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LIQUID CRYSTAL DISPLAY DEVICE HAVING
PATTERNED SPACERS AND METHOD OF
FABRICATING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. 200277948, filed in Korea on Dec. 9,
2002, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display device
and a method of fabricating a display device, and more
particularly, to a liquid crystal display device having pat-
terned spacers and a method of fabricating a liquid crystal
display device having patterned spacers.

[0004] 2. Discussion of the Related Art

[0005] In general, a liquid crystal display (LCD) device
makes use of optical anisotropy and polarization properties
of liquid crystal molecules. The liquid crystal molecules
have a definite orientational alignment that results from their
long thin shape. The orientation of the liquid crystal mol-
ecules can be controlled by application of an electric field to
the liquid crystal molecules. Accordingly, as an intensity of
the applied electric field changes, the orientation of the
liquid crystal molecules also changes. Since incident light
through a liquid crystal material is refracted due to an
orientation of the liquid crystal molecules resulting from the
optical anisotropy of the aligned liquid crystal molecules, an
intensity of the incident light can be controlled and images
can be displayed.

[0006] Among the Various types of LCD devices com-
monly used, active matrix LCD (AM-LCD) devices, in
which thin film transistors (TFTs) and pixel electrodes
connected to the TFTs are disposed in a matrix configura-
tion, have been developed because of their high resolution
and superior display of moving images.

[0007] The LCD device includes upper and lower sub-
strates, and a liquid crystal layer interposed therebetween.
The upper substrate and lower substrate are commonly
referred to as a color filter substrate and an array substrate,
respectively. A common electrode and color filter layers are
formed on the upper substrate through processes for fabri-
cating a color filter substrate. Similarly, TFTs and pixel
electrodes are formed on the lower substrate through pro-
cesses for fabricating an array substrate.

[0008] After the fabricating processes, the LCD device
undergoes a liquid crystal cell process where a liquid crystal
layer is formed between the upper and lower substrates. The
liquid crystal cell process may be divided into a process of
forming an alignment layer to align the liquid crystal mol-
ecules, a process of forming a cell gap, a process of attaching
the color filter and array substrates together, a process of
cutting the attached color filter and array substrates into
cells, and a process of injecting the liquid crystal molecules.
Accordingly, a liquid crystal display panel is fabricating
using the liquid crystal cell process.

[0009] FIG. 1 is a cross sectional view of a liquid crystal
display device according to the related art. In FIG. 1, upper
and lower substrates 10 and 30 are spaced apart from each
other, and a liquid crystal layer 50 is interposed therebe-
tween. A gate electrode 32 is formed on an inner surface of
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the lower substrate 30, and a gate insulating layer 34 is
formed on the gate electrode 32. Then, a semiconductor
layer 36, which includes an active layer 36a and an ohmic
contact layer 36b, is formed on the gate insulating layer 34
over the gate electrode 32. Next, source and drain electrodes
38 and 40 are formed on the semiconductor layer 36,
wherein a portion of the active layer 364 is exposed between
the source and drain electrodes 38 and 40 to form a channel
region “ch.” Accordingly, the gate electrode 32, the semi-
conductor layer 36, and the source and drain electrodes 38
and 40 constitute a thin film transistor (TFT) “T.”

[0010] Although not shown in FIG. 1, a gate line con-
nected to the gate electrode 32 is formed along a first
direction, and a data line connected to the source electrode
38 is formed along to the second direction perpendicular to
the first direction, wherein a plurality of pixel regions “P”
are defined by crossings of the gate and data lines. In
addition, a passivation layer 42 having a drain contact hole
44 is formed on the TFT “T,” and a pixel electrode 48 is
formed on the passivation layer 42 within the pixel region
“P,” wherein the pixel electrode 48 is connected to the drain
electrode 40 through the drain contact hole 44.

[0011] In FIG. 1, a color filter layer 14 corresponding to
the pixel electrode 48 is formed on an inner surface of the
upper substrate 10 in order to filter light having specific
wavelengths. A black matrix 12 is formed in a boundary
region of the color filter layer 14 in order to prevent light
leakage and to shield incident light from influencing the TFT
“T,” and a common electrode 16 is formed on the color filter
layer 14 and the black matrix 12. In addition, a liquid crystal
layer 50 is formed between the pixel electrode 48 and the
common electrode 16, wherein voltage is supplied to the
liquid crystal layer 50 through the pixel electrode 48 and the
common electrode 16.

