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A liquid crystal display includes a first display panel includ-
ing a first substrate, and first and second color filters disposed
on the first substrate and adjacent to each other, a second
display panel including a second substrate facing the first
display panel and a first spacer disposed on the second sub-
strate, and a liquid crystal layer disposed between the first and
second display panels. The first color filter includes a first
protrusion protruded toward and overlapped with the second
color filter. The first spacer faces the first protrusion, and the
firstand second display panels contact each other at a location
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LIQUID CRYSTAL DISPLAY INCLUDING
COLOR FILTERS, AND MANUFACTURING
METHOD THEREOF

[0001] This application claims priority to Korean Patent
Application No. 10-2008-0063522 filed on Jul. 1, 2008, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] (a) Field of the Invention

[0003] The present invention relates to a display device,
and more particularly, to a liquid crystal display including
color filters.

[0004] (b) Description of the Related Art

[0005] Liquid crystal displays are now widely used as aflat
panel display. A liquid crystal display has two display panels
on which field generating electrodes, such as pixel electrodes
and a common electrode are formed, and a liquid crystal layer
that is interposed between the panels. In the liquid crystal
display, voltages are applied to the field generating electrodes
so as to generate an electric field over the liquid crystal layer,
and the alignment of liquid crystal molecules of the liquid
crystal layer is determined by the electric field. Accordingly,
the polarization of incident light is controlled, thereby per-
forming image display.

[0006] The liquid crystal display further includes color fil-
ters for producing colored images. A color filter may be made
an organic material containing pigments. The color filters
have been increasingly located on the display panel side with
thin film transistors. The color filters each represent one of
three primary colors of red, green, and blue, and neighboring
color filters may be overlapped with each other near the
boundary thereof.

[0007] Meanwhile, spacers are provided between the dis-
play panels of the liquid crystal display to maintain a distance
therebetween, that is, to keep the thickness of the liquid
crystal layer substantially constant.

BRIEF SUMMARY OF THE INVENTION

[0008] Since a liquid crystal display may include color
filters located near a boundary of thin film transistors, and
spacers provided between the display panels of a liquid crys-
tal display to maintain a thickness of the liquid crystal layer
substantially constant, there are technical difficulties in
manufacturing the liquid crystal display apparatus.

[0009] For example, while beads have been conventionally
sprayed on the display panel, a method of forming columns
on the display panel using a material such as an organic
material may also be employed. While it is difficult with the
bead spacers to control the spacer positions, it may be rela-
tively easier employing the column spacers to essentially
freely determine those positions. In employing column spac-
ers, for processing convenience, the spacers may be disposed
on the relatively high thin film transistors.

[0010] However, as the thin film transistors are disposed
near the boundary of the color filters, with the overlapping of
the color filters as explained above, the height of the spacer
portions is increased so as to further reduce the thickness of
the spacers. Where the overlapped portions of the color filters
and the non-overlapped portions are formed arbitrarily, it
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becomes difficult to consistently maintain the distance
between the display panels, that is, the cell distance.

[0011] An exemplary embodiment of the present invention
provides a liquid crystal display including color filters,
including advantages of maintaining a cell distance in a con-
stant manner.

[0012] An exemplary embodiment of a display device
includes a first display panel including a first substrate, and
firstand second color filters disposed on the first substrate and
adjacent to each other. The display device further includes a
second display panel including a second substrate facing the
first display panel and a first spacer disposed on the second
substrate, and aliquid crystal layer disposed between the first
and second display panels. The first color filter includes a first
protrusion protruded toward and overlapped with the second
color filter. The first spacer faces the first protrusion, and the
first and second display panels contact each other at the area
of the first spacer.

[0013] The first protrusion may be smaller in size than the
first spacer.
[0014] The first display panel may further include a first

thin film transistor disposed on the substrate and overlapped
with the first protrusion, and a first pixel electrode connected
to the first thin film transistor.

[0015] The second color filter may be disposed between the
first protrusion and the first substrate.

[0016] The second color filter may include a second pro-
trusion protruded toward the first color filter and disposed
adjacent to the first protrusion.

[0017] The first display panel may further include a third
color filter disposed adjacent to the second color filter. The
first to third color filters display different colors, respectively.
The second and third color filters have the same shape as each
other, but the first color filter differs in shape from the second
and third color filters.

[0018] The first display panel may further include a second
thin film transistor disposed on the first substrate and sepa-
rated from the first thin film transistor, and a second pixel
electrode connected to the second thin film transistor. The
second display panel may further include a second spacer
having a same height as the first spacer and facing the second
thin film transistor. A first portion of the first display panel
facing the second spacer may be lower in height than a second
portion of the first display panel facing the first protrusion.
[0019] One of the first and second color filters may have a
concave portion disposed adjacent to the second thin film
transistor.

[0020] An exemplary embodiment of a display device
includes a first display panel including a first substrate, a
plurality of thin film transistors disposed on the first substrate,
and first, second, and third color filters disposed on the first
substrate and displaying different colors. The display device
further includes a second display panel facing the first display
panel, and aliquid crystal layer disposed between the firstand
second display panels. The first to third color filters display
different colors, respectively. The second and third color fil-
ters have a same shape as each other, and the first color filter
has a first portion that differs in shape from the second and
third color filters, and a second portion having the same shape
as the second and third color filters.

