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DISPLAY PANEL AND LIQUID CRYSTAL
DISPLAY COMPRISING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 12/762,006, filed Apr. 16, 2010, which
claims priority from and the benefit of Korean Patent Appli-
cation No. 10-2009-0089264 filed on Sep. 21, 2009, which is
hereby incorporated by reference for all purposes as if fully
set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Exemplary embodiments of the present invention
relate to a display panel and method for manufacturing a
liquid crystal display device.

[0004] 2. Description of the Background

[0005] A liquid crystal display has been adopted as one of
flat panel displays that are now widely used. Typically, in a
liquid crystal display device, a voltage is applied to generate
an electric field in a liquid crystal layer, which determines the
direction of liquid crystal molecules of the liquid crystal
layer, and an image is displayed by controlling the polariza-
tion of incident light.

[0006] A conventional display panel of the liquid crystal
display may include a color filter. The color filter may display
various colors, and may be disposed according to desired
color to display. As a thickness of the color filter may be
different for each color, spacers disposed on the color filter
result in different thickness of a display panel. As a conse-
quence, it may not easy to obtain a thickness uniformity of the
display panel.

[0007] Therefore, there is a need for an approach to
improve a thickness uniformity of a display panel.

SUMMARY OF THE INVENTION

[0008] These and other needs are addressed by the present
invention, in which exemplary embodiments provide a dis-
play panel capable of maintaining a thickness uniformity of
the display panel device.

[0009] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0010] Still other aspects, features, and advantages of the
present invention are readily apparent from the following
detailed description, simply by illustrating a number of par-
ticular embodiments and implementations, including the best
mode contemplated for carrying out the present invention.
The present invention is also capable of other and different
embodiments, and its several details can be modified in vari-
ous obvious respects, all without departing from the spirit and
scope of the present invention. Accordingly, the drawing and
description are to be regarded as illustrative in nature, and not
as restrictive.

[0011] Exemplary embodiments of the present invention
disclose a display panel device. The display panel device
includes a substrate. The display panel device includes a first
color filter and a second color filter disposed on the substrate.
The display panel device also includes a plurality of spacers
disposed on the first color filter and the second color filter. The
first color filter is a net-shaped color filter comprising a plu-
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rality of openings, and the second color filter is an island-
shaped color filter disposed in the plurality of openings, and
the plurality of spacers overlap the net-shaped color filter.
[0012] Exemplary embodiments of the present invention
disclose a liquid crystal display. The liquid crystal display
includes a first display panel and a second display panel
facing each other. The liquid crystal display also includes a
liquid crystal layer disposed between the first display panel
and the second display panel. The second display panel com-
prises a second substrate, a first color filter and a second color
filter disposed on the second substrate, and a plurality of
spacers disposed on the first color filter and the second color
filter. And the first color filter is a net-shaped color filter
comprising a plurality of openings and the second color filter
is an island-shaped color filter disposed in the plurality of
openings, and the plurality of spacers overlap the net-shaped
color filter.

[0013] Exemplary embodiments of the present invention
disclose a method for manufacturing a display panel. The
method includes forming a first color filter comprising a
plurality of openings and a second color filter disposed in the
plurality of openings formed on a substrate. The method also
includes forming a spacer overlapping the first color filter.
[0014] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the invention, and
together with the description serve to explain the principles of
the invention.

[0016] FIG. 11is atop plan view of a display panel, accord-
ing to exemplary embodiments of the present invention.
[0017] FIG. 2is a cross-sectional view of the display panel
of FIG. 1 taken along the line II-II.

[0018] FIG. 3 is atop plan view of a display panel, accord-
ing to exemplary embodiments of the present invention.
[0019] FIG. 4isa cross-sectional view of the display panel
of FIG. 3 taken along the line IV-1V.

[0020] FIG. 5 is a cross-sectional view of a display panel,
according to exemplary embodiments of the present inven-
tion.

[0021] FIG. 6 is a cross-sectional view of a display panel,
according to exemplary embodiments of the present inven-
tion.

[0022] FIG. 7 is atop plan view of a display panel, accord-
ing to exemplary embodiments of the present invention.
[0023] FIG. 81s a top plan view of a liquid crystal display,
according to exemplary embodiments of the present inven-
tion.

[0024] FIG. 9 is a cross-sectional view of the liquid crystal
display of FIG. 8 taken along the line IX-IX.

[0025] FIG. 10 is a cross-sectional view of the liquid crystal
display of FIG. 8 taken along the line X-X.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0026] A display panel device and method of manufactur-
ing a display panel device are disclosed. In the following
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description, for the purposes of explanation, numerous spe-
cific details are set forth in order to provide a thorough undet-
standing of the present invention. It is apparent, however, to
one skilled in the art that the present invention may be prac-
ticed without these specific details or with an equivalent
arrangement. In other instances, well-known structures and
devices are shown in block diagram form in order to avoid
unnecessarily obscuring the present invention.

[0027] TItisunderstood that when an element such as a layer,
a film, a region, or a substrate is referred to as being “on” an
element, it can be directly on the element, over the element or
intervening elements may also be present. If any part is
referred to be disposed directly on a part, it means that there
is no intermediate part between the two parts. In contrast,
when an element such as a layer, film, region, or substrate is
referred to as being “under” an element, it can be directly
under the element, below the element, or intervening ele-
ments may also be present. If any part is said to be disposed
directly under a part, it means that there is no intermediate
part between the two parts.

[0028] Now, a display panel according to exemplary
embodiments of the present invention will be described with
reference to FIG. 1 and FIG. 2.

[0029] FIG.1isatopplan view ofadisplay panel according
to exemplary embodiments of the present invention, and FIG.
2is a cross-sectional view ofthe display panel of FIG. 1 taken
along the line I1-II.

[0030] Referring to FIG. 1 and FIG. 2, a display panel
device may be divided into a plurality of pixel areas RP, GP,
and BP, and the pixel areas RP, GP, and BP may be arranged
as a matrix. Each of pixel areas RP, GP, and BP may display
one of primary colors, and a desired color may be recognized
by the spatial or temporal sum of the primary colors. For
example, the primary colors may be three primary colors such
as ared, a green, and a blue color, and the red pixel area RP,
the green pixel area GP, and the blue pixel area BP can
sequentially be arranged in a row direction based on the
display panel device.