[0012] In addition, a seal pattern 52 is formed in a periph-
ery of the upper and lower substrates 10 and 30 to prevent
leakage of the liquid crystal layer 50. The seal pattern also
maintains a uniform cell gap distance between the upper and
lower substrates 10 and 30. Ball spacers are 54 disposed
between the pixel electrode 48 and the common electrode 16
to maintain the uniform cell gap along with the seal pattern
52. Although not shown, upper and lower alignment layers
may be formed on the common electrode 16 and the pixel
electrode 48, respectively, to align the liquid crystal mol-
ecules.

[0013] Since the liquid crystal layer 50 is driven by a
vertical electric field generated between the common elec-
trode 16 and the pixel electrode 48, the LCD device has
superior transmittance and a high aperture ratio. However,
since the vertical electric field makes the substrate and aligns
a long axis of the liquid crystal molecule perpendicular to
the upper and lower substrates 10 and 30, the LCD device
has a narrow viewing angle.

[0014] FIG. 2 is a cross sectional view of an In-Plane
Switching-mode liquid crystal display device according to
the related art. In FIG. 2, upper and lower substrates 60 and
70 are spaced apart from each other, and a liquid crystal
layer 80 is interposed therebetween. Since both a common
electrode 62 and a pixel electrode 64 are formed on an inner
surface of the lower substrate 70, the liquid crystal layer 80
is driven by a horizontal electric field generated between the
common electrode 62 and the pixel electrode 64. Accord-
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ingly, a long axis of liquid crystal molecules of the liquid
crystal layer 80 is aligned parallel to the lower substrate 70.
For example, since the liquid crystal molecules are arranged
by a horizontal electric field, displayed images may be
viewed at a viewing angle between about 80° and about 85°.
Thus, the IPS-mode L.CD device has a wider viewing angle
than the LCD device using a vertical electric field to align
the liquid crystal molecules.

[0015] In the IPS-mode LCD device, since both of the
common electrode 62 and the pixel electrode 64 are formed
on the lower substrate 70, an additional electrode on the
upper substrate 600 may be omitted. Accordingly, a top layer
may be formed over the inner surface of the upper substrate
60 to provide a high step difference. Thus, an overcoat layer
(not shown) maybe formed to improve planarization prop-
erties of the color filter substrate and patterned spacers or
column spacers may be formed on the overcoat layer. The
patterned spacers are formed using a photoresist (PR) of a
photosensitive organic material using photolithographic pro-
cesses, which include exposure and development steps.

[0016] In FIG. 1, the ball spacer 54 may be made of an
elastic material deformable to applied external pressure,
such as glass fiber or an organic material. However, since the
ball spacers 54 are randomly distributed between the upper
and lower substrates 10 and 30, an inferior alignment layer
may be formed due to movement of the ball spacers 54. In
addition, light leakage may occur within regions adjacent to
the ball spacers 54 due to an adsorption force between the
liquid crystal molecules adjacent to the ball spacers 54, and
a uniform cell gap may not be obtained in a large-sized LCD
device. Furthermore, since the ball spacers 54 are elastic and
do not remain at a fixed position, a severe ripple phenom-
enon may occur when the LCD device is touched. Thus,
superior display quality can not be obtained in the LCD
device using the ball spacers 54 to maintain a uniform cell

gap.

[0017] On the other hand, a uniform cell gap may be easily
obtained using the patterned spacers since they are formed
in a non-pixel region, thereby preventing light leakage and
improving contrast ratio. In addition, the patterned spacers
may be applied to an LCD device requiring a small cell gap
due to precise control of the cell gap. Furthermore, since the
patterned spacers are fixed, they may be casily applied to
large-sized LCD devices and the ripple phenomenon may be
prevented when the LCD device is touched. Since the
patterned spacers may be formed directly on the overcoat
layer in an IPS-mode LCD device, reliability of the pat-
terned spacers is improved.

[0018] FIGS. 3A to 3D are cross sectional views of a
process for fabricating a color filter substrate of a liquid
crystal display device according to the related art. In FIG.
3A, a black matrix 114 having an open portion 112 is formed
on a substrate 110, and a color filter layer 116, which
includes red, green, and blue sub-color filters 1164, 116b,
and 116c¢, is formed on the black matrix 114. The color filter
layer 116 may be formed using photolithographic processes
that include a negative-type color pigment, wherein a por-
tion of the negative-type color pigment is exposed through
a mask and remains as a pattern after a development step.
Although not shown, the black matrix 114 is disposed in a
periphery of each sub-color filter as a single body.
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[0019] In FIG. 3B, an overcoat layer 117, such as an
organic material having excellent planarization properties, is
formed on the color filter layer 116.