[0021] The first portion of the first color filter may be dis-
posed adjacent to the thin film transistor.

[0022] The liquid crystal display may further include a
spacer overlapped with the first portion of the first color filter.
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[0023] The first and second display panels may contact
each other adjacent to the first portion of the first color filter.
[0024] The first portion of the first color filter may be over-
lapped with the second color filter.

[0025] The second color filter may include a protrusion
protruded toward the first portion of the first color filter.
[0026] The first portion of the first color filter may be dis-
posed at a distance from the second and third color filters.
[0027] The spacer may be larger in area than the first por-
tion of the first color filter.

[0028] An exemplary embodiment of a method of manu-
facturing includes disposing a first and a second color filter of
a first display panel directly adjacent to each other, the first
color filter including a first protruded portion extended in a
first direction toward the second color filter, disposing a sec-
ond display panel facing the first display panel, the second
display panel including a spacer disposed facing the first
protruded portion of the first color filter, and disposing a
liquid crystal layer between the first and second display pan-
els. The first protruded portion overlaps with the second color
filter, and the first and second display panels contact each
other where the first protruded portion is disposed.

[0029] In the exemplary embodiments, a thickness of the
liquid crystal layer can be maintained substantially constant,
even when a misalignment occurs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 and FIG. 2 are schematic diagrams of an
exemplary embodiment of a liquid crystal display according
to the present invention.

[0031] FIG. 3 and FIG. 4 are cross-sectional views of the
exemplary embodiment of a liquid crystal display in FIG. 1
and FIG. 2 according to the present invention.

[0032] FIG. 5 is a layout view of another exemplary
embodiment of a liquid crystal display according to the
present invention.

[0033] FIG. 6 is a cross-sectional view of the liquid crystal
display shown in FIG. 5 taken along line VI-V1 thereof.
[0034] FIG. 7 is a cross-sectional view of a first display
panel of the liquid crystal display shown in FIG. 5 taken along
line VII-VII thereof.

DETAILED DESCRIPTION OF THE INVENTION

[0035] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the illustrated
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention. 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, substrate or panel 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. As used
herein, the term “and/or” includes any and all combinations
of one or more of the associated listed items.

[0036] It will be understood that, although the terms first,
second, third, etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
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elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.

[0037] Spatially relative terms, such as “lower”, “under,”
“upper” and the like, may be used herein for ease of descrip-
tion to describe the relationship of one element or feature to
another element(s) or feature(s) as illustrated in the figures. It
will be understood that the spatially relative terms are
intended to encompass different orientations of the device in
use or operation, in addition to the orientation depicted in the
figures. For example, ifthe device in the figures is turned over,
elements described as “lower” relative to other elements or
features would then be oriented “upper” relative to the other
elements or features. Thus, the exemplary term “lower” can
encompass both an orientation of above and below. The
device may be otherwise oriented (rotated 90 degrees or at
other orientations) and the spatially relative descriptors used
herein interpreted accordingly.

[0038] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

[0039] Embodiments of the invention are described herein
with reference to cross-section illustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
butare to include deviations in shapes that result, for example,
from manufacturing.

[0040] For example, an implanted region illustrated as a
rectangle will, typically, have rounded or curved features
and/or a gradient of implant concentration at its edges rather
than a binary change from implanted to non-implanted
region. Likewise, a buried region formed by implantation
may result in some implantation in the region between the
buried region and the surface through which the implantation
takes place. Thus, the regions illustrated in the figures are
schematic in nature and their shapes are not intended to illus-
trate the actual shape of a region of a device and are not
intended to limit the scope of the invention.

[0041] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mearning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.
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[0042] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0043] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.
[0044] An exemplary embodiment of a liquid crystal dis-
play according to the present invention will now be described
in detail with reference to FIG. 1 to FIG. 4.

[0045] FIG. 1 and FIG. 2 are schematic diagrams of an
exemplary embodiment of a liquid crystal display according
to the present invention, and FIG. 3 and FIG. 4 are cross-
sectional views of the exemplary embodiment of a liquid
crystal display in FIG. 1 and FIG. 2 according to the present
invention.

[0046] Referring to FIG. 1 and FIG. 2, a liquid crystal
display includes a plurality of pixel regions RP, GP, and BP,
which are demarcated from each other, and are arranged
substantially in the form of a matrix. The pixel regions RP,
GP, and BP each include a switching element, such as a thin
film transistor (not shown), and a liquid crystal capacitor (not
shown). The pixel regions RP, GP, and BP may each uniquely
display one of primary colors so as to make a desired color be
recognized by a spatial or temporal sum of the primary colors.
The three primary colors may be based on red, green, and
blue. In the illustrated embodiment, the red pixel region RP,
the green pixel region GP, and the blue pixel region BP are
sequentially arranged in the row direction.

[0047] Referring to FIG. 3 and FIG. 4, a liquid crystal
display includes first and second display panels 100 and 200,
and a liquid crystal layer 3 interposed between the first and
second display panels 100 and 200.

[0048] The liquid crystal layer 3 may have a positive (+) or
negative (-) dielectric anisotropy, and liquid crystal mol-
ecules of the liquid crystal layer 3 may be aligned such that
the directors thereof stand substantially parallel or perpen-
dicular to the surface of the first and second display panels
100 and 200 with no application of an electric field.