[0031] Each pixel area RP, GP, BP may correspond to each
color filters 230R, 230G, and 230B, and may display the color
representing from the corresponding color filters 230R,
230G, and 230B. The color filters 230R, 230G, and 230B may
respectively cover the corresponding pixel areas RP, GP, and
BP. In FIG. 1, the pixel areas RP, GP, and BP arereferred to as
regions represented by a dotted line.

[0032] The color filters 230R, 230G, and 230B can be dis-
posed on a substrate 210. The substrate 210 may be transpar-
ent and may be an insulating material. For example, the
material of the substrate 210 may include glass or plastic.
[0033] Thecolor filters 230R, 230G, and 230B may respec-
tively represent one of primary colors, and the primary colors
include, for example, a red, a green, and a blue. The color
filters 230R, 230G, and 230B may include a pigment and a
photosensitive material. In some examples, one of the color
filters 230R, 230G, and 230B has a net shape and the other
two have an island shape. For example, one of the net-shaped
color filters among the color filters 230R, 230G, and 230B has
a plurality of openings arranged in a matrix, and two of the
island-shaped color filters among the color filters 230R,
230G, and 230B can be disposed in the plurality of openings.
For example, as shown in FIG. 1, the blue color filter 230B
may have the net-shaped color filter, and the red color filter
230R and the green color filter 230G may have the island-
shaped color filter. In FIG. 1, the blue color filter 230B is
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represented by the slashed portion. Here, one red color filter
230R and one green color filter 230G may be disposed in the
same opening of the blue color filter 230B. Also, when the red
color filter 230R has the net shape, the green color filter 230G
and the blue color filter 230B may have the island shape, and
when the green color filter 230G has the net shape, the red
color filter 230R and the blue color filter 230B may have the
island shape. As shown in FIG. 1, the color filters 230R,
230G, and 230B may meet one another near the boundaries
between the color filters 230R, 230G, and 230B. Also, the
color filters 230R, 230G, and 230B may be overlapped with
one another or may be separated from one another.

[0034] The spacer 320, as a column spacer, may be dis-
posed on the color filters 230R, 230G, and 230B. At least one
of the plurality of spacers 320 may overlap one of the color
filters 230R, 230G, and 230B having the net shape among the
color filters 230R, 230G, and 230B. For example, at least one
of the plurality of spacers 320 may be disposed between the
pixel areas where the color representing from one of the color
filters 230R, 230G, and 230B having the net shape is pro-
vided. As shown in FIG. 1, the spacer 320 may overlap the
net-shaped color filter 230B. For example, the spacer 320
may be disposed between the blue pixel area BP and another
blue pixel area BP that is disposed on or under thereof.

[0035] Also, the spacer 320 may simultaneously be dis-
posed between a plurality of blue pixel areas BP, between a
plurality of green pixel areas GP, and between a plurality of
red pixel areas RP. In this example, a portion between the
plurality of green pixel areas GP means a portion between the
plurality of green color filters 230G, and a portion between
the plurality of red pixel areas RP means a portion between
the plurality of red color filters 230R. In some examples, at
least one spacer may be disposed between the island-shaped
color filters arranged in the column direction. Also, the spacer
320 may be disposed between the blue pixel areas BP and
simultaneously be disposed between the red pixel areas RP.
When the plurality of spacers 320 are disposed between two
or more pixel areas RP, GP, and BP, portions of the plurality of
spacers 320 can be a main spacers having a thick thickness,
and the remaining portions may be sub-spacers having a thin
thickness. The spacers 320 may have a shape that can be
extended in the column direction. For example, one spacer
320 may simultaneously be disposed between the green pixel
areas GP and between the blue pixel areas BP. The plane
shape of the spacers 320 may be a circular, an oval, or a
quadrangular. Also, an arrangement, a number, a kind, and a
shape ofthe spacers 320 may be variously changed, by way of
configuration of manufacturing process. In some examples,
two or more of the plurality of spacers 320 may overlap one of
the net-shaped color filters 230R, 230G, and 230B among the
color filters 230R, 230G, and 230B. In this regard, a thickness
uniformity of the display panel device may be achieved.

[0036] Next, a display panel according to exemplary
embodiments of the present invention will be described with
reference to FIG. 3 and FIG. 4. The same constituent elements
as of the previous exemplary embodiment with respect to
FIG. 1and FIG. 2 are indicated by the same reference numer-
als, and the same description may be omitted to avoid unnec-
essarily obscuring the present invention.

[0037] FIG.3isatopplanview ofadisplay panel according
to exemplary embodiments of the present invention, and FIG.
4is a cross-sectional view of the display panel of FIG. 3 taken
along the line IV-1V.
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[0038] For the illustration purpose, referring to FIG. 3 and
FIG. 4, the description for the display panel of FIG. 1 and
FIG. 2 may similarly be applied except for a light blocking
member 220 between the substrate 210 and the color filters
230R, 230G, and 230B.

[0039] A display panel can be divided in a plurality of pixel
areas RP, GP, and BP, and the pixel areas RP, GP, and BP are
arranged as a matrix. The pixel areas RP, GP, and BP may
respectively correspond to the color filters 230R, 230G, and
230B, thereby representing the colors of the corresponding
color filters 230R, 230G, and 230B. The color filters 230R,
230G, and 230B may respectively cover the pixel areas RP,
GP, and BP. In FIG. 3, the pixel areas RP, GP, and BP can
respectively be a region represented by solid lines.

