205665A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170205665%22.PGNR.&OS=DN/20170205665&RS=DN/20170205665