[0049] The second display panel 200 includes relatively
high column spacers 320 disposed thereon. The column spac-
ers 320 may also be considered a part of the second display
panel 200. The relatively high column spacers 320 include a
height that is greater than all of the other elements and por-
tions of the second display panel 200. The height is taken in a
direction substantially perpendicular to the second display
panel 200. An entire of each of the column spacers 320 may be
disposed between the first and second display panels 100 and
200. Each of the first and second display panels 100 and 200
may directly contact the column spacers 320, such that the
first and second display panels 100 and 200 may be consid-
ered as contacting each other at locations of the column
spacers 320.

[0050] The first display panel 100 includes a substrate 110,
and a thin film structure disposed on the inner (e.g., upper)
surface of the substrate 110. The thin film structure includes
athin film transistor Q, color filters 230B and 230R 1, and one
or more thin film 40.

[0051] Referring to FIG. 1 and FIG. 2 again, the respective
color filters 230R, 230R1, 230R2, 230G, and 230B longitu-
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dinally extend in a column direction so as to make a stripe or
bar shape. The pixel regions RP, GP, or BP expressing the
same color are linearly arranged at the respective columns of
the corresponding pixel regions RP, GP, or BP. As illustrated
in FIG. 1 and FIG. 2, the respective color filters 230R, 230R1,
230R2, 230G, and 230B may be disposed substantially to
only one pixel region RP, GP, or BP. In alternative embodi-
ments, the color arrangement at the pixel regions RP, GP, and
BP may be altered, and the pixels regions RP, GP, and BP at
the row neighbors may be disposed to deviate from each
other. In addition, the disposition of the pixel regions RP, GP,
and BP and the color filters 230R, 230R1, 230R2, 230G, and
230B may be altered in various manners.

[0052] As shown in FIG. 1 and FIG. 2, the left and right
boundaries of the color filters 230R, 230R1, 230R2, 230G,
and 230B are basically contoured in the shape of a rectilinear
line. The left and right boundaries of the color filters 230R,
230R1, 230R2, 230G, and 230B are continuous across more
than one colored pixel region RP, GP, or BP expressing the
same color linearly arranged at the respective columns of the
corresponding pixel regions RP, GP, or BP.

[0053] The color filter expressing any one color may
include a protrusion protruded toward one of a directly adja-
cent color filter. In the illustrated embodiment, the red color
filter 230R1 (FIG. 1)and 230R (FIG. 2), includes a protrusion
232R protruded toward a directly adjacent color filter 230B
neighboring thereto. The left boundary of the red color filter
230R and 230R1 is projected toward the blue color filter 230B
at the area of the protrusion 232R. In contrast, the right
boundary of the red color filter 230R and 230R1 is substan-
tially continuously, straight without including any protru-
sions extending therefrom.

[0054] As shown in FIG. 3 and FIG. 4, the protrusion 232R
of the red color filter 230R and 230R1 is overlapped with the
blue color filter 230B, when taken in the schematic (e.g., plan)
view of FIG. 1 and FIG. 2. The protrusion 232R may be
disposed over the thin film transistor Q. An entire of the
protrusion 232R may overlap a portion of the thin film tran-
sistor Q, as shown in the illustrated embodiment. A portion of
the first display panel 100 at the area of the thin film transistor
Q has the greatest height, and the overlapped portion of the
protrusion 232R and the blue color filter 2308 is higher than
all other portions of the first display panel 100. The height is
taken substantially perpendicular to the first display panel
100.

[0055] At least a part of the protrusion 232R is disposed
over the blue color filter 230 irrespective of misalignment of
the color filters 230B and 230R/230R1. FIG. 3 illustrates the
correct alignment state of the two color filters 230B and
230R/230R1, and FIG. 4 illustrates a misalignment state of
the two color filters 230B and 230R/230R1. The overlap
length D2 of the two color filters 230B and 230R/230R1,
which are misaligned in a withdrawal direction (e.g., horizon-
tally left to right) as shown in FIG. 4, is smaller than the
overlap length D1 of the two color filters 230B and 230R/
230R1, which are correctly aligned as shown in FIG. 3. The
overlapped state of the two color filters 230B and 230R/
230R1 is kept constant even when a misalignment occurs. In
exemplary embodiments, a length of the protrusion 232R,
taken substantially perpendicular from a respective left or
right boundary of the color filter 230R/230R1, may be
designed to be greater than an interlayer alignment error.
[0056] Inorderto secure the overlapped structure of the two
color filters 230B and 230R/230R1, as shown in FIG. 2, a
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protrusion 232B may also be disposed at the blue color filter
230B. The protrusion 232B of the blue color filter 230B may
be larger in width taken in a vertical direction of FIG. 2, but
smaller in length taken in a horizontal direction of FIG. 2 than
the protrusion 232R of the red color filters 230R and 230R1
(FIG. 1). When the protrusion 232B is extended from a
boundary (e.g., right boundary) of the blue color filter 230B,
the length of the protrusion 232R of the red color filters 230R
and 230R1 may be smaller than the alignment error, where a
sum in length of the protrusion 232B of the blue color filter
230B and the protrusion 232R of the red color filters 230R
and 230R1 is greater than the alignment error. The width may
also be considered taken in a longitudinal direction of the
color filter 230R/230R1 and 230B, and the length may also be
considered taken in a transverse direction of the color filter
230R/230R1 and 230B, where the transverse direction is
substantially perpendicular to the longitudinal direction.
[0057] Inaplan view, such as shown in FIG. 2, the protru-
sions 232R and 232B are linearly aligned in the transverse
direction of the color filters 230R/230R1 and 230B, and
extend from a respective boundary of the 230R/230R1 and
230B in opposite directions to each other.