[0040] One of the color filters 230R, 230G, and 230B has
the net shape, and the other two filters have the island shape.
For example, one of the net-shaped color filters among the
color filters 230R, 230G, and 230B may have a plurality of
openings arranged in a matrix, and two of the island-shaped
color filters among the color filters 230R, 230G, and 230B
may be disposed in the plurality of openings. For example, as
shown in FIG. 3, the blue color filter 230B has the net shape,
and the red color filter 230R and the green color filter 230G
may have the island shape. In this example, one red color filter
230R and one green color filter 230G can be disposed in the
same opening of the blue color filter 230B. Also, when thered
color filter 230R has the net shape, the green color filter 230G
and the blue color filter 230B may have the island shape, and
when the green color filter 230G has the net shape, the red
color filter 230R and the blue color filter 230B may have the
island shape. As shown in FIG. 3, the color filters 230R,
230G, and 230B can be separated from one another near the
boundary between the color filters 230R, 230G, and 230B.
Also, the color filters 230R, 230G, and 230B may be over-
lapped with one another or may meet each other.

[0041] A light blocking member 220 referred to as a black
matrix may prevent light leakage from between the plurality
of color filters 230R, 230G, and 230B. The light blocking
member 220 with a net shape has a plurality of openings to
pass the light therethrough. In FIG. 3, the slashed portion is
the light blocking member 220. The island-shaped color fil-
ters 230R and 230G may respectively cover the openings of
the light blocking member 220. The color filter 230B of the
net shape may cover the opening of the light blocking mem-
ber 220 that may not be covered by the island-shaped color
filters 230R and 230G. The light blocking member 220 may
be disposed between the plurality of the island-shaped color
filters 230R that can be arranged in the column direction.
Also, the light blocking member 220 may be disposed
between the island-shaped color filters 230R and 230G and
the net-shaped color filter.

[0042] Themain spacer 320 and the sub-spacer 321, having
thinner thickness than that of the main spacer 320, may over-
lap the blue color filter 230B. Accordingly, the main spacer
320 and the sub-spacer 321 disposed on the blue color filter
230B may have substantially the same thickness such that the
thickness uniformity of the display panel may be obtained.
This scheme may particularly be observed when compared
with an approach that the spacers are disposed on the color
filters which represent different colors.

[0043] In some examples, it is contemplated that at least
one of the plurality of main spacers 320 and the plurality of
sub-spacers 321 may overlap with at least one of the net-
shaped color filters 230R, 230G, and 230B among the color
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filters 230R, 230G, and 230B. For example, at least one of the
plurality of main spacers 320 may be disposed between the
pixel areas that represent the color of one of the net-shaped
color filters 230R, 230G, and 230B. For example, the main
spacer 320 may be disposed between the blue pixel area BP
and another blue pixel area BP that may be disposed on or
under thereof. One or more main spacers 320 may be formed
in the display panel. The sub-spacers 321 may be respectively
disposed between the plurality of green pixel areas GP and
between the plurality of red pixel areas RP. In this example, at
least one of the sub-spacers may be disposed between the
color filters of the island shape arranged in the column direc-
tion. By way of configuration, one or more sub-spacers 321
may be formed in the display panel, or they may be omitted.
At least one of the plurality of main spacers 320 and the
plurality of sub-spacers 321 may have a shape that can be
extended in the column direction. For example, one main
spacer 320 may simultaneously be disposed between the
green pixel areas GP and between the blue pixel areas BP.
Also, one sub-spacer 321 may simultaneously be disposed
between the green pixel areas GP and between the red pixel
areas RP. Also, an arrangement, a number, and a shape of the
main spacers 320 and the sub-spacers 321 may be variously
changed by way of configuration of manufacturing process.
In some examples, two or more of the plurality of main
spacers 320 and the plurality of sub-spacers 321 may overlap
one of the net-shaped color filters 230R, 230G, and 230B
among the color filters 230R, 230G, and 230B, and thereby
the thickness uniformity of the display panel device may be
achieved.

[0044] Next, a display panel according to exemplary
embodiments of the present invention will be described with
reference to FIG. 5. The same constituent elements as of the
previous exemplary embodiment with respect to FIG. 1, FIG.
2, FIG. 3 and FIG. 4 are indicated by the same reference
numerals, and the same description may be omitted to avoid
unnecessarily obscuring the present invention.

[0045] FIG. 5 is a cross-sectional view of a display panel,
according to exemplary embodiments of the present inven-
tion.

[0046] For the illustration purpose, referring to FIG. 5, the
description of the display panel of FIG. 3 and FIG. 4, except
for a common electrode 270 disposed on the color filters
230R, 230G, and 230B, and the spacers 320, and the omission
of the sub-spacers 321, may similarly be applied. The com-
mon electrode 270 may include a transparent conductive
material such as ITO and IZO. Also, an overcoat may be
further included between the color filters 230R, 230G, and
230B, and the common electrode 270.

[0047] One of the color filters 230R, 230G, and 230B may
have a net shape, and the other two may have an island shapes.
In this example, one of the net-shaped color filters among the
color filters 230R, 230G, and 230B may have a plurality of
openings arranged in a matrix, and two of the island-shaped
color filters among the color filters 230R, 230G, and 230B can
be disposed in the plurality of openings. For example, the blue
color filter 230B may have the net shape, and the red color
filter 230R and the green color filter 230G may have the island
shape. Here, one of the red color filter 230R and one of the
green color filter 230G can be disposed in the same opening of
the blue color filter 230B. Also, when the red color filter 230R
has the net shape. the green color filter 230G and the blue
color filter 230B may have the island shape, and when the
green color filter 230G has the net shape, the red color filter
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230R and the blue color filter 230B may have the island
shape. The color filters 230R, 230G, and 230B may face one
another, and may overlap one another, or may be separated
from one another near the boundaries between the color filters
230R, 230G, and 230B.

[0048] The net-shaped light blocking member 220 may
have a plurality of openings to pass the light therethrough.
The island-shaped color filters 230R and 230G may respec-
tively cover the openings of the light blocking member 220.
The color filter 230B of the net shape may cover the opening
of the light blocking member 220 that may not be covered by
the island-shaped color filters 230R and 230G. The light
blocking member 220 may be disposed between the plurality
of island-shaped color filters 230R that may be arranged in the
column direction. Also, the light blocking member 220 may
be disposed between the island-shaped color filters 230R and
230G and the net-shaped color filter 230B.

