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SUBSTRATE FOR LIQUID CRYSTAL
DISPLAY DEVICE AND METHOD OF
FABRICATING THE SAME

[0001] The present patent application is a divisional patent
application derived from the patent application Ser. No.
11/798,298 filed on May 11,2007, which claims the benefit of
the Korean Patent Application No. 10-2006-0097235 filed on
Oct. 2, 2006 and Korean Patent Application No. 10-2007-
0040148 filed on Apr. 25, 2007, all of which are hereby
incorporated by reference as if fully set forth herein.

[0002] The present invention claims the benefit of Korean
Patent Application No. 10-2006-0097235 filed in Korea on
Oct. 2, 2006 and Korean Patent Application No. 10-2007-
0040148 filed on Apr. 25, 2007, which are hereby incorpo-
rated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0003] 1.Field of the Invention

[0004] Embodiments of the present invention relate to a
liquid crystal display device (LCD), and more particularly, to
a substrate for the LCD and a method of fabricating the same.
Although embodiments of the invention are suitable for a
wide scope of applications, it is particularly suitable for pre-
venting light leakage using a light shielding means that is not
a black matrix formed by a photolithography process.
[0005] 2. Discussion Of The Related Art

[0006] Generally, an LCD device uses optical anisotropy
and polarization properties of liquid crystal molecules to
display an image. The liquid crystal molecules have an align-
ment direction along their thin and long shapes. The align-
ment directions of the liquid crystal molecules can be con-
trolled by applying an electric field to the liquid crystal
molecules. In other words, as the intensity of the electric field
is changed, the orientation of the alignment direction for the
liquid crystal molecules also changes. Since incident light
through liquid crystal molecules is refracted based on the
orientation of the liquid crystal molecules, due to the optical
anisotropy of the aligned liquid crystal molecules, intensity of
the incident light can be controlled such that images can be
displayed,

[0007] Among the various types of LCD devices com-
monly used, active matrix LCD (AMLCD) devices having
thin film transistors (TFTs) with pixel electrodes connected to
the TFTs disposed in matrix form have high resolution and
superiority in displaying moving images.

[0008] FIG. 1 is a schematic perspective view of an active
matrix liquid crystal display device according to the related
art. As shown in FIG. 1, an array substrate 10 and a color filter
substrate 20 face each other, and a layer of liquid crystal
molecules 30 is interposed between the array substrate 10 and
the color filter substrate 20. The array substrate 10 includes a
first transparent substrate 12, a plurality of gate lines 14 and a
plurality of data lines 16 crossing each other. Each of the
plurality of gate lines 14 and each of the data lines 16 cross
each other to define pixel regions “P”” A thin film transistor
“T”1s formed at a crossing of the gate line 14 and the data line
16, and a pixel electrode 18 is connected to the thin film
transistor ““I” and is disposed in the pixel region “P.” The
color filter substrate 20 includes a second transparent sub-
strate 22 including the pixel region “P,” a black matrix 25
surrounding the pixel region “P” and disposed on an inner
surface of the second transparent substrate 22, a color filter
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layer 26 including red, green and blue sub-color filters 26a,
266 and 26¢ and disposed within the black matrix 25. More
specifically, the red, green and blue sub-color filters 26a, 265
and 26¢ are disposed in each pixel regions “P” and boundaries
between the red, green and blue sub-color filters 26a, 265 and
26¢ correspond to the black matrix 25. A common electrode
28 is disposed on the color filter layer 26.

[0009] Although not shown, a seal pattern (not shown) of
sealant is interposed between the array substrate 10 and the
color filter substrate 20 at a periphery ofthe array substrate 10
and the color filter substrate 20 to attach the array substrate 10
to the color filter substrate 20 and to prevent leakage of the
liquid crystal molecules 30. Further, a first orientation film
(not shown) is formed between the pixel electrode 18 and the
layer of liquid crystal molecules 30, and a second orientation
film (not shown) is formed between the common electrode 28
and the layer of liquid crystal molecules 30. Here, the firstand
second orientation films set an initial direction of sub-layers
of liquid crystal molecules within the layer of liquid crystal
molecules 30. Furthermore, first and second polarizers (not
shown) are disposed at outer surfaces of the first and second
transparent substrates 12 and 22, respectively. Additionally, a
backlight (not shown) is disposed at a backside of the first
polarizer to supply a light source to the LCD.

[0010] When on/off signals of the thin film transistor “T”
are sequentially scanned into the gate lines 14 and image
signals of the data lines 16 are transmitted to the pixel elec-
trode 18, the liquid crystal molecules 30 are driven by a
vertical field electricity generated between the common elec-
trode 28 and the pixel electrode 18. Therefore, various images
can be displayed in accordance with the change of the trans-
mittance.