[0058] As shown in FIG. 2, a protrusion 232G is extended
from a boundary of the green color filter 230G, and has
substantially a same shape and dimension as the protrusion
232B of the blue color filter 230B. In an exemplary embodi-
ment, the substantially same shape and dimension may be
obtained because the green color filter 230G and the blue
color filter 230B are formed using the same mask, so as to
reduce the mask usage which reduces manufacturing costs
and time.

[0059] Asshown in FIG. 3 and FIG. 4, the spacer 320 of the
second display panel 200 may be disposed corresponding to
an area of the protrusion 232R of'the red color filter 230R and
230R1. InFIG. 1 and FIG. 2, reference numeral 321 1s used to
refer to such a spacer 320. As used herein, “corresponding”
may refer to substantially coinciding in positional placement,
dimension and/or shape. As shown in FIGS. 1-4, a whole of
the protrusion 232R of the red color filter 230R and 230R1 is
overlapped with the spacer 320/321. The spacer 320/321 of
the second display panel 200 may be disposed corresponding
to an area of the protrusion 232R of the red color filter 230R
and 230R1 because, as explained previously, the portion of
the first display panel 100 at the protrusion 232R is the high-
est. Advantageously, since the two color filters 230B and
230R/230R1 may always be overlapped with each other at the
area of the protrusion 232R, a predetermined height can be
maintained thereat, thereby maintaining a thickness of the
liquid crystal layer 3 to be substantially constant.

[0060] As shown in FIG. 2, the spacers 321 may be dis-
posed in pixel regions that are not disposed adjacent to each
other. Alternatively, a spacer 321 may be disposed in adjacent
pixel regions corresponding to the same color pixel region.
[0061] In exemplary embodiments, the color filters 230R,
230R1, 230R2, 230G, and 230B may be formed to include a
colored photosensitive organic material. Referring to FIG. 3
and FIG. 4, a portion of the color filter 230R1 overlapped with
the blue color filter 230B at the area of the protrusion 232R,
may be smaller in thickness, taken in a vertical direction of
FIG. 3 and 4, than any other portions due to the characteristic
of the organic material.

[0062] In an exemplary embodiment shown in FIG. 1, the
red color filter 230R1 may include a concave portion 233R in
addition to the protrusion 232R. The concave portion 233R
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may be considered as the left boundary extending in the
transverse direction of the color filter 230R1 and toward a
main body of the color filter 123R1. The spacer 320 shown in
FIG. 3 and FIG. 4 may be disposed at the area of the concave
portion 233R.

[0063] The concave portion 233R is disposed contrary to
the function of the protrusion 232R, such that the red color
filter 230R1 and the blue color filter 230B may not be over-
lapped with each other at the area of the spacer 322, irrespec-
tive of the misalignment. A length taken in a transverse direc-
tion of the color filter 230R/230R1, of the concave portion
233R may be greater than the interlayer alignment error, and
such a concave portion (not shown) may be provided at the
blue color filter 230B.

[0064] Advantageously, the height of the first display panel
100 may be maintained to be constant at all places where the
concave portion 233R is disposed. In contrast, when the area
ofthe concave portion 233R is lower in height than the area of
the protrusion 232R, the spacer 320 at that area may not
contact the first display panel 100.

[0065] The spacer 320/322 at the area of the concave por-
tion 233R has a secondary function of maintaining the thick-
ness of the liquid crystal layer 3 to be substantially constant,
and a primary function of absorbing shock to the liquid crystal
display due to pressure applied from the outside, etc. As
shown in FIG. 1, the spacer at the area of the protrusion 232R
is a primary spacer 321, and the spacer at the area of the
concave portion 233R is a secondary spacer 322. In an exem-
plary embodiment, a first height of the first display panel 100
at an area of the secondary spacer 322 may be lower than a
second height of the first display panel 100 at an area of the
protrusion 232R.

[0066] Inexemplary embodiments, a distance between the
primary and the secondary spacers 321 and 322 neighboring
each other (e.g., directly adjacent to each other) may be
shorter than the distance between neighboring primary spac-
ers 321. In a plan view of the longitudinal direction of the
color filters, the secondary spacer 322 is disposed between
adjacent primary spacers 321.

[0067] A sizeofthe protrusions 232R, 232G, and 232B and
the concave portion 233R may have no relationship to a size
of the spacer 320/321/322, but may be established to be
smaller than the spacer 320/321/322, such as to reduce an area
or space occupied thereby when taken in the plan view. As
used herein, “size” may include length, width and/or thick-
ness as discussed above.

[0068] Inthe illustrated embodiment of FIG. 1, the second-
ary spacer 322 does notoverlap the color filter 230R1, and the
left boundary of the color filter 230R 1 at the concave portion
233R is separated from the secondary spacer 322 in a plan
view. The primary and secondary spacers 321 and 322 may be
substantially a same dimension (e.g., occupy a same area) in
the plan view, or may be different from each other. The
primary and secondary spacers 321 and 322 may also be
linearly aligned in the plan view as shown in FIG. 1.