[0020] In FIG. 3C, a negative type photoresist (PR) layer
118 is formed on the overcoat layer 117, and a mask 120 is
disposed over the negative-type PR layer 118. Then, the
negative PR layer 118 is exposed through the mask 120 that
includes a transmissive portion 120z corresponding to the
black matrix 114 and a shielding portion 120b. Accordingly,
a portion of the negative-type PR layer 118 is exposed
through the transmissive portion 120a and remains as a
pattern after a subsequent development step.

[0021] In FIG. 3D, a patterned spacer 122 is formed
through a development step of the exposed negative-type PR
layer 118. After developing the exposed negative-type PR
layer 118, a curing step may be performed to stabilize a
structure of the patterned spacer 122. Although not shown,
the patterned spacer 122 overlapping the black matrix 114
corresponds to a metal line on an array substrate.

[0022] According to the related art, the patterned spacers
are obtained using photolithographic processes after form-
ing an overcoat layer in order to ensure uniformity. Then, a
negative-type PR layer is formed on the overcoat layer using
a coating step, and the negative-type PR layer is treated
using an exposure step, a development step, and a curing
step in order to obtain the patterned spacers. Thus, the
processes used to form the patterned spacers are complex,
and since a negative-type PR is used, the patterned spacers
may not be stable.

SUMMARY OF THE INVENTION

[0023] Accordingly, the present invention is directed to a
liquid crystal display device having patterned spacers and a
method of fabricating a liquid crystal display device having
patterned spacers that substantially obviate one or more of
the problems due to limitations and disadvantages of the
related art.

[0024] An object of the present invention is to provide a
liquid crystal display device having stable patterned spacers
that has an elaborate and stable structure and a low fabri-
cating cost.

[0025] Another object of the present invention is to pro-
vide a method of fabricating a liquid crystal display device
having stable patterned spacers.

[0026] Another object of the present invention is to pro-
vide a method of fabricating a liquid crystal display device
having low manufacturing costs.

[0027] Another object of the present invention is to pro-
vide patterned spacers that are formed as a single body with
an overcoat layer during a forming process of the overcoat
layer.

[0028] Additional features and advantages of the inven-
tion 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. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.
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[0029] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a color filter substrate for
a liquid crystal display device includes a substrate, a black
matrix having a plurality of open portions on the substrate,
a color filter layer on the black matrix, and a dielectric layer
including first and second layers on the color filter layer,
wherein the first layer has a uniform thickness and the
second layer has a convex pattern, and the first and second
layers include the same material.

[0030] In another aspect, a method of fabricating a color
filter substrate for a liquid crystal display device includes
forming a black matrix having a plurality of open portions
on a substrate, forming a color filter layer on the black
matrix, forming an overcoat layer on the color filter layer,
forming a positive-type photoresist layer on the overcoat
layer, forming a photoresist pattern corresponding to the
black matrix using photolithographic processes of the pho-
toresist layer, and etching the photoresist pattern and the
overcoat layer to form a dielectric layer.

[0031] TIn another aspect, a liquid crystal display device
includes first and second substrates, a thin film transistor, a
common electrode, and a pixel electrode on the first sub-
strate, a black matrix having a plurality of open portions on
the second substrate, a color filter layer on the black matrix,
a dielectric layer including first and second layers on the
color filter layer, and a liquid crystal layer between the first
and second substrates, wherein the first layer has a uniform
thickness and the second layer has a convex pattern, and the
first and second layers include the same material.

[0032] In another aspect, a method of fabricating a liquid
crystal display device includes forming a thin film transistor,
a common electrode, and a pixel electrode on a first substrate
having a plurality of sub-pixel regions, forming a black
matrix having a plurality of open portions corresponding to
the sub-pixel region on a second substrate, forming a color
filter layer on the black matrix, forming an overcoat layer on
the color filter layer, forming a photoresist layer on the
overcoat layer, forming a photoresist pattern corresponding
to the black matrix using the photoresist layer, etching the
photoresist pattern and the overcoat layer to form a dielectric
layer, attaching the first and second substrates, and forming
a liquid crystal layer between the first and second substrates.