[0049] The main spacer 320 and the sub-spacer 321, having
the thinner thickness than that of the main spacer 320, may
overlap the blue color filter 230B. Accordingly, the main
spacer 320 and the sub-spacer 321 disposed on the blue color
filter 230B may have substantially the same thickness such
that the thickness uniformity of the display panel may be
further obtained. This may particularly be observed when
compared with an approach that the spacers are disposed on
the color filters of the different colors.

[0050] In some examples, it is contemplated that at least
one of the plurality of main spacers 320 and the plurality of
sub-spacers 321 may overlap with at least one of the net-
shaped color filters 230R, 230G, and 230B among the color
filters 230R, 230G, and 230B. For example, at least one of the
plurality of main spacers 320 may be disposed between the
pixel areas that represent the color of one of the net-shaped
color filters 230R, 230G, and 230B. For example, the main
spacer 320 may be disposed between the blue pixel area BP
and another blue pixel area BP that may be disposed on or
under thereof. One or more main spacers 320 may be formed
in the display panel. The sub-spacers 321 may be respectively
disposed between the plurality of green pixel areas GP and
between the plurality of red pixel areas RP. In this example, at
least one sub-spacer may be disposed between the island-
shaped color filters arranged in the column direction. By way
of configuration, one or more sub-spacers 321 may be formed
in the display panel, or they may be omitted. At least one of
the plurality of main spacers 320 and the plurality of sub-
spacers 321 may have a shape that can be extended in the
column direction. For example, one main spacer 320 may be
simultaneously be disposed between the green pixel areas GP
and between the blue pixel areas BP. Also, one sub-spacer 321
may simultaneously be disposed between the green pixel
areas GP and between the red pixel areas RP. Also, an
arrangement, a number, and a shape of the main spacers 320
and the sub-spacers 321 may be variously changed by way of
configuration for achieving an optimum manufacturing pro-
cess. In some examples, two or more of the plurality of main
spacers 320 and the plurality of sub-spacers 321 may overlap
one of the net-shaped color filters 230R, 230G, and 230B
among the color filters 230R, 230G, and 230B, and thereby
the thickness uniformity of the display panel device may be
achieved.

[0051] Next, a display panel according to exemplary
embodiments of the present invention will be described with
reference to FIG. 6. The same constituent elements as of the
previous exemplary embodiment with respect to FIG. 1, FIG.
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2, FIG. 3, FIG. 4 and FIG. 5 are indicated by the same
reference numerals, and the same description may be omitted
to avoid unnecessarily obscuring the present invention.

[0052] FIG. 6 is a cross-sectional view of a display panel,
according to exemplary embodiments of the present inven-
tion.

[0053] For the illustration purpose, referring to FIG. 6, the
description of the display panel of FIG. 5, except for the
common electrode 270 disposed on the spacer 320, and the
spacer 321 disposed on the common electrode 270, may
similarly be applied. The spacer 321 may include both the
main spacers and the sub-spacers, or may include only the
main spacers. In this example, the sub-spacers 320 may have
thinner thicknesses than those of the main spacers. The com-
mon electrode 270 may cover the whole surface of the display
panel, and a portion overlapping the spacer 320 among the
common electrode 270 may serve as the touch screen panel.
The detailed description of the application thereof will be
given with reference to FIG. 8 to FIG. 10. Also, an overcoat
may further be included between the color filters 230R, 230G,
and 230B and the common electrode 270.

[0054] One of the color filters 230R, 230G, and 230B has
the net shape, and the other two have the island shape. In this
example, one of the net shaped color filters among the color
filters 230R, 230G, and 230B has a plurality of openings
arranged in a matrix, and two of the island shaped color filters
among the color filters 230R, 230G, and 230B may be dis-
posedinthe plurality of openings. For example, the blue color
filter 230B has the net shape, and the red color filter 230R and
the green color filter 230G may have the island shape. For
example, one of the red color filters 230R and one of the green
color filters 230G may be disposed in the same opening of the
blue color filter 230B. Also, when the red color filter 230R has
the net shape, the green color filter 230G and the blue color
filter 230B may have the island shape, and when the green
color filter 230G has the net shape, the red color filter 230R
and the blue color filter 230B may have the island shape. The
color filters 230R, 230G, and 230B may meet one another,
may overlap one another, or may be separated from one
another near the boundaries between the color filters 230R,
230G, and 230B.

[0055] The net-shaped light blocking member 220 may
have a plurality of openings passing the light therethrough.
The color filters 230R and 230G of the island shape may
respectively cover the openings of the light blocking member
220. The color filter 230B of the net shape may cover the
opening of the light blocking member 220 that may not be
covered by the color filters 230R and 230G of the island
shape. The light blocking member 220 may be disposed
between the plurality of color filters 230R of the island shape
that may be arranged in the column direction. Also, the light
blocking member 220 may be disposed between the island-
shaped color filters 230R and 230G and the net-shaped color
filter 230B.

[0056] The main spacers 320 and the sub-spacers 321, hav-
ing the thinner thicknesses than those of the main spacers 320,
may overlap the blue color filter 230B. Accordingly, the main
spacers 320 and the sub-spacers 321 may be disposed on the
blue color filter 230B having substantially same thickness
such that the thickness uniformity of the display panel may be
obtained. This scheme may particularly be observed when
compared with an approach that the spacers are disposed on
the color filters which represent different colors.
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[0057] In some examples, it is contemplated that at least
one of the plurality of main spacers 320 and the plurality of
sub-spacers 321 may overlap with at least one of the net-
shaped color filters 230R, 230G, and 230B among the color
filters 230R, 230G, and 230B. For example, at least one of the
plurality of main spacers 320 may be disposed between the
pixel areas that represent the color of one of the net-shaped
color filters 230R, 230G. For example, the main spacer 320
may be disposed between the blue pixel area BP and the other
blue pixel area BP that may be disposed on or under thereof.
One or more main spacers 320 may be formed in the display
panel. The sub-spacers 321 may be respectively disposed
between the plurality of green pixel areas GP and between the
plurality of red pixel areas RP. In this example, at least one
sub-spacer may be disposed between the color filters of the
island shape arranged in the column direction. By way of
configuration, one or more sub-spacers 321 may be formed in
the display panel, or they may be omitted. At least one of the
plurality of main spacers 320 and the plurality of sub-spacers
321 may have a shape that can be extended in the column
direction. For example, one main spacer 320 may simulta-
neously be disposed between the green pixel areas GP and
between the blue pixel areas BP. Also, one sub-spacer 321
may simultaneously be disposed between the green pixel
areas GP and between the red pixel areas RP. Also, an
arrangement, a number, and a shape of the main spacers 320
and the sub-spacers 321 may be variously changed by way of
configuration for achieving an optimum manufacturing pro-
cess. In some examples, two or more of the plurality of main
spacers 320 and the plurality of sub-spacers 321 may overlap
one of the net-shaped color filters 230R, 230G, and 230B
having the net shape among the color filters 230R, 230G, and
230B, and thereby the thickness uniformity of the display
panel device may be obtained.