[0069] When needed, the protrusions 232R, 232G, and
232B and the concave portion 233R may be provided at any
desired places with a desired density (e.g., quantity, posi-
tional placement relative to other protrusions). Occasionally,
as shown in FIG. 1, some of the red color filters 230R may be
formed without the protrusions 232R, 232G, and 232B and
the concave portion 233R.

[0070] Inan exemplary embodiment of a method of manu-
facturing a liquid crystal device, at least two masks, including
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a mask for forming the red color filter 230R with the protru-
sion 232R and a mask for forming the remaining green and
blue color filters 230G and 230B may be required to process
all the color filters 230R, 230G, and 230B. Here, only the red
color filter 230 may differ in shape from the other color filters
such that the green and blue color filters 230G and 230B have
the same shape.

[0071] In an exemplary embodiment, the spacers 320 may
be disposed at not all the places of the protrusions 232R,
232G, and 232B and the concave portions 233R, but only at
desired places to achieve a desired density. In the illustrated
embodiment in FIG. 1 and FIG. 2, that the spacer 321/322 is
positioned at the blue pixel region BP, but it is also within the
scope of the invention that the spacer 321 and/or 322 is
located at other pixel regions, such as RP and/or GP. In the
latter case, the locations of the protrusions 232R, 232G, and
232B and the concave portion 233R may be varied accord-
ingly. In alternative embodiments, the spacers 320/321/322
may be disposed on the first display panel 100 as well as on
the second display panel 200, where the spacers 320/321/322
may be limited in size due to the protrusions 232R, 232G, and
232B, the concave portions 233R.

[0072] The color filters 230R, 230R1, 230R2, 230G, and
230B neighboring each other may be overlapped with each
other at all remaining portions of the color filters 230R,
230R1, 230R2, 230G, and 230B, except at the area of the
protrusions 232R, 232G, and 232B and the concave portions
233R. Alternatively, the color filters 230R, 230R1, 230R2,
230G, and 230B may not be overlapped with each other at all
the remaining portions, but may coincide with each other at
the boundaries thereof at some or all of the boundaries. The
color filters may also be disposed spaced away from each
other at portions of the color filter boundaries. It is illustrated
in FIG. 1 and FIG. 2 that the color filters are overlapped with
each other.

[0073] Another exemplary embodiment of a liquid crystal
display according to the present invention will now be
described in detail with reference to FIG. 5 to FIG. 7.
[0074] FIG. 5 is a layout view of another exemplary
embodiment of a liquid crystal display according to the
present invention, FIG. 6 is a cross-sectional view of the
liquid crystal display shown in FIG. 5 taken along line VI-VI
thereof, and FIG. 7 is a cross-sectional view of a first display
panel of the liquid crystal display shown in FIG. 5 taken along
line VII-VII thereof.

[0075] Referring to FIG. 5to FIG. 7, a liquid crystal display
includes a first display panel 100, a second display panel 200,
and a liquid crystal layer 3.

[0076] The liquid crystal layer 3 has positive dielectric
anisotropy, and liquid crystal molecules of the liquid crystal
layer 3 are aligned such that the directors thereof stand sub-
stantially parallel to the surface of the two display panels 100
and 200 with no application of an electric field.

[0077] An alignment layer (not shown) may be disposed on
the inner surface of each of the display panels 100 and 200.
The alignment layer may be a horizontal alignment layer. A
polarizer (not shown) may be provided on the outer surface of
each of the display panels 100 and 200.

[0078] The second display panel 200 will be firstly
described in detail.

[0079] A light blocking member 220 is disposed on an
insulating substrate 210 based on transparent glass or plastic.
The light blocking member 220, may also be referred to as a
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black matrix, and may include a plurality of openings
arranged substantially in a matrix.

[0080] An overcoat 250 layer is disposed on the substrate
210 and the light blocking member 220. The overcoat layer
250 directly contacts both the insulating substrate 210 and the
light blocking member 220. In an exemplary embodiment, the
overcoat 250 layer may include with an (organic) insulating
material, or may be omitted.

[0081] A common electrode 270 is disposed on the over-
coat layer 250, and directly contacts the overcoat layer 250. In
an exemplary embodiment, the common electrode 270 may
include a transparent conductor such as ITO and 170, and a
common voltage is applied thereto.

[0082] A column spacer 320 is disposed on the common
electrode 270. In an exemplary embodiment, the spacer 320
may include an organic material, and is overlapped with the
light blocking member 220. The spacer 320 contacts the first
display panel 100, such as directly contacting the common
electrode 270. A whole of the spacer 320 may be overlapped
with the light blocking member 220.

[0083] Analignment layer (not shown) may be disposed on
the common electrode 270 and the spacer 320. The alignment
layer disposed on the spacer 320 directly contacts the first
display panel 100.

[0084] The first display panel 100 will now be described in
detail.
[0085] Gate lines 121 and storage electrode lines 131 are

disposed on an insulating substrate 110 based on transparent
glass or plastic. The gate lines 121 and the storage electrode
lines 131 both extend in a first direction, and substantially
parallel to each other.