[0033] 1t is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] 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 embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0035] FIG. 1 is a cross sectional view of a liquid crystal
display device according to the related art;

[0036] FIG. 2 is a cross sectional view of an In-Plane
Switching-mode liquid crystal display device according to
the related art;
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[0037] FIGS. 3A to 3D are cross sectional views of a
process for fabricating a color filter substrate of a liquid
crystal display device according to the related art;

[0038] FIGS. 4A to 4E are cross sectional views of an
exemplary process for fabricating a color filter substrate of
a liquid crystal display device according to the present
invention; and

[0039] FIG. 5 is a flow chart of an exemplary method for
fabricating an in-plane switching mode liquid crystal display
device according to the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0040] Reference will now be made in detail to the illus-
trated embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0041] FIGS. 4A to 4E are cross sectional views of an
exemplary process for fabricating a color filter substrate of
a liquid crystal display device according to the present
invention. In FIG. 4A, a black matrix 212 having a plurality
of open portions 211 may be formed on a substrate 210,
wherein the plurality of open portions 211 may be equally
spaced apart from each other. The black matrix 212 may
include opaque metallic material, such as chromium (Cr)
and a black resin. In addition, a color filter layer 214, which
includes red, green, and blue sub-color filters 214a, 214D,
and 214c, may be formed on the black matrix 212, wherein
each of the sub-color filters 2144, 214b, and 214c may
correspond to one of the plurality of open portions 211.
Although not shown, the black matrix 212 may be disposed
along a periphery portions of each of the sub-color filters
214a, 214b, and 214c as a single body.

[0042] In FIG. 4B, an overcoat layer 216 may be formed
on the color filter layer 214 in order to improve planarization
properties of the color filter layer 214 and to prevent
contamination of transparent electrodes due to carbonic
materials of the black matrix 212 when the black matrix 212
is formed of a black resin. Since a top portion of the overcoat
layer 216 may be used as a patterned spacer, a thickness of
the overcoat layer 216 may be formed to be larger than a
predetermined height of the patterned spacer. In other words,
a first thickness of the overcoat layer 216 may be a sum of
asecond thickness sufficient to planarize the color filter layer
and a third thickness corresponding to the predetermined
height of the patterned spacer. For example, the overcoat
layer 216 may be formed having the first thickness of about
several micrometers (um) to about several tens micrometers
(um), and may include material(s) having excellent pla-
narization properties, such as acrylic material(s).

[0043] In FIG. 4C, after a PR layer 218, such as a
positive-type PR material, is formed on the overcoat layer
216, a photo mask 220 having a transmissive portion 220a
and a shielding portion 2206 may be disposed over the PR
layer 218. The transmissive portion 220a may correspond to
the open portions 211 (in FIG. 4A) and the shielding portion
2200 may correspond to the black matrix 212. Although not
shown, the shielding portion 2205 may have an area corre-
sponding to a portion of a gate line and a data line on an
array substrate. Then, a PR pattern 222 may be formed by
exposing and developing the PR layer 218.

[0044] In FIG. 4D, the PR pattern 222 and the overcoat
layer 216 may be etched by using the PR pattern 222 as an
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etching mask. Accordingly, the overcoat layer 216 may be
etched until a height “h1” of the PR pattern 222 is obtained.
Since the PR pattern 222 and the overcoat layer 216 may be
etched using the same etching rate, the overcoat layer 216
may be etched with a depth “d1” corresponding to the height
“h1” of the PR pattern 222. Thus, a portion “I” of the
overcoat layer 216 under the PR pattern 222 is not etched,
and the PR pattern 222 may be transcribed onto the overcoat
layer 216 in a region “1.” The PR pattern 222 may be cured
for stabilization before etching of the PR pattern 222 and the
overcoat layer 216. The PR pattern 222 and the overcoat
layer 216 may be etched using a dry etching method.
Although not shown, the substrate 210 having the PR pattern
222 and the overcoat layer 216 may be loaded into a vacuum
chamber having reaction gases, wherein the PR pattern 222
and the overcoat layer 216 may be etched under a specific
pressure by ionization of the reaction gases through plasma
discharge.

[0045] In FIG. 4E, after etching the PR pattern 222 and
the overcoat layer 216, a resultant diclectric layer 226
having first and second layers 226a and 226b may be
formed. The first layer 2264 of the resultant dielectric layer
226 may have a uniform thickness and the second layer 2265
of the resultant dielectric layer 226 may include convex
patterns 224. Accordingly, the first layer 226a may function
as an overcoat layer to planarize the color filter layer 214,
and the second layer 226b may function as a patterned
spacer to maintain a uniform cell gap. Thus, material costs
may be reduced and fabricating processes for forming the
patterned spacer may be simplified.

