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7) ABSTRACT

A liquid crystal display substrate, comprising a first sub-
strate including at least one substantial region, a dummy
region adjacent the at least one substantial region, a plurality
of first spacers and a first sealant positioned in the at least
one substantial region, and a plurality of second spacers and
a second sealant positioned in the dummy region, wherein
each of the plurality of second spacers are spaced apart from
one another at a uniform distance, and the second sealant is
capable of being positioned in at least one open area created
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MOTHER SUBSTRATE FOR LIQUID CRYSTAL
DISPLAY APPARATUS AND METHOD OF
MANUFACTURING SAME

[0001] The present application claims priority from
Korean Patent Application No. 2003-42949, filed on Jun. 28,
2003, the disclosure of which is hereby incorporated herein
by reference in its entirety.

BACKGROUND OF THE INVENTION
[0002] 1. Technical Field

[0003] The present disclosure relates to a mother substrate
for a liquid crystal display (LCD) apparatus and a method of
manufacturing same.

[0004] 2. Discussion of the Related Art

[0005] In an LCD apparatus, liquid crystal may be dis-
posed between a thin film transistor (TFT) substrate and a
color filter substrate. The color filter substrate may be
manufactured using different processes from those of the
TFT substrate.

[0006] The liquid crystal can be subject to an electric field
formed between the color filter substrate and the TFT
substrate. Upon application of the electric field, the liquid
crystal molecules change their orientation and light passing
through the liquid crystal is polarized. Appropriately posi-
tioned filters may filter the polarized light, creating areas that
represent desired images.

[0007] The TFT substrate is spaced apart from the color
filter substrate by a distance referred to as a cell gap so as to
receive the liquid crystal therebetween. The cell gap can
depend on intrinsic characteristics of the liquid crystal and
may be several micrometers. For example, for a twisted
nematic (TN) mode liquid crystal display apparatus, the cell
gap may be about 4.6 um.

[0008] In order to maintain the cell gap, spacers and
sealants may be formed between the TFT substrate and the
color filter substrate. For example, a spacer and a sealant
may be formed on each cell of a color filter mother substrate
or a TFT mother substrate.

[0009] When the spacers and sealants are formed only on
the cells of the color filter or TFT mother substrates, the TET
substrate and the color filter substrate may not have a
uniform cell gap.

[0010] In order to maintain uniformity of the cell gap,
spacers and sealants may also be formed in dummy regions
of the TFT or color filter substrates. A dummy region is a
region between the cells of the color filter mother substrate
or a region between the cells of the TFT mother substrate.
The dummy region may be defined by cutting lines.

[0011] The location of a sealant(s) may be changed during
the manufacturing process of an LCD so as to optimize the
uniformity of the cell gap. However, when the location of a
sealant is changed, the locations of the spacers are also
changed, whereby a pattern of the spacers is determined in
accordance with a pattern of the sealant. As a result, a new
mask for the spacers as well as a new mask for the sealant
is required. Therefore, manufacturing cost is increased,
while productivity is decreased.
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SUMMARY OF THE INVENTION

[0012] A liquid crystal display substrate, in accordance
with an embodiment of the present invention, comprises a
first substrate including at least one substantial region, a
dummy region adjacent the at least one substantial region, a
plurality of first spacers and a first sealant positioned in the
at least one substantial region, and a plurality of second
spacers and a second sealant positioned in the dummy
region, wherein each of the plurality of second spacers are
spaced apart from one another at a uniform distance, and the
second sealant is capable of being positioned in at least one
open area created by spacing the second spacers apart from
one another.

[0013] The uniform distance may be greater than a width
of the second sealant and may range from about 1.5 mm to
about 2.5 mm. Each of the plurality of second spacers may
have a uniform size, wherein each of the plurality of second
spacers includes a cubic shape with a side length in the range
of about 50 um to about 150 um. Each of the plurality of
second spacers may include one of a cubic shape, a cylin-
drical shape and a prism shape. The second sealant may be
positioned substantially parallel to the first sealant.

[0014] The liquid crystal display substrate may further
comprise a second substrate positioned opposite the first
substrate, and a liquid crystal layer between the first sub-
strate and the second substrate. The first sealant and the
second sealant may be positioned between the first substrate
and the second substrate to bind the first substrate and the
second substrate and create a gap therebetween. The first
substrate may be a color filter substrate and the second
substrate may be a thin-film transistor substrate.