[0086] The gate lines 121 proceed mainly in the horizontal
direction and carry gate signals. The gate lines 121 each
include a plurality of gate electrodes 124 protruded upward
therefrom, as illustrated in FIG. 5.

[0087] The storage electrode lines 131 proceed substan-
tially parallel to the gate lines 121, and a predetermined
voltage is applied thereto. The storage electrode lines 131 are
disposed adjacent to a lower side of the gate lines 121. The
storage electrode lines 131 include a primary storage elec-
trode 137 extended downward substantially in the shape of a
square, and a secondary storage electrode 133 longitudinally
extended upward and downward, as illustrated in FIG. 5. The
primary storage electrodes 137 and the secondary storage
electrodes 133 are alternately arranged in a horizontal direc-
tion of FIG. 5. In alternative embodiments, the shape and
positional placement of the storage electrode lines 131, the
primary storage electrodes 137 and the secondary storage
electrodes 133, may be altered in various manners.

[0088] Referring again to FIG. 6 and FIG. 7, a gate insulat-
ing layer 140 is disposed on the gate lines 121 and the storage
electrode lines 131. In an exemplary embodiment, the gate
insulating layer 140 may include silicon nitride (SiNx) or
silicon oxide (SiOx).

[0089] Semiconductor islands 154 are disposed on the gate
insulating layer 140. The semiconductor islands 154 may
include hydrogenated amorphous silicon (abbreviated as
a-Si) or polysilicon. The semiconductor islands 154 are dis-
posed over the gate electrodes 124.

[0090] Ohmic contact islands 163 and 165 are disposed on
the semiconductor islands 154. The ohmic contacts 163 and
165 may be formed with n+ hydrogenated amorphous silicon
where an n-type impurity is doped at high concentration, or of
silicide.
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[0091] Datalines 171 and drain electrodes 175 are disposed
on the ohmic contacts 163 and 165, and the gate insulating
layer 140.

[0092] The data lines 171 extend substantially in the verti-
cal direction (FIG. 5), and cross the gate lines 121. The data
lines 171 are overlapped with the secondary storage elec-
trodes 133, and are disposed adjacent to the gate electrodes
124. Each data line 171 includes a source electrode 173
including a bent shape, and overlaps the gate electrode 124.
The source electrode 173 may be considered disposed sub-
stantially in the shape of the capital letter J.

[0093] Referring again to FIG. 5, each drain electrode 175
is separated from the data line 171, and includes a narrow
portion and a wide portion 177. The narrow portion is par-
tially surrounded by the source electrode 173 at its end, as
shown in the plan view of FIG. 5. The wide portion 177 is
formed substantially in the shape of a square, and is over-
lapped with the primary storage electrode 137. The wide
portion 177 of the drain electrode 175 charges the same area
as the primary storage electrode 137, but does not extend out
of the primary storage electrode 137.

[0094] A gate electrode 124, a source electrode 173, and a
drain electrode 175 form a thin film transistor (TFT) Q in
association with a semiconductor 154. A channel of the thin
film transistor Q is formed at the semiconductor 154 between
the source and drain electrodes 173 and 175.

[0095] The ohmic contacts 163 and 165 are existent only
between the underlying semiconductors 154 and the overly-
ing data lines 171 and drain electrodes 175 so as to lower the
contact resistance therebetween. The semiconductors 154
include exposed portions not overlapped with the data lines
171 and the drain electrodes 175, including portions between
the source and drain electrodes 173 and 175.

[0096] A passivation layer 180 is disposed on the data lines
171, the drain electrodes 175, and the exposed portions of the
semiconductors 154. The passivation layer 180 includes a
lower film 180p and an upper film 1804 based on an inorganic
insulator of silicon nitride or silicon oxide. In alternative
embodiments, at least one of the lower and upper films 180p
and 1804 may be omitted.

[0097] A contact hole 185 is disposed at the passivation
layer 180 so as to expose the wide portion 177 of the drain
electrode 175.

[0098] Referring again to FIG. 6, red, green, and blue color
filters 230R, 230G, and 230B are disposed between the lower
and upper films 180p and 1804 of the passivation layer 180.
The color filters 230R, 230G, and 230B charge the area
between the neighboring data lines 171. The left and right
boundaries of the color filters 230R, 230G, and 230B are
disposed overlapping a portion of the data lines 171. The
boundaries of the color filters 230R, 230G, and 230B may
longitudinally extend in a same direction as the data lines 171
in the vertical direction and be substantially parallel with the
data lines, and in this case, the color filters 230R, 230G, and
230B may be stripe-shaped.

[0099] The left and right boundaries of the green and blue
color filters 230G and 230B are substantially straight in their
entireties. The left and right boundaries of the red color filter
230R are substantially straight, but the left boundary thereof
includes a protruded portion extended toward the blue color
filter 230B proximate to the thin film transistor Q. The pro-
truded portion of the red color filter 230R may also bereferred
to as a protrusion 232R (FIG. 6). The protrusion 232R is
overlapped with the blue color filter 230B in a plan view, and
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as shown in FIG. 6. In exemplary embodiments, the protru-
sion 232R may be smaller in thickness taken in a vertical
direction of FIG. 6 than other portions of the red color filter
230R.