[0046] FIG. 5 is a flow chart of an exemplary method for
fabricating an in-plane switching mode liquid crystal display
device according to the present invention. In FIG. 5, a step
ST1 may include providing first and second substrates,
wherein gate and data lines may be formed on the first
substrate. Accordingly, a sub-pixel region, which is a mini-
mum unit capable of displaying images, may be defined by
a cross of the gate and data lines. In addition, a thin film
transistor (TFT) connected to the gate line and the data line
may be formed within each sub-pixel region, and a plurality
of pixel electrodes and a plurality of common electrodes
may be formed within each sub-pixel region. The plurality
of pixel electrodes may be connected to the TFT, and the
common electrode may be alternately disposed with the
pixel electrode, wherein the plurality of common electrodes
and the gate line may be simultaneously formed with the
same material. Moreover, a common line parallel to the gate
line may be further formed to electrically interconnect the
plurality of common electrodes.

[0047] In a step ST2, a black matrix, which may corre-
spond to a periphery of the sub-pixel region, may be formed
on the second substrate, and a color filter layer including red,
green, and blue sub-color filters may be formed on the black
matrix.

[0048] In astep ST3, an overcoat layer may be formed on
the color filter layer, and a PR layer, such as a positive-type
PR material, may be formed on the overcoat layer.

[0049] In a step ST4, a PR pattern may be formed using
photolithographic processes, wherein the PR layer may be
exposed and developed. The PR pattern may correspond to
the black matrix. After forming the PR pattern, the overcoat
layer may be etched using the PR pattern as an etch mask,
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wherein the PR pattern may also be etched. Accordingly, the
overcoat layer and the PR pattern may be etched to have the
same etching rate, wheren the overcoat layer is etched until
the PR pattern is removed. Since a portion of the overcoat
layer under the PR pattern is not etched and remains, the PR
pattern may be transcribed onto the overcoat layer. The dry
etching method may be used for the etching of the overcoat
layer and the PR pattern.

[0050] In astep STS, a resultant dielectric layer that may
function as an overcoat layer (i.c., a planarization layer) and
a patterned spacer may be formed. The resultant dielectric
layer may include a first layer having a uniform thickness
and a second layer having a convex pattern corresponding to
the PR pattern. Since the first layer substantially functions as
an overcoat layer, the first layer may have a thickness
sufficient to planarize the color filter layer. Moreover, since
the second layer may function as a patterned spacer, the
convex pattern may have a thickness corresponding to a cell
gap. The convex pattern may be formed to correspond to a
gate line, a data line, and a common line.

[0051] In a step ST6, the first and second substrates may
be attached together such that the common electrode and the
pixel electrode of the first substrate may face the resultant
dielectric layer of the second substrate. Then, a liquid crystal
layer may be formed between the first and second substrates
using an injection method or a dispensing method. Accord-
ingly, a thickness of the liquid crystal layer may define the
cell gap, wherein the second layer of the resultant dielectric
layer may corresponds to and maintain the cell gap.

[0052] In FIG. 5, although the present invention may be
applied to an IPS-mode LCD device, other mode L.CD
devices, such as twisted nematic (TN) mode LCD devices,
may be used.

[0053] According to the present invention, since a result-
ant dielectric layer may function as an overcoat layer and a
patterned spacer may be formed without an additional curing
step, processing time and fabrication costs may be reduced.
In addition, since a positive-type photoresist may be used,
the patterned spacer may be formed having a stable elabo-
rate configuration, thereby improving process efficiency.
Furthermore, since an overcoat layer and a patterned spacer
are formed as a single body, material costs may be reduced.

[0054] According to the present invention, formation of
the patterned spacer may include forming a positive-type PR
layer on an overcoat layer of a color filter substrate, forming
a PR pattern corresponding to a black matrix by treating the
positive-type PR layer using photolithographic processes,
and etching the overcoat layer using the PR pattern as a
mask, wherein an etching depth of the overcoat layer may be
the same as a height of the PR pattern. After etching the
overcoat layer, the overcoat layer under the PR pattern may
be exposed, wherein the PR pattern may be transcribed into
the overcoat layer to form a patterned spacer. Since the
patterned spacer is formed as a single body with the overcoat
layer, the patterned spacer may function as a planarization
layer and a spacer.