[0058] A display panel according to exemplary embodi-
ments of the present invention will be described with refer-
ence to FIG. 7. The same constituent elements as of the
previous exemplary embodiment with respect to FIG. 1, FIG.
2,FIG. 3, FIG. 4, FIG. 5 and FIG. 6 are indicated by the same
reference numerals, and the same description may be omitted
to avoid unnecessarily obscuring the present invention.
[0059] FIG. 7 is a top plan view of a display panel, accord-
ing to exemplary embodiments of the present invention.
[0060] For the illustration purpose, referring to FIG. 7, the
description of the display panel of FIG. 3 and FIG. 4 may be
similarly be applied except for the sub-spacers 321 extending
in the row direction between the red pixel areas RP, and
between the green pixel areas GP. Also, the main spacers 320
may be extended in the row direction as well as the sub-
spacers 321. For example, while reducing the number of the
spacers 320 and 321, the area occupied with the spacers 320
and 321 may be maintained or increased. Accordingly, the
restoring force of the spacers 320 and 321 can be increased
and a margin for a filling amount of the liquid crystal may be
improved.

[0061] One of the color filters 230R, 230G, and 230B may
have a net shape, and the other two may have an island shapes.
In this example, one of the net shaped color filters among the
color filters 230R, 230G, and 230B may have a plurality of
openings arranged in matrix, and two of the island-shaped
color filters among the color filters 230R, 230G, and 230B can
be disposed in the plurality of openings. For example, the blue
color filter 230B may have the net shape, and the red color
filter 230R and the green color filter 230G may have the island
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shape. Here, one of the red color filters 230R and one of the
green color filters 230G can be disposed in the same opening
of the blue color filter 230B. Also, when the red color filter
230R has the net shape, the green color filter 230G and the
blue color filter 230B may have the island shape, and when
the green color filter 230G has the net shape, the red color
filter 230R and the blue color filter 230B may have the island
shape. The color filters 230R, 230G, and 230B may face one
another, and may overlap with one another, or may be sepa-
rated from one another near the boundaries between the color
filters 230R, 230G, and 230B.

[0062] The net-shaped light blocking member 220 may
have a plurality of openings to pass the light therethrough.
The island-shaped color filters 230R and 230G may respec-
tively cover the openings of the light blocking member 220.
The color filter 230B of the net shape may cover the opening
of the light blocking member 220 that may not be covered by
the island-shaped color filters 230R and 230G. The light
blocking member 220 may be disposed between the plurality
ofisland-shaped color filters 230R that may be arranged in the
column direction. Also, the light blocking member 220 may
be disposed between the island-shaped color filters 230R and
230G, and the net-shaped color filter 230B.

[0063] Themain spacers 320 and the sub-spacers 321, hav-
ing the thinner thicknesses than those of the main spacers 320,
may overlap the blue color filter 230B. Accordingly, the main
spacers 320 and the sub-spacers 321 disposed on the blue
color filter 230B may have substantially the same thickness
such that the thickness uniformity of the display panel may be
further obtained. This may particularly be observed when
compared with an approach that the spacers are disposed on
the color filters of the different colors.

[0064] In some examples, it is contemplated that at least
one of the plurality of main spacers 320 and the plurality of
sub-spacers 321 may overlap with at least one of the net-
shaped color filters 230R, 230G, and 230B among the color
filters 230R, 230G, and 230B. For example, at least one of the
plurality of main spacers 320 may be disposed between the
pixel areas that represent the color of one of the net-shaped
color filters 230R, 230G, and 230B. For example, the main
spacer 320 may be disposed between the blue pixel area BP
and another blue pixel area BP that may be disposed on or
under thereof. One or more main spacers 320 may be formed
in the display panel. The sub-spacers 321 may be respectively
disposed between the plurality of green pixel areas GP and
between the plurality of red pixel areas RP. In this example, at
least one sub-spacer may be disposed between the color filters
of the island shape arranged in the column direction. By way
of configuration, one or more sub-spacers 321 may be formed
in the display panel, or they may be omitted. Also, an arrange-
ment, a number, and a shape of the main spacers 320 and
sub-spacers 321 may be variously changed. For example, two
or more of the plurality of main spacers 320 and the plurality
of sub-spacers 321 may overlap one of the net-shaped color
filters 230R, 230G, and 230B among the color filters 230R,
230G, and 230B, and thereby the thickness uniformity of the
display panel may be obtained.

[0065] Next, a liquid crystal display according to exem-
plary embodiments of the present invention will be described
with reference to FIG. 8 to FIG. 10. The same constituent
elements as of the previous exemplary embodiment with
respect to FIG. 1, FIG. 2, FIG. 3, FIG. 4, FIG. 5, FIG. 6 and
FIG. 7 are indicated by the same reference numerals, and the
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same description may be omitted to avoid unnecessarily
obscuring the present invention.

[0066] FIG. 81s a top plan view of a liquid crystal display,
according to exemplary embodiments of the present inven-
tion, FIG. 9 is a cross-sectional view of the liquid crystal
display of FIG. 8 taken along the line IX-IX, and FIG. 10 is a
cross-sectional view of the liquid crystal display of FIG. 8
taken along the line X-X.