[0100] The length of the protrusion 232R taken in a hori-
zontal direction in FIG. 6, may be greater than the interlayer
alignment error. In one exemplary embodiment, in case the
interlayer alignment error is 2 micrometers (um), the length
of the protrusion 232R is about 3 um or more. A distal end of
the protrusion 232R may extends towards and reach to a
center of the channel of the thin film transistor Q, or the
protrusion 232R may extend maximally to a range capable of
being completely covered (e.g., overlapped) by the light
blocking member 220 of the second display panel 200. Con-
sidering the alignment error of the first and second display
panels 100 and 200, the distal end of the protrusion 232R may
extend to a position separated from the boundary of the light
blocking member 220 by the alignment error. In one exem-
plary embodiment, when an alignment error between the
display panels 100 and 200 is approximately 3 pum, the pro-
trusion 232R may extend to a position away from the bound-
ary of the light blocking member 220 by about 3 um.

[0101] The portion of the first display panel 100 at the
protrusion 232R is the highest taken in a thickness, or vertical
direction, of FIG. 6. The highest portion of the first display
panel 100 contacts the spacer 320 of the second display panel
200. As illustrated in FIG. 6, the first display panel 100,
including the upper film 180g of the passivation layer 180,
directly contacts the spacer 320 of the second display panel
200.

[0102] Referring again to FIGS. 6 and 7, an opening 235 is
disposed at the respective color filters 230R, 230G, and 230B
over the wide portion 177 of the drain electrode 175. The
opening 235 substantially charges the area as the wide portion
177 of the drain electrode 175, but does not extend out of the
wide portion 177. An area defined by the opening 235 may be
completely overlapped by the wide portion 177 of the drain
electrode 175. In the illustrated embodiment of FIG. 7, an
entire of opening 235B in the blue color filter 230B is over-
lapped by the wide portion 177. The contact hole 185 in the
passivation layer 180 is included within the opening 235 of
the color filter 230.

[0103] In exemplary embodiments, the color filters 230R,
230G, and 230B may be formed with a photosensitive organic
material including a pigment.

[0104] A pixel electrode 191 is disposed on the upper film
1804 of the passivation layer 180. In exemplary embodi-
ments, the pixel electrode 191 may be formed with a trans-
parent conductive material such as ITO and 170, or a reflec-
tive metal such as aluminum, silver, chromium, and alloys
thereof.

[0105] The pixel electrode 191 is connected to the drain
electrode 175 of the thin film transistor Q through the contact
hole 185, and receives a data voltage from the drain electrode
175. Upon receipt of the data voltage, the pixel electrode 191
generates an electric field in association with the common
electrode 270 (FIG. 6) of the second display panel 200, to
orient the liquid crystal molecules of the liquid crystal layer 3
between the two electrodes 191 and 270. The light having
passed through the liquid crystal layer 3 is differentiated in
luminance depending upon the direction of the oriented liquid
crystal molecules.
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[0106] A pixel electrode 191 and the common electrode
270 form a liquid crystal capacitor so as to maintain the
voltage applied thereto even after the thin film transistor turns
off.

[0107] The pixel electrode 191 and the drain electrode 175
connected thereto are overlapped with the storage electrode
line 131, including the primary and secondary storage elec-
trodes 137 and 133, to form a storage capacitor.

[0108] Referring to the plan view of FIG. 5, a boundary of
the pixel electrode 191 is partially bent such that it does not
overlap the thin film transistor Q. The edges of the pixel
electrode 191 and the thin film transistor Q may be com-
pletely overlapped with the light blocking member 220 and
the secondary storage electrode 133. In this structure, as the
secondary storage electrode 133 is larger in width than the
light blocking member 220, the light incident from a back-
light unit disposed under the display panels, such as at a side
opposite to a viewing side of a display device, can essentially
be reduced or blocked in an effective manner.

[0109] An alignment layer (not shown) may be disposed on
the pixel electrode 191 and the passivation layer 180.

[0110] The color filters shown in FIG. 1 and FIG. 2 may be
applied to the structure shown in FIG. 5 to FIG. 7.

[0111] As illustrated in the exemplary embodiments, the
color filter 230R is provided with the protrusion 232R, the
color filters 230R and 230B are always overlapped with each
other even when a misalignment occurs, and the spacer 320 is
mounted at the overlapped area of the color filters 230R and
230B to advantageously maintain the thickness of the liquid
crystal layer 3 to be constant.

[0112] Alternatively, in order to maintain the thickness of
the liquid crystal layer 3 substantially constant, it is possible
that the color filters 230R and 230B are not overlapped with
each other at the location area of the spacer 320. Specifically,
arecess may be disposed at one side of a color filter or at both
sides of color filters instead of the protrusion to thereby place
the color filters away from each other. However, in this struc-
ture, the distance between the color filters becomes so large as
to make a narrow groove. Such a narrow groove s liable to be
filled with a transparent conductor deposited for forming the
pixel electrode 191 during a manufacturing process, so that
the pixel electrodes 191 around the groove may be short
circuited.

[0113] Therefore, it is preferred to design the color filters
such that they are overlapped with each other as in the illus-
trated exemplary embodiments, rather than to make them not
overlap each other.