[0055] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display device having patterned spacers and
method of fabricating a liquid crystal display device having
patterned spacers of the present invention without departing
from the spirit or scope of the invention. Thus, it is intended
that the present invention cover the modifications and varia-
tions of this invention provided they come within the scope
of the appended claims and their equivalents.
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What is claimed is:
1. A color filter substrate for a liquid crystal display
device, comprising;:

a substrate;

a black matrix having a plurality of open portions on the
substrate;

a color filter layer on the black matrix; and

a dielectric layer including first and second layers on the
color filter layer,

wherein the first layer has a uniform thickness and the
second layer has a convex pattern, and the first and
second layers include the same material.

2. The substrate according to claim 1, wherein the color
filter layer includes red, green, and blue sub-color filters.

3. The substrate according to claim 2, wherein one of the
plurality of sub-color filters corresponds to one of the
plurality of open portions.

4. The substrate according to claim 1, wherein the convex
pattern corresponds to the black matrix.

5. The substrate according to claim 1, wherein the first
layer planarizes the color filter layer and the second layer
maintains a cell gap of the liquid crystal display device.

6. A method of fabricating a color filter substrate for a
liquid crystal display device, comprising:

forming a black matrix having a plurality of open portions
on a substrate;

forming a color filter layer on the black matrix;
forming an overcoat layer on the color filter layer;

forming a positive-type photoresist layer on the overcoat
layer;

forming a photoresist pattern corresponding to the black
matrix using photolithographic processes of the pho-
toresist layer; and

etching the photoresist pattern and the overcoat layer to

form a dielectric layer.

7. The method according to claim 6, wherein the photo-
resist and the overcoat layer are etched using a dry etching
method.

8. The method according to claim 6, wherein the overcoat
layer includes an acrylic material.

9. The method according to claim 6, wherein the dielectric
layer includes a first layer having a uniform thickness and a
second layer having a convex pattern corresponding to the
black matrix.

10. The method according to claim 9, wherein the first
layer planarizes the color filter layer and the second layer
maintains a cell gap of the liquid crystal display device.

11. The method according to claim 6, wherein forming the
photoresist pattern comprises:

disposing a photo mask having a transmissive portion and
a shielding portion over the photoresist layer, the
transmissive portion and the shielding portion corre-
sponding to the plurality of open portions and the black
matrix;

exposing the photoresist layer using the photo mask; and

developing the photoresist layer.
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12. The method according to claim 6, wherein the pho-
toresist pattern and the overcoat layer have substantially the
same etching rate.

13. The method according to claim 12, wherein a thick-
ness of the photoresist pattern is substantially the same as a
thickness of the second layer of the dielectric layer.

14. The method according to claim 6, wherein the pho-
toresist pattern is transcribed onto the overcoat layer.

15. A liquid crystal display device, comprising:

first and second substrates;

a thin film transistor, a common electrode, and a pixel
electrode on the first substrate;

a black matrix having a plurality of open portions on the
second substrate;

a color filter layer on the black matrix;

a dielectric layer including first and second layers on the
color filter layer; and

a liquid crystal layer between the first and second sub-
strates,

wherein the first layer has a uniform thickness and the
second layer has a convex pattern, and the first and
second layers include the same material.

16. The device according to claim 15, wherein the first
layer planarizes the color filter layer and the second layer
maintains a cell gap defined by a thickness of the liquid
crystal layer.

17. A method of fabricating a liquid crystal display
device, comprising:

forming a thin film transistor, a common electrode, and a
pixel electrode on a first substrate having a plurality of
sub-pixel regions;

forming a black matrix having a plurality of open portions
corresponding to the sub-pixel region on a second
substrate;

forming a color filter layer on the black matrix;
forming an overcoat layer on the color filter layer;
forming a photoresist layer on the overcoat layer;

forming a photoresist pattern corresponding to the black
matrix using the photoresist layer;

etching the photoresist pattern and the overcoat layer to
form a dielectric layer;

attaching the first and second substrates; and

forming a liquid crystal layer between the first and second

substrates.

18. The method according to claim 17, wherein the
dielectric layer includes a first layer having a uniform
thickness and a second layer having a convex pattern
corresponding to the black matrix.

19. The method according to claim 18, wherein the first
layer planarizes the color filter layer and the second layer
maintains a cell gap of the liquid crystal display device.

20. The method according to claim 19, wherein a thick-
ness of the second layer is substantially the same as a
thickness of the liquid crystal layer.

* * * * *
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