[0011] The above-mentioned LCD is manufactured
through an array process including forming the thin film
transistor “T” and forming the pixel electrode 18 connected to
the thin film transistor “T” and through a color filter process
including forming the color filter layer 26 and forming the
common electrode 28.

[0012] FIGS. 2A to 2G are schematic cross-sectional views
illustrating a method of fabricating a color filter substrate
according to the related art. As shown in FIG. 2A, a black
matrix material layer 62 is formed by depositing a metallic
material, including a chromium (Cr) on a transparent sub-
strate 60. Next, a photoresist layer 64 is formed by coating a
photoresist on the black matrix material layer 62. A mask 66
having a transmission area “T A” and a blocking area “BA” is
disposed on the photoresist layer 64, and the photoresist layer
64 is exposed using the mask 66.

[0013] Next, as shown in FIG. 2B, a photoresist pattern 68
is formed by developing the exposed photoresist layer 64. The
photoresist pattern 68 is disposed on the black matrix material
layer 62 to correspond to a portion where a black matrix is to
be formed later.

[0014] As shown in FIG. 2C, a black matrix 72 having first
to third openings 70a, 705 and 70c is formed by removing a
portion of the black matrix material layer 62 exposed by the
photoresist layer 64. Although not shown, the black matrix 72
has a lattice shape in a plan view.

[0015] Next, as shown in FIG. 2D, a portion of the photo-
resist pattern 68 that remains on a top surface of the black
matrix 72 is removed by stripping. For example, a red resist
layer 74a is formed by coating a red resist in the first opening
70a of the black matrix 72. After a mask (not shown) includ-
ing a transmission area (not shown) and a blocking area (not
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shown) is disposed on the red resist layer (not shown). The
portion of the red resist layer that is to remain in the first
opening 70a corresponds to the transmission area. The por-
tion of the red resist layer corresponding to the blocking area
is removed because ultra-violet light is blocked through the
blocking area. Consequently, a red sub-color filter 74a is
formed to correspond to the first opening 70a. Edges of the
red sub-color filter 74a overlap the black matrix 72.

[0016] Next, as shown in FIG. 2E, green and blue sub-color
filters 745 and 74c are sequentially formed by coating and
patterning green and blue resists in the second and third
openings 705 and 70c using the same process as that of the red
sub-color filter 74a. The red, green and blue sub-color filters
74a, 74D and T4c constitute a color filter layer 74.

[0017] As showninFIG. 2F, an overcoat layer 76 is formed
by depositing an organic insulating layer on the color filter
layer 74. Because a step difference occurs where the color
filter layer 74 overlaps the black matrix 72, the overcoat layer
76 is formed to provide a planar surface for the later formed
common electrode 78.

[0018] As shown in FIG. 2G, the common electrode 78 is
formed by depositing a transparent conductive material, such
as indium tin oxide (ITO) or indium zinc oxide (IZO) on the
overcoat layer 76.

[0019] The black matrix 72 according to the related art is
manufactured by a photolithography process using a mask,
thereby increasing process time and cost. When the black
matrix 72 and the color filter 74 are manufactured on the same
substrate 60 as explained above, at least four mask processes
are necessary to form the black matrix 72 and the color filter
layer 74, including the red, green and blue sub-color filters
74a,74b and 74¢, thereby increasing the length and complex-
ity of the manufacturing process so as to reduce productivity.
Further, because the mask in the mask process has a relatively
high-cost, the manufacturing cost is increased when the num-
ber of masking processes are increased.

[0020] To remove the step differences of the red, green and
blue sub-color filters, the overcoat layer should be formed to
provide a planar surface for the subsequent formation of the
common electrode. Therefore, the productivity is reduced
because of the need for a planarization overcoat layer. Fur-
ther, the black matrix material in the pixel region may not be
completely removed from the transparent substrate after
forming the black matrix, so a black defect may occur. Prod-
uct yield is reduced by such a black defect.

SUMMARY OF THE INVENTION

[0021] Accordingly, embodiments of the present invention
are directed to an LCD and a method of fabricating the same
that substantially obviates one or more problems due to limi-
tations and disadvantages of the related art.

[0022] An object of the present invention is to provide a
substrate for an LCD and a method of fabricating the same
that prevent a light leakage using a light shielding means
manufactured by a simple process.

[0023] Another object of the present invention is to provide
a substrate for an LCD and a method of fabricating the same
that can reduce the number of mask processes.

[0024] Another object of the present invention is to provide
a substrate for an LCD and a method of fabricating the same
that can improve a product yield by preventing a black defect.
[0025] Additional features and advantages 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
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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.