[0067] Referring to FIG. 8 to FIG. 10, a liquid crystal
display may include a first display panel 100, a second display
panel 200, and a liquid crystal layer 3 interposed between the
first display panel 100 and the second display panel 200, and
may have a contact sensing function capable of detecting
external contact.

[0068] Alignment layers (not shown) may be formed on the
inner surface of the first display panel 100 and the second
display panel 200, and they may be homogeneous alignment
layers. Polarizers (not shown) may be provided on the outer
surface of the first display panel 100 and the second display
panel 200.

[0069] Firstly, the first display panel 100 will be described.

[0070] A gate line 121, a storage electrode line 131, and a
first sensing signal line 61 may be formed on a first substrate
110. The gate line 121, the storage electrode line 131, and the
first sensing signal line 61 may be disposed with the same
layer, may include a conductive material such as a copper, an
aluminum, and alloys thereof, and may be a multiple layer
structure such as double layers or triple layers.

[0071] The first substrate 110 may include a transparent
insulating material. For example, the first substrate 110 may
include a glass and a plastic.

[0072] The gate line 121 can transmit gate signals and can
extend in a substantially horizontal direction. Each gate line
121 may include a plurality of gate electrodes 124 protruding
in the upward direction.

[0073] The storage electrode line 131 can receive a prede-
termined voltage, and can extend parallel to the gate line 121.
The storage electrode line 131 may close to the gate line 121.
The storage electrode line 131 may include a storage elec-
trode 133 extending in a substantially vertical direction. The
storage electrode lines 131 may be connected to one another
by a connecting member 83 through the storage electrode 133
and a contact hole 183. Here, the connecting member 83 may
include a transparent conductive material or a reflective
metal, and may be formed with the same process as a pixel
electrode 191. Also, a shape, a connection, and an arrange-
ment of the storage electrode line 131 and the storage elec-
trode 133 may be variously changed by way of configuration
for achieving an optimum manufacturing process.

[0074] The first sensing signal line 61 may be extended
substantially parallel to the gate line 121. The first sensing
signalline 61 may be closed to the gate line 121 under the gate
line 121. The first sensing signal line 61 may be provided to
transmit a coordinate of a position where external contact
may be generated along with a second sensing signal line 91
to a sensing signal unit (not shown). The first sensing signal
line 61 may be disposed with the same layer as the gate line
121, and the second sensing signal line 91 may be disposed
with the same layer as the data line 171. The first sensing
signal line 61 and the second sensing signal line 91 may
respectively be connected to connect members 84a and 845
through contact holes 184a and 184b. The connecting mem-
bers 84a and 845 may include the transparent conductive

Oct. 23,2014

material or the reflective metal, and may be formed with the
same process as the pixel electrode 191.

[0075] A gate insulating layer 140 may be formed on the
gate line 121, the storage electrode line 131, and the first
sensing signal line 61. The gate insulating layer 140 may
include silicon nitride (SiNx) or silicon oxide (SiOx).
[0076] A semiconductor island 154 may be formed on the
gate insulating layer 140. The semiconductor island 154 may
be formed of hydrogenated amorphous silicon (referred to as
“a-S1”) or polysilicon. The semiconductor 154 may overlap
the gate electrode 124, and the spacer 321 may be disposed at
the overlapping region for maintaining the thickness unifor-
mity of the first display panel 100.

[0077] Ohmic contacts 163 and 165 may bedisposed on the
semiconductor 154. The ohmic contacts 163 and 165 may
include n+ hydrogenated amorphous silicon doped with an
n-type impurity at a high concentration, or of silicide.

[0078] A dataline 171, a drain electrode 175, and the sec-
ond sensing signal line 91 may be formed on the ohmic
contacts 163 and 165 and the gate insulating layer 140. The
data line 171, the drain electrode 175, and the second sensing
signal line 91 may be disposed with the same layer, may
include a conductive material such as a copper, an aluminum,
and alloys thereof, and may be a multiple layer structure such
as double layers or triple layers.

[0079] The data line 171 may be provided to transmit data
voltages and be extended substantially in the vertical direc-
tion thereby to intersect the gate line 121. The data line 171 is
substantially parallel to the storage electrode 133, and may
close to the gate electrode 124. The data line 171 may include
asource electrode 173. The source electrode 173 may overlap
the gate electrode 124. Also, the source electrode 173 may
have various shapes such as a U-shape or J-shape.

[0080] The drain electrode 175 may be separated from the
data line 171, and may include a protrusion member 177. The
end of the drain electrode 175 may be enclosed by the source
electrode 173, and the protrusion 177 may be extended sub-
stantially in the horizontal direction and may overlap a por-
tion of the pixel electrode 191. By way of configuration, the
protrusion 177 may be omitted. Further, a shape, a size, and an
arrangement of the drain electrode 175 and a protrusion 177
may be variously changed. A portion of the drain electrode
175 can electrically be connected to the pixel electrode 191
through a contact hole 185.

[0081] The second sensing signal line 91 may substantially
parallel to the data line 171. The second sensing signal line 91
may close to the left data line 171. The second sensing signal
line 91 may be provided to transmit the coordinated position
where the external contact is generated along with the first
sensing signal line 61 to the sensing signal unit (not shown).

[0082] The gate electrode 124, the source electrode 173,
and the drain electrode 175 may form a thin film transistor
(TFT) along with the semiconductor 154, and the channel of
the thin film transistor may be formed in the semiconductor
154 between the source electrode 173 and the drain electrode
175.

[0083] The ohmic contacts 163 and 165 may be interposed
to a limited portion between the underlying semiconductor
154 and the overlying data line 171 and drain electrode 175,
and this approach can reduce contact resistance therebe-
tween. The semiconductor islands 154 may include some
exposed portions, which may be overlapped with the data line
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171, the drain electrode 175, and the second sensing signal
line 91, along with a portion between the source electrode 173
and the drain electrode 175.

[0084] A passivation layer 180 may be formed on the data
line 171, the drain electrode 175, the second sensing signal
line 91, and the exposed semiconductor 154. The passivation
layer 180 may include an organic insulating material or an
inorganic insulating material such as a silicon nitride and a
silicon oxide. The passivation layer 180 may include an upper
layer and a lower layer, and in this example, the upper layer
may include the organic insulating material and may have a
thicker thickness than that of the lower layer. The passivation
layer 180 may have contact holes 183, 1844, 1845, and 185.