[0114] Particularly as shown in FIG. 5, the left bottom edge
of the pixel electrode 191 is slightly recessed. However, under
the application of the structure shown in FIG. 2 where a
protrusion 232G is disposed at the green color filter 230G,
gaps due to the distancing between the green and blue color
filters 230G and 230B are advantageously reduced or effec-
tively prevented even when a misalignment of display panels
occurs. Accordingly, the transparent conductor undesirably
deposited between the pixel electrodes 191 during the forma-
tion thereof so as to short circuit the pixel electrodes 191 with
each other, is reduced or effectively prevented.

[0115] The previously-described structure according to the
illustrated exemplary embodiments of the present invention
may be applied to a liquid crystal display including various
structures, including a structure where the pixel electrode 191
and the common electrode 270 are disposed at the first display
panel 200 in the shape of a stripe.
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[0116] The previously-described structure according to the
illustrated exemplary embodiments of the present invention
may be applied to other display devices requiring spacers as
well as a liquid crystal display. In this case, the liquid crystal
layer 3 according to the illustrated embodiments may be
replaced by another electro-optical active layer.

[0117] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A liquid crystal display comprising:

a first display panel comprising a first substrate, and first
and second color filters disposed on the first substrate
adjacent to each other;

a second display panel comprising a second substrate fac-
ing the first display panel, and a first spacer disposed on
the second substrate; and

aliquid crystal layer disposed between the first and second
display panels,

wherein the first color filter includes a first protrusion
extended toward the second color filter and overlapped
with the second color filter, and the first spacer of the
second display panel faces the first protrusion of the first
color filter, the first and second display panels contacting
each other at an area of the first spacer.

2. The liquid crystal display of claim 1, wherein the first

protrusion is smaller in size than the first spacer.

3. The liquid crystal display of claim 1, wherein the first
display panel further comprises a first thin film transistor
disposed on the first substrate and overlapped with the first
protrusion of the first color filter, and a first pixel electrode
connected to the first thin film transistor.

4. The liquid crystal display of claim 3, wherein the second
color filter is disposed between the first protrusion of the first
color filter and the first substrate.

5. The liquid crystal display of claim 4, wherein the second
color filter includes a second protrusion protruded toward the
first color filter and disposed adjacent to the first protrusion.

6. The liquid crystal display of claim 3, wherein the first
display panel further comprises a third color filter disposed
adjacent to the second color filter, and the first to third color
filters display different colors, respectively, the second and
third color filters having a same shape, and the first color filter
differs in shape from the second and third color filters.

7. The liquid crystal display of claim 3, wherein the first
display panel further comprises a second thin film transistor
disposed on the first substrate and separated from the first thin
film transistor, and a second pixel electrode connected to the
second thin film transistor, and

the second display panel further comprises a second spacer
having a same height as the first spacer and facing the
second thin film transistor, a first portion of the first
display panel facing the second spacer being lower in
height than a second portion of the first display panel
facing the first protrusion.

8. The liquid crystal display of claim 7, wherein one of the

first and second color filters includes a concave portion dis-
posed adjacent to the second thin film transistor.
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9. A liquid crystal display comprising:
a first display panel comprising:
a first substrate,
a plurality of thin film transistors disposed on the first
substrate, and
first, second, and third color filters disposed on the first
substrate and displaying different colors;

a second display panel facing the first display panel; and

aliquid crystal layer disposed between the first and second

display panels,

wherein the first to third color filters display different col-

ors, respectively, the second and third color filters have
the same shape, and the first color filter comprises a first
portion differing in shape from the second and third
color filters, and a second portion having the same shape
as the second and third color filters.

10. The liquid crystal display of claim 9, wherein the first
portion of the first color filter is disposed adjacent to the thin
film transistors.

11. The liquid crystal display of claim 10, further compris-
ing a spacer overlapped with the first portion of the first color
filter.

12. The liquid crystal display of claim 11, wherein the
spacer is disposed on the second display panel.

13. The liquid crystal display of claim 12, wherein the first
and second display panels contact each other adjacent to the
first portion of the first color filter.

14. The liquid crystal display of claim 13, wherein the first
portion of the first color filter is overlapped with the second
color filter.

15. The liquid crystal display of claim 14, wherein the
second color filter comprises a protrusion protruded toward
the first portion of the first color filter.
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16. The liquid crystal display of claim 12, wherein the first
portion of the first color filter is disposed separated from the
second and third color filters.

17. The liquid crystal display of claim 12, wherein the
spacer is larger in area than the first portion of the first color
filter, in a plan view.

18. A method of manufacturing aliquid crystal display, the
method comprising:

disposing a first and a second color filter of a first display

panel directly adjacent to each other, the first color filter
including a first protruded portion extended in a first
direction toward the second color filter;

disposing a second display panel facing the first display

panel, the second display panel including a spacer dis-
posed facing the first protruded portion of the first color
filter;

disposing aliquid crystal layer between the first and second

display panels;

wherein the first protruded portion overlaps with the sec-

ond color filter, and the first and second display panels
contact each other where the first protruded portion is
disposed.

19. The method of claim 18, wherein the second color filter
includes a second protruded portion extended in a second
direction toward the first color filter, the second direction
being opposite to the first direction, and the second protruded
portion overlaps with the first color filter at a position adjacent
to the first protruded portion, in a plan view.

20. The method of claim 18, wherein an entire of the first
protruded portion is overlapped by the spacer, in a plan view.
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