[0026] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, a method of fabricating a substrate for
aliquid crystal display device includes: disposing a transpar-
ent substrate on a stage of a laser apparatus; irradiating a laser
beam having a predetermined power onto the transparent
substrate to form a light shielding region in the transparent
substrate surrounding first to third light transmitting regions;
and forming a color filter layer including red, green and blue
sub-color filters respectively in the first to third light trans-
mitting regions, wherein boundaries of the red, green and blue
sub-color filters correspond to the light shielding region.
[0027] In another embodiment, a method of fabricating a
substrate for a liquid crystal display device includes: forming
aresin layer on a substrate; disposing the substrate on a stage
of a laser apparatus; irradiating a laser beam having a prede-
termined power onto the resin layer to form a light shielding
region in the resin layer surrounding first to third light trans-
mitting regions; and forming a color filter layer including red,
green and blue sub-color filters respectively in the first to third
light transmitting regions, wherein boundaries of the red,
green and blue sub-color filters correspond to the light shield-
ing region.

[0028] Inanother embodiment, a substrate fora liquid crys-
tal display includes: a transparent substrate: a light shielding
region in the transparent substrate surrounding first to third
light transmitting regions; and a color filter layer including
red, green and blue sub-color filters having a same thickness
as one another respectively positioned in the first to third light
transmitting regions.

[0029] Inanother embodiment, a substrate fora liquid crys-
tal display includes: a transparent substrate; a light shielding
layer on the transparent substrate surrounding first to third
light transmitting regions; and a color filter layer including
red, green and blue sub-color filters having a same thickness
as one another respectively positioned in the first to third light
transmitting regions, wherein the light shielding layer is a
resin including a carbonate polymer, a polyester resin, and a
black coloring agent compound.

[0030] In another embodiment, a liquid crystal display
device includes: a first substrate and a second substrate facing
the first substrate, the second substrate containing a light
shielding region and first to third light transmitting regions
surrounded by the light shielding region; a color filter layer
including red, green and blue sub-color filters on an inner
surface of one of the first and second substrates to correspond
to the first to third light transmitting regions, respectively,
boundaries of the first to third light transmitting regions cor-
responding to the light shielding region; and a layer of liquid
crystal molecules between the first and second substrates.
[0031] In a further embodiment, a liquid crystal display
device includes: a first substrate and a second substrate facing
the first substrate, a light shielding layer on the transparent
substrate surrounding first to third light transmitting regions,
wherein the light shielding layer includes a carbonate poly-
met, a polyester resin, and a black coloring agent compound;
a color filter layer including red, green and blue sub-color
filters on an entire surface of one of the first and second
substrate in the first to third light transmitting regions, respec-
tively, boundaries of the first to third light transmitting
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regions corresponding to the light shielding region; and a
layer of liquid crystal molecules between the first and second
substrates.

[0032] Ttistobe 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

[0033] Theaccompanying 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 principle of the invention. In
the drawings:

[0034] FIG. 1 is a schematic perspective view of an active
matrix liquid crystal display device according to the related
art;

[0035] FIGS.2A to 2G are schematic cross-sectional views
illustrating a method of fabricating a color filter substrate
according to the related art;

[0036] FIGS.3A to3D are schematic cross-sectional views
illustrating a method of fabricating a color filter substrate
according to an embodiment of the present invention;
[0037] FIGS.4A to4D are schematic cross-sectional views
illustrating a method of fabricating a color filter substrate
according to an embodiment of the present invention;
[0038] FIG. 5 is a schematic cross-sectional view of an
LCD device according to an embodiment of the present
invention; and

[0039] FIG. 6 is a schematic cross-sectional view of a color
filter on a thin film transistor (COT) type LCD according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

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

[0041] Embodiments ofthe present invention feature a por-
tion of a transparent substrate or a portion of a resin material
layer having carbon black utilized as a black matrix by irra-
diating a laser beam to the portion to be black in color. For
example, a neodymium-yttrium aluminum garnet (Nd—
YAG) is utilized as a laser apparatus for irradiating the laser
beam. The Nd—YAG laser apparatus is an infrared rays laser
apparatus generating a laser beam having a wavelength of
about 1064 run. Specifically, the Nd—YAG laser beam from
the Nd—Y AG laser apparatus is a solid state generated by
Nd** ions. Further, the Nd—YAG laser beam has a high
amplification property and has a good mechanical property
and a good temperature property.