[0085] The pixel electrode 191 and the connecting mem-
bers 83, 84a, and 845 may be formed on the passivation layer
180. The pixel electrode 191 and the connecting members 83,
84a, and 845 may be disposed with the same layer, and may
include a transparent conductive material such as ITO and
170, or a reflective metal such as an aluminum, a silver, a
chromium, or alloys thereof.

[0086] The pixel electrodes 190 may physically and elec-
trically connected to the drain electrodes 175 through contact
holes 185, and may be supplied with a data voltage from the
drain electrodes 175. The pixel electrode 190 to which the
data voltage is applied can generate an electric field along
with the common electrode 270 of the second display panel
200, thereby determining the orientation of liquid crystal
molecules of the liquid crystal layer 3 between the two elec-
trodes 191 and 270. The luminance of light passing through
the liquid crystal layers can be changed according to the
orientation of the liquid crystal molecules.

[0087] The pixel electrodes 190 and the common electrode
270 may comprise a capacitor (hereinafter referred to as a
“liquid crystal capacitor”). The liquid crystal capacitor may
be provided to maintain a voltage applied thereto even after
the thin film transistor is turned off.

[0088] The pixel electrode 191 may overlap the storage
electrode line 131 and the storage electrode 133 thereby
forming a storage capacitor.

[0089] Next, the second display panel 200 will be
described.
[0090] The second display panel 200 may be applied with

the description of the display panel of FIG. 6 and FIG. 7.

[0091] One of the color filters 230R, 230G, and 230B may
have a net shape, and the other two may have island shapes. In
this example, one of the net-shaped color filters among the
color filters 230R, 230G, and 230B have a plurality of open-
ings arranged in matrix, and two of the island-shaped color
filters among the color filters 230R, 230G, and 230B may be
disposed in the plurality of openings. For example, the blue
color filter 230B may have the net shape, and the red color
filter 230R and the green color filter 230G may have the island
shape. For example, one of the red color filters 230R and one
of the green color filters 230G may be disposed in the same
opening ofthe blue color filter 230B. Also, when the red color
filter 230R has the net shape, the green color filter 230G and
the blue color filter 230B may have the island shape, and
when the green color filter 230G has the net shape, the red
color filter 230R and the blue color filter 230B may have the
island shape. The color filters 230R, 230G, and 230B may
face one another, may overlap each other, or may be separated
from each other near the boundaries formed between the
color filters 230R, 230G, and 230B.
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[0092] Themain spacers 320 and the sub-spacers 321, hav-
ing the thinner thicknesses than those of the main spacers 320,
may overlap the blue color filter 230B. Accordingly, the main
spacers 320 and the sub-spacers 321 disposed on the blue
color filter 230B may have substantially the same thickness
such that the thickness uniformity of the display panel may be
obtained. This scheme may particularly be observed when
compared with an approach that the spacers are disposed on
the color filters which represent different colors.

[0093] In some examples, it is contemplated that at least
one of the plurality of main spacers 320 and the plurality of
sub-spacers 321 may overlap with at least one of the net-
shaped color filters 230R, 230G, and 230B among the color
filters 230R, 230G, and 230B. That is, at least one of the
plurality of main spacers 320 may be disposed between the
pixel areas that may represent the color of one of the net-
shaped color filter 230R, 230G, and 230B. For example, the
main spacer 320 may be disposed between the blue pixel area
BP and another blue pixel area BP that may be disposed on or
under thereof. One or more main spacers 320 may be formed
in the display panel. The sub-spacers 321 may respectively be
disposed between the plurality of green pixel areas GP and
between the plurality of red pixel areas RP. For example, at
least one sub-spacer may be disposed between the color filters
of the island shape arranged in the column direction. One or
more sub-spacers 321 may be formed in the display panel, or
they may be omitted by way of configuration. At least one of
the plurality of main spacers 320 and the plurality of sub-
spacers 321 may have a shape that may be extended in the
column direction. For example, one main spacer 320 may
simultaneously be disposed between the green pixel areas GP
and between the blue pixel areas BP. Also, one sub-spacer 321
may simultaneously be disposed between the green pixel
areas GP and between the red pixel areas RP. By way of
configuration, an arrangement, a number, and a shape of the
main spacers 320 and the sub-spacers 321 may be variously
changed. For example, two or more of the plurality of main
spacers 320 and the plurality of sub-spacers 321 may overlap
with one of the net-shaped color filters 230R, 230G, and 230B
among the color filters 230R, 230G, and 230B, and thereby
the thickness uniformity of the display panel may be
obtained.

[0094] The light blocking member 220 having a net shape
may include a plurality of openings to pass the light there-
through. The color filters 230R and 230G of the island shape
may respectively cover the openings of the light blocking
member 220. The color filter 230B of the net shape may cover
the opening of the light blocking member 220 that may not
covered by the color filters 230R and 230G of the island
shape. Also, the light blocking member 220 may be disposed
on the second substrate 210, and may be disposed at the
region overlapping with the gate line 121, the storage elec-
trode line 131, the first sensing signal line, the data line 171,
the second sensing signal line 91, the semiconductor 154, and
the thin film transistor. An overcoat 250 may be disposed
between the color filters 230R, 230G, and 230B, and the
commor electrode 270.

[0095] Referring to FIG. 10, if contact is generated at the
external of the second display panel 200, the contact portion
may be changed in the lower direction such that the distance
can be closed along with the first display panel 100. Here, the
portion of the common electrode 270 overlapping the upper
surface of the spacer 320 may be contacted with the connect-
ing members 84a and 84b. Accordingly, the connecting mem-
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bers 84a and 845 can electrically be connected to each other
such that the first sensing signal line 61 and the second sens-
ing signal line 91 as a pair intersecting the contact portion
may transmit the sensing signal. Next, the sensing signal may
be calculated and processed in the sensing signal unit (not
shown) and the signal controller (not shown), thereby calcu-
lating the detection of the coordinated contact portion.
[0096] A display panel, according to exemplary embodi-
ments of the present invention, may include a substrate, a first
color filter and a second color filter disposed on the substrate.
A plurality of spacers may be disposed on the first color filter
and the second color filter. The first color filter is a net-shaped
color filter including a plurality of openings and the second
color filter is an island-shaped color filter disposed in the
plurality of openings, and a plurality of spacers may overlap
the color filter of the net shape.