[0042] The Nd—YAG laser apparatus has the Nd—YAG
laser beam having a predetermined power of about 30 W to
about 200 W, and has a laser head having a moving speed of
about 7,000 mmlsec to about 12,000 mm/sec with respect to
a stage of the Nd—YAG laser apparatus. That is, the moving
speed can be a speed of the laser beam irradiating the laser
beam or the stage speed. In the case of a continuous wave
(CW) type laser apparatus, the time that the laser beam is
irradiated on a particular portion depends on the moving
speed so that energy intensity is determined by the moving
speed of the laser head.
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[0043] A light shielding means according to embodiments
of the present invention acts as a black matrix by irradiating
the Nd—YAG laser beam with an appropriate moving speed
to the portion of the transparent substrate to be black in color
or a light shielding region of a resin layer to be carbon black.
[0044] FIGS. 3Ato 3D are schematic cross-sectional views
illustrating a method of fabricating a color filter substrate
according to an embodiment of the present invention. As
shown in FIG. 3A, a transparent substrate 101 and a laser
apparatus (not shown) are prepared. The transparent substrate
101 includes one of Cesium (Cs). Aluminum (AI), Rubidium
(Rb), and Sodium (Na), and the laser apparatus is an
Nd—YAG laser apparatus having a wavelength of about 1064
am.

[0045] In this step, a laser head 191 of the laser apparatus
has a distance “DD 17 of about 10 mm to about 20 mm from
the transparent substrate 101 and has a moving speed with
respect to a stage (not shown) of the laser apparatus of about
7,000 mmlsec to about 10,000 mmlsec. Under these condi-
tions, a surface of the transparent substrate 101 is irradiated
by the laser beam having a power of about 100 W to about 200
W.

[0046] The stage may have a cooling system (not shown)
that can appropriately cool the transparent substrate 101 to
prevent the transparent substrate 101 from deformation due to
high heat during irradiating step. That is, the transparent
substrate 101 can be cooled by the cooling system so that the
transparent substrate 101 does not deform due to high heat or
localized heating.

[0047] The process includes disposing the transparent sub-
strate 101 on the stage of the laser apparatus with the laser
head 191 disposed over the transparent substrate 101 at a
predetermined height. Next, the laser head 191 is moved
along one direction with a back-and-forth motion to form a
light shielding region “LS” in the surface of the transparent
substrate 101. That is, the light shielding region “LS” sub-
stantially corresponds to a region of the black matrix 72 (of
FIG. 2C) according to the related art. For example, a first
width “WI” of the laser beam 193 may be selected to be
within the range of about 5 micrometers to about a few mm.
After the width of the laser beam 193 is controlled to be about
5 micrometers to about 20 micrometers and the controlled
laser beam 193 is irradiated onto the transparent substrate
101, the irradiated portion of the transparent substrate 101 is
changed into the light shielding region “LS” having a second
width “W2” that is about 5 micrometers to about 20 microme-
ters. The light shielding region “LS” corresponds to the dis-
colored region with a black color.

[0048] As aresult ofthe transparent substrate 101 having at
least one component of Cesium (Cs), Aluminum (Al),
Rubidium (Rb), and Sodium (Na), the transparent substrate
101 is changed from a transparent state into a black state by
absorbing photon energy of a predetermined wavelength
(1064 nm) and a predetermined power from the laser. The
glass of the transparent substrate 101 has a lot of non-com-
bination couples. Further, the glass includes Cesium (Cs),
Aluminum (AI), Rubidium (Rb), and Sodium (Na) that form
an electron-hole couple with silicon (8i) in the glass by
absorbing the energy of the laser. Accordingly, due to the
structural feature of the transparent substrate 101 having at
least one component of Cesium (Cs), Aluminum (Al),
Rubidium (Rb), and Sodium (Na), the irradiated area is dis-
colored to have a black color. Therefore, the deformation time
can be reduced.
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[0049] Typically, a width of the light shielding region “L.S”
1s larger than the first width “W 17 of the laser beam 193 due
to the resolution of the laser beam 193. For example, the
difference between the second width “W2” of the light shield-
ing region “LS” and the first width “WI” of the laser beam 193
is about 1 to 2 micrometers. The transparent substrate 101
includes first to third light transmitting regions “L'T1, LT2,
and LT3” surrounded the light shielding region “LS.”

[0050] [The light shielding region “LS” is defined by dis-
coloring a portion of the transparent substrate 101 with a
black color so that the light shielding region “LS” has a first
thickness “TT1” of one-fifth to one-third of a second thick-
ness “T'T2” of the transparent substrate 101. Here, the first
thickness “TT1” of the light shielding region “LS” can be
appropriately controlled by controlling the power of the laser
apparatus.

[0051] For example, in case that the moving speed of the
laser head 193 is about 10,000 mmlsec and the first width
“WI” of the laser beam 193 is about 10 micrometers, the laser
beam 193 is irradiated with an interval of about 100 microme-
ters by about 200 micrometers along horizontal and perpen-
dicular directions to the transparent substrate 101 having a
size of about 1 mx1 m using one laser head 193. Here, irra-
diating time may be required about 23 min to about 25 min.
Alternatively, in case that four or six laser heads are utilized
by dividing the substrate 101 into several regions, irradiating
time may be required about 4 min to about 6 min.

[0052] Incomparison to the related art, processing time can
be reduced by at least half even including moving time
between process apparatuses. Further, the material costs of
the developer, etchant, and photoresist are eliminated for
forming the black matrix.

[0053] Thelight shielding region “LS” utilized as the black
matrix has a flat top surface because the light shielding region
“LS” is formed by discoloring some thickness of the trans-
parent substrate 101 without changing the thickness of the
transparent substrate 101. Therefore, the light shielding
region “LS” does not cause a step-difference like the black
matrix 72 (of FIG. 2C) according to the related art. Although
not shown, the light shielding region “L.S” has a lattice shape
in a plan view.

[0054] InFIG. 3B, ared resist layer (not shown) is formed
by coating a red resist on the transparent substrate 101 includ-
ing the light shielding region “L.S.” The red resist layer is
exposed using a mask including a transmission area (not
shown) and a blocking area (not shown), and then the exposed
red resist layer is developed to form a red sub-color filter 115«
in the first light transmitting region “LT1.* Edges of the red
sub-color filter 115a overlap the light shielding region “LS.”
A third thickness “TT3” of the red sub-color filter 115a across
the first light transmitting region “LTT” and the light shielding
region “LS” is substantially same because the light shielding
region “LS” and the first to third light transmitting regions
“LTI, L T2, and LT3 have a flat surface with each other.
[0055]  As shown inFIG. 3C, a green sub-color filter 115¢ is
formed by coating a green resist on the transparent substrate
101 in the second light transmitting region “L, T2.” Edges of
the green sub-color filter 1156 overlap the light shielding
region “L.S” and substantially have the same thickness as the
red sub-color filter 1154. Next, a blue sub-color filter 115¢ is
formed by coating a blue resist on the transparent substrate
101 in the third light transmitting region “LT3.” The blue
sub-color filter 115¢ has the same thickness as each of the red
and green sub-color filters 115 and 1156.
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[0056] The color filter substrate according to an embodi-
ment of the present invention has the following features. 1).
The light shielding region “LS” acting as a black matrix and
the first to third light transmitting regions “L T to L. T3 have
a flat top surface, ii) the red, green and blue sub-color filters
1154, 1155 and 115¢ have the same thickness as one another.
Based on these features, the color filter substrate according to
the present invention does not have a significant step differ-
ence. Thus, an overcoat layer is unnecessary. The red, green
and blue sub-color filters 115a, 11556 and 115¢ constitute a
color filter layer 115.

[0057] As shown in FIG. 3D, a common electrode 120 is
formed by depositing a transparent conductive material, such
as indium tin oxide (ITO) or indium zinc oxide (IZO), on the
color filter layer 115. In this step, the common electrode 120
can obtain a substantially flat top surface because the top
surfaces of the color filter layers 115 on which the common
electrode 120 is formed are substantially flat and do not have
a significant step difference to the substrate 101. Alterna-
tively, a patterned spacer (not shown) may be formed on the
common electrode 120 over the light shielding region “LS.”
For example, the patterned spacer may be formed by coating
and patterning one of benzocyclobutene (BCB), photo acryl,
cytop, and perfluorocyclobutene (PFCB) over the light
shielding region “LS.”’

[0058] As explained above, the color filter substrate
according to embodiments of the present invention has the
light shielding region formed by irradiating a laser beam to a
portion of the transparent substrate to discolor the irradiated
portion of the transparent substrate.

[0059] Incomparisonwith the embodiment shownin FIGS.
3A-3D, the color filter substrate according to the following
embodiment includes a resin layer (not shown) such that a
portion of the resin layer acts as a black matrix when irradi-
ated by a laser beam having a lower power than that of the
embodiment shown in FIGS. 3A-3D. According to the fol-
lowing embodiment, because the light shielding region of the
resin layer is formed using the laser beam having a lower
power than that of the previous embodiment, deformation of
the transparent substrate is less likely to occur and the stage
may have a cooling system.

[0060] FIGS.4A todD are schematic cross-sectional views
illustrating a method of fabricating a color filter substrate
according to an embodiment of the present invention. As
shown in FIG. 4A, a resin layer 205 is formed by coating a
resin material on a substrate 201. For example, the resin layer
205 may be formed to have a thickness of about 3000 A to
about one micron. The transparent substrate 201 includes a
glass having at least one of Cesium (Cs), Aluminum (Al),
Rubidium (Rb), and Sodium (Na). The resin material
includes a resin blend, including a carbonate polymer and a
polyesterresin, and a black coloring agent compound, such as
carbon black and a fatty acid metal salt.