[0097] The second color filter may include a plurality of
island-shaped color filters arranged in a column direction, and
at least one of a plurality of spacers may be disposed between
the plurality of island-shaped color filters.

[0098] The plurality of spacers may have different thick-
nesses.
[0099] At least one of a plurality of spacers may be

extended in a row direction.

[0100] The second color filter may include a plurality of
island-shaped color filters arranged in the column direction,
and a light blocking member disposed under the first color
filter and the second color filter and disposed between the
plurality of color filters of the island shape, and between the
first color filter and the second color filter.

[0101] A common electrode may be disposed between the
first color filter and the second color filter, and between a
plurality of spacers.

[0102] A common electrode may be disposed on the first
color filter and the second color filter, and at least one of a
plurality of spacers may be disposed between the common
electrode and the first color filter, or between the common
electrode and the second color filter.

[0103] At least one of a plurality of spacers may be dis-
posed on the common electrode.

[0104] A liquid crystal display according to exemplary
embodiments of the present invention may include a first
display panel and a second display panel facing each other.
And a liquid crystal layer may be disposed between the first
display panel and the second display panel. The second dis-
play panel may include a second substrate, a first color filter,
and a second color filter disposed on the second substrate, and
a plurality of spacers may be disposed on the first color filter
and the second color filter. The first color filter is a net-shaped
color filter including a plurality of openings, and the second
color filter is an island shaped color filter disposed in the
plurality of openings, and the plurality of spacers may overlap
the color filter of the net shape.

[0105] The first display panel may include a first substrate,
a gate line including a gate electrode disposed on the first
substrate and, a first sensing signal line disposed on the first
substrate, a semiconductor disposed on the gate electrode, a
source electrode and a drain electrode disposed on the semi-
conductor to face each other, a data line disposed on the
semiconductor to intersect the gate line, a second sensing
signal line disposed on the semiconductor to intersect the first
sensing signal line, and a pixel electrode connected to the
drain electrode.
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[0106] A first connecting member connected to the first
sensing signal line and a second connecting member con-
nected to the second sensing signal line may be further
included, and at least one of the plurality of spacers may
overlap the first connecting member and the second connect-
ing member.

[0107] The first connecting member and the second con-
necting member may be disposed at the same layer as the
pixel electrode.

[0108] A common electrode may be disposed on the first
color filter and the second color filter, and a spacer may be
provided to overlap the first connecting member and the sec-
ond connecting member that may be disposed between the
common electrode and the first color filter and second color
filter.

[0109] A light blocking member may be disposed between
the second substrate and the first color filter and second color
filter.

[0110] A manufacturing method of a display panel accord-
ing to exemplary embodiments of the present invention
includes forming a first net-shaped color filter including a
plurality of openings and a second island-shaped color filter
disposed in the plurality of openings on a substrate, and
forming a spacer overlapping the first color filter.

[0111] The second color filter may include a plurality of
color filters of the island shape arranged in the column direc-
tion, and a light blocking member may be provided between
the plurality of color filters of the island shape and between
the first color filter and the second color filter may be formed
prior to forming the first color filter or the second color filter.
[0112] A common electrode may further be formed on the
first color filter and the second color filter prior to forming the
spacer.

[0113] The spacer may include a plurality of spacers, and a
common electrode on at least one of the plurality of spacers
may be further included.

[0114] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A display panel comprising:

a substrate; and

a first color filter and a second color filter disposed on the

substrate,

wherein the first color filter is a net-shaped color filter

comprising a plurality of openings disposed in a display
area, and the second color filter comprises a plurality of
island-shaped color filters disposed in the plurality of
openings disposed in the display area, and

wherein the first and second portions of the first color filter

being disposed in the display area.

2. The display panel of claim 1, further comprising a plu-
rality of spacers disposed on the first color filter or the second
color filter.

3. The display panel of claim 2, wherein the plurality of
spacers overlap the net-shaped color filter.

4. The display panel of claim 2, wherein at least one of the
plurality of spacers is disposed between the plurality of the
island-shaped color filters.
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5. The display panel of claim 2, wherein the plurality of
spacets has different thicknesses.

6. The display panel of claim 2, wherein at least one of the
plurality of spacers is extended in the row direction.

7. The display panel of claim 1, wherein the plurality of
island-shaped color filters is arranged in the column direction.

8. The display panel of claim 7, wherein the display panel
further comprises a light blocking member disposed under
the first color filter and the second color filter, and the light
blocking member is disposed between the plurality of island-
shaped color filters and between the first color filter and the
second color filter.

9. The display panel of claim 2, wherein at least one of the
plurality of spacers is extended in the row direction.

10. The display panel of claim 2, further comprising a
common electrode disposed on the first color filter and the
second color filter, and at least one of the plurality of spacers
is disposed between the common electrode and the first color
filter, or between the common electrode and the second color
filter.
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11. The display panel of claim 10, wherein at least one of
the plurality of spacers is disposed on the common electrode.

12. The display panel of claim 2, wherein the plurality of
island-shaped color filters is arranged in the column direction,
and

wherein at least one of the plurality of spacers is disposed

between the plurality of island-shaped color filters.

13. The display panel of claim 12, wherein the plurality of
spacers has different thicknesses.

14. The display panel of claim 13, wherein at least one of
the plurality of spacers is extended in the row direction.

15. The display panel of claim 12, further comprising a
common electrode disposed on the first color filter and the
second color filter, and at least one of the plurality of spacers
is disposed between the common electrode and the first color
filter or between the common electrode and the second color
filter.

16. The display panel of claim 15, wherein at least one of
the plurality of spacers is disposed on the common electrode.
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