[0061] Next, an Nd—YAG laser apparatus (not shown)
having a laser head 291 is prepared, and then the laser head
291 is disposed over the resin layer 205 with a distance
“DD2” of about 20 mm. The laser beam is irradiated onto the
resin layer 205 by moving the laser head 291 with a moving
speed of about 10,000 mmlsec to about 12,000 mmlsec in a
direct back-and-fourth motion. The laser apparatus has a fre-
quency of about 60 Hz, and the laser head 291 has a power of
about 30 W to about 100 W. The laser apparatus generates a
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wavelength of about 1064 nm. It is noted that heat generation
of the laser beam is less than that of the laser beam of the
previous embodiment.

[0062] Next, a non-irradiated region of the resin layer 205
1s removed. Forexample, the substrate 201 including the resin
layer 205 after irradiating is dipped in an IP A (isopropylal-
cohol) solution or an alcohol to remove the non-irradiated
regions of the resin layer 205.

[0063] In this step, the resin layer 205 includes the light
shielding region “L.SR” discolored to have a black color. After
the removing step, the irradiated region of the resin layer 205
is remained and is defined as a light shielding layer 210.
Although not shown, the light shielding layer 210 has a lattice
shape in a plan view, therefore, the other regions in which the
resin layer 205 are removed are defined as first to third open-
ings 215a, 2156 and 215¢ of the light shielding layer 210.
[0064] Substantially, the thickness of the resin layer 205 is
much thinner than a black matrix made of chromium (Cr) or
a black resin of the related art. For example, the thickness of
the resin layer 205 can be about 3000 A to about one micron.
Therefore, the step difference of the light shielding layer 210
on the substrate 201 does not affect the step difference of a
color filter and a common electrode that will be formed later.
[0065] In other words, in a low cell gap type liquid crystal
display device, when the step difference of the black matrix
according to the related art generally has a large value, the
difference between a first height of the color filter layer over-
lapping the black matrix and a second height of the color filter
layer not overlapping the black matrix has the same large
value. Therefore, the difference may affect the difference of
the common electrode, so the common electrode may be
shorted to the pixel electrode in the other substrate. In par-
ticular, the low cell gap type LCD is actively developed
because it has an advantage of compact size. Consequently,
the step difference of the black matrix should be solved for the
low cell gap type LCD. The light shielding layer 210 accord-
ing to embodiments of the present invention can solve the step
difference of the black matrix as well as the process time and
cost of the black matrix.

[0066] The light shielding layer 210 according to the
embodiment can be obtained using the laser beam having a
lower power than that of the laser beam according to the
previous embodiment because the resin layer 205 includes
carbon black. That is, the resin layer 205 can be easily dis-
colored using the laser beam having the lower power similar
to the glass, and heat generation possibility is reduced
because an intensity of the laser beam is reduced in compari-
son with that of the previous embodiment.

[0067] In FIG. 4B, a red sub-color filter (not shown) is
formed by coating a red resist on the light shielding layer 210,
by exposing the red resist using a mask (not shown) including
a transmission region (not shown) and a blocking region (not
shown), and by developing the exposed portion of the red
resist. Through this step, the red sub-color filter 220a is dis-
posed in the first openings 2154, and edges of the red sub-
color filter 220a overlap the light shielding layer 210.
[0068] Next, in FIG. 4C, a green resist is coated on the red
sub-color filter 220a, and the green resist is patterned into a
green sub-color filter 2205 to be disposed in the second open-
ings 215b. Sequentially, a blue sub-color filter 2205 is formed
by the same process as the red subcolor filter 220a or the
green sub-color filter 2206 in the third openings 215¢. Here,
similarly to the red sub-color filter 220a, edges of the blue
sub-color filter 2205 and edges of the green subcolor filter
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220) overlap the light shielding layer, respectively. The red,
green and blue subcolor filters 220a, 22056 and 220¢ have the
same thickness as one another. The red, green and blue sub-
color filters 220a, 2205 and 220¢ constitute a color filter layer
220.

[0069] In FIG. 4D, a common electrode 225 is formed by
depositing a transparent conductive material, such as indium
tinoxide (ITO) or indium zinc oxide (IZ0) on the color filter
layer 220.

[0070] In this step, the common electrode 225 is substan-
tially flat and do not have a significant step difference to the
substrate 201. Accordingly, an overcoat layer between the
color filter layer 220 and the common electrode 225 is unnec-
essary.

[0071] Further, a patterned spacer (not shown) may be
formed on the common electrode 225 over the light shielding
layer 210. For example, the patterned spacer may be formed
by coating and patterning one of benzocyclobutene (BCB),
photo actyl, cytop, and perfluorocyclobutene (PFCB) over
the light shielding layer 210.

[0072] FIG. 5 is a schematic cross-sectional view of an
LCD device according to an embodiment of the present
invention. As shown in FIG. 5, an array substrate 300 and a
color filter substrate 400 face each other, and a layer of liquid
crystal molecules 350 is disposed between the array substrate
300 and the color filter substrate 400. The array substrate 300
includes a first transparent substrate 302, a thin film transistor
“T” including a gate electrode., a semiconductor layer, a
source electrode and a drain electrode on an inner surface of
the first transparent substrate 302, and a pixel electrode 318
connected to the thin film transistor “T.” Specifically, the gate
electrode 304 is formed on the first transparent substrate 302,
a gate insulating layer 306 is formed on the gate electrode
304, the semiconductor layer 308 is formed on the gate insu-
lating layer 306 over the gate electrode 304, and the source
electrode 310 and the drain electrode 312 spaced apart from
the source electrode 310 are formed on the semiconductor
layer 308. Further, a data line 314 is connected to the source
electrode 310, substantially, the source electrode 310 is
extended from the data line 314. A passivation layer 316 is
formed on the source and drain electrodes 310 and 312 and
has a drain contact hole 318 that exposes a portion of the drain
electrode 312. The pixel electrode 320 is formed on the pas-
sivation layer 316 and is connected to the drain electrode 312
via the drain contact hole 318.

[0073] The color filter substrate 400 includes a second
transparent substrate 402 containing a light shielding region
“LS,” a color filter layer 406 including red, green and blue
sub-color filters 4064, not shown and 406¢ in first to third
light transmitting regions “LT1, not shown and L.T3,” and a
common electrode 408 on the color filter layer 406. Substan-
tially, the pixel electrode 320 is formed to correspond to each
of the red, green and blue sub-color filters 4064, not shown
and 406¢. Further, a patterned spacer 360 is disposed between
the array substrate 300 and the color filter substrate 400 and
corresponds to the light shielding region “LS.” Although not
shown, first and second orientation films (not shown) are
formed inners surfaces of the array substrate 300 and the color
filter substrate 400 and contacts the patterned spacer 360.
Alternatively, the patterned spacer 360 may be applied to the
LCD including the color filter substrate 400 in which the light
shielding layer 210 (of FIG. 4D) of the resin material having
the carbon black is formed.
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[0074] FIG. 6 is a schematic cross-sectional view of a color
filter on a thin film transistor (COT) type LCD according to an
embodiment of the present invention. As shown in FIG. 6, first
and second substrates 500 and 600 face each other and a
liquid crystal layer is interposed therebetween. A thin film
transistor “T,” which includes a gate electrode 502, a semi-
conductor 506, source and drain electrodes 508 and 510, is
formed in the first substrate 500, Further, a data line 512 is
formed and is connected to the source electrode 508. A first
passivation layer 514 is formed on the thin film transistor “T,”
a color filter layer 516 is formed on the passivation layer 514,
and a second passivation layer 518 is formed on the color filter
layer 516. At this time, the color filter layer 516 includes red,
green and blue sub-color filters 516a, 5165 and not shown.
However, for convenience sake, in FIG. 6, with respect to the
green sub-color filter 5165, the green sub-color filter 5165
and the red sub-color filter 516a adjacent to the green sub-
color filter 5165 are illustrated.

[0075] The first passivation layer 514, the color filter layer
516, and the second passivation layer 518 commonly have a
drain contact hole 520 that exposes a portion of the drain
electrode 510. A pixel electrode 522 is formed on the second
passivation layer 518 and is connected to the drain electrode
510 via the drain contact hole 520.

[0076] A light shielding region “LS” is contained in an
inner surface of the second substrate 600 and corresponds to
the thin film transistor “T”” and the data line 512. As explained
in FIG. 3A to 3D, the light shielding region “LS” is a discol-
ored region with a black color by irradiating a laser beam.
[0077] A common electrode 602 is formed on the inner
surface of the second substrate 600 including the light shield-
ing region “LS.” Substantially, the liquid crystal layer 550 is
disposed between the pixel electrode 522 and the common
electrode 602. The thickness of the liquid crystal layer 550
corresponds to a cell gap “eG,” and a patterned spacer 560 is
formed between the pixel electrode 522 and the common
electrode 602 so that the patterned spacer 560 corresponds to
the light shielding region “L.S” and the data line 512. In FIG.
6, although the patterned spacer 560 is disposed in the gap
space between the red sub-color filter 516a and the green
sub-color filter 5165, the position of the patterned spacer 560
may be various in accordance with the position of the light
shielding region LS.

[0078] As explained above, when the light shielding region
or the light shielding layer according to the present invention
is applied to the COT type LCD, the process time and cost of
the black matrix can be effectively reduced. Although not
shown, the light shielding region of the light shielding layer
according to the present invention can be applied to the thin
film transistor on the color filter layer (TO C) type LCD as
well as the COT type L.CD.

[0079] According embodiments of the present invention, a
substrate for the LCD can be prevented light leakage using the
light shielding means by laser beam without using the black
matrix by the photolithography, thereby reducing the process
time and cost and improving the process yield. Further,
according to the light shielding means of embodiment of the
present invention, when the color filter layer and the light
shielding means are formed on the same substrate, the light
shielding means does not substantially have the step differ-
ence. Therefore, an additional overcoat layer can be omitted,
thereby reducing the process time and cost regarding the
overcoat layer. Furthermore, because the light shielding
means is formed by selectively discoloring with black color a
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desired region, the other regions can be defined as the light
transmitting region. Therefore, the black defect of the related
art can be prevented, thereby improving product yield.
[0080] It will be apparent to those skilled in the art that
various modifications and variations can be made in the LCD
device 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 variations of
this invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. A substrate for a liquid crystal display, comprising:

a transparent substrate;

a light shielding region in the transparent substrate sur-
rounding first to third light transmitting regions; and

a color filter layer including red, green and blue sub-color
filters having a same thickness as one another respec-
tively positioned in the first to third light transmitting
regions and wherein the color of the light shielding
region is changed to black by irradiating a laser beam.

2. The liquid crystal display device according to claim 1,
further comprising a common electrode on the color filter
layer.

3. The liquid crystal display device according to claim 1,
wherein the light shielding region has a first thickness that is
one-fifth to one-third of a second thickness of the transparent
substrate.

4. The liquid crystal display device according to claim 1,
wherein the second transparent substrate is a glass having at
least one of Cesium (Cs), Aluminum (Al), Rubidium (Rb),
and Sodium (Na).

5. A substrate for a liquid crystal display, comprising:

a transparent substrate;

a resin layer on the entire surface of a substrate, the resin
layer including a light shielding region in the resin layer
surrounding first to third light transmitting regions; and
a color filter layer including red, green and blue sub-
color filters having a same thickness as one another
respectively positioned in the first to third light transmit-
ting regions, wherein the resin layer includes a carbonate
polymer, a polyester resin, and a black coloring agent
compound.

6. A liquid crystal display device, comprising:

a first substrate and a second substrate facing the first
substrate, the second substrate containing a light shield-
ing region and first to third light transmitting regions
surrounded by the light shielding region;

a color filter layer including red, green and blue sub-color
filters on an inner surface of one of the first and second
substrates to correspond to the first to third light trans-
mitting regions, respectively, boundaries of the first to
third light transmitting regions corresponding to the
light shielding region; and

a layer of liquid crystal molecules between the first and
second substrates and wherein the color of the light
shielding region is changed to black by irradiating a laser
beam.

7. The liquid crystal display device according to claim 6,

further comprising:

a common electrode on the second substrate;

a thin film transistor on an inner surface of the first sub-
strate;
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a pixel electrode connected to the thin film transistor, the
pixel electrode corresponding to each of the red, green
and blue sub-color filters; and

a patterned spacer between the common electrode and the
pixel electrode, the patterned spacer corresponding to
the light shielding region.

8. The device according to claim 7, wherein the color filter
layer is disposed between the second substrate and the com-
mon electrode.

9. The device according to claim 7, wherein the color filter
layer is disposed between the thin film transistor and the pixel
electrode.

10. A liquid crystal display device, comprising:

a first transparent substrate and a second transparent sub-

strate facing the first transparent substrate;

aresin layer on the entire surface of the second transparent
substrate, the resin layer including a light shielding
region in the resin layer surrounding first to third light
transmitting regions, wherein the layer includes a car-
bonate polymer, a polyester resin, and a black coloring
agent compound,
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a color filter layer including red, green and blue sub-color
filters on an entire surface of one of the first and second
substrate in the first to third light transmitting regions,
respectively, boundaries of the first to third light trans-
mitting regions corresponding to the light shielding
region; and

a layer of liquid crystal molecules between the first and
second substrates

11. The device according to claim 10, further comprising:

a common electrode on the second substrate;

a thin film transistor on an inner surface of the first sub-
strate;

a pixel electrode connected to the thin film transistor, the
pixel electrode corresponding to each of the red, green
and blue sub-color filters; and

a patterned spacer between the common electrode and the
pixel electrode, the patterned spacer corresponding to
the light shielding layer.

12. The device according to claim 11, wherein the color

filter layer is disposed between the second substrate and the
common electrode.
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