[0015] The first sealant may be positioned on a seal line
portion of the at least one substantial region. A cutting line
may be positioned between the at least one substantial
region and the dummy region, wherein the cutting line
defines the at least one substantial region. The first sealant
and the second sealant may include one of an ultraviolet
curable sealant and a thermally curable sealant. The plurality
of first spacers and the plurality of second spacers may be
formed from one of a photoresistive insulating layer and a
light-insensitive insulating layer. The second sealant may be
positioned in at least one other open area created by spacing
the second spacers apart from one another at the uniform
distance,

[0016] A liquid crystal display substrate, in accordance
with another embodiment of the present invention, com-
prises a first substrate including at least one substantial
region, a dummy region adjacent the at least one substantial
region, a plurality of first spacers and a first sealant posi-
tioned in the at least one substantial region, a plurality of
second spacers and a second sealant positioned in the
dummy region, wherein each of the plurality of second
spacers are spaced apart from one another at a uniform
distance, and the second sealant is capable of being posi-
tioned in at least one open area created by spacing the
second spacers apart from one another, and a second sub-
strate positioned opposite the first substrate including at least
one corresponding substantial region.

[0017] The first sealant and the second sealant may be
positioned between the first substrate and the second sub-
strate to bind the first substrate and the second substrate and
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create a gap therebetween. The gap may include liquid
crystal. The at least one substantial region of the first
substrate and the at least one corresponding substantial
region of the second substrate may be combined to define an
area including a liquid crystal display panel. A plurality of
color filters may be formed on the at least one substantial
region of the first substrate, and a plurality of thin-film
transistors may be formed on the at least one corresponding
substantial region of the second substrate.

[0018] A method for forming a liquid crystal display
substrate, in accordance with an embodiment of the present
invention, comprises forming a plurality of first spacers and
a first sealant in at least one substantial region on a first
substrate, forming a plurality of second spacers and a second
sealant in a dummy region on the first substrate adjacent the
at least one substantial region, wherein each of the plurality
of second spacers are spaced apart from one another at a
uniform distance, and positioning the second sealant in at
least one open area created by spacing the second spacers
apart from one another.

[0019] The method may further comprise positioning the
second sealant substantially parallel to the first sealant,
dropping liquid crystal in the at least one substantial region,
positioning a second substrate opposite the first substrate,
and injecting liquid crystal between the first substrate and
the second substrate. The liquid crystal may be injected
through a hole formed in the first sealant. The method may
also include positioning the first sealant and the second
sealant between the first substrate and the second substrate
to bind the first substrate and the second substrate and create
a gap therebetween. The method may further comprise
forming a plurality of color filters on the first substrate,
forming a plurality of thin-film transistors on the second
substrate, positioning the first sealant on a seal line portion
of the at least one substantial region, and forming a cutting
line between the at least one substantial region and the
dummy region, wherein the cutting line defines the at least
one substantial region.

[0020] The method may also comprise positioning the
second sealant in at least one other open area created by
spacing the second spacers apart from one another at the
uniform distance, and curing the first sealant and the second
sealant by exposing the first sealant and the second sealant
to one of heat and ultraviolet light.

[0021] Forming the plurality of first spacers may includes
forming a photoresistive insulating layer in the at least one
substantial region, exposing the photoresistive insulating
layer to ultraviolet light using a photomask having a pattern
corresponding to the plurality of first spacers to form a
patterned insulating layer, and developing the patterned
insulating layer to form the plurality of first spacers. Form-
ing the plurality of first spacers may also include forming a
light-insensitive insulating layer in the at least one substan-
tial region, coating the light-insensitive insulating layer with
a photoresist layer, forming a photoresist pattern, and etch-
ing the light-insensitive insulating layer using the photore-
sist pattern as an etching mask to form the plurality of first
spacers.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Preferred embodiments of the present invention
can be understood in more detail from the following descrip-
tions taken in conjunction with the accompanying drawings,
in which:

[0023] FIG.1 is a plan view showing a color filter mother
substrate for an LCD apparatus according to an embodiment
of the present invention;

[0024] FIG. 2 is a cross-sectional view showing a portion
‘A’ of FIG. 1; and

[0025] FIGS. 3A to 3E are plan views for illustrating a
method of manufacturing a mother substrate for an LCD
apparatus according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0026] Preferred embodiments of the present invention
will be described below in more detail with reference to the
accompanying drawings. This invention may, however, be
embodied in different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of
the invention to those skilled in the art.

[0027] FIG.1 is a plan view showing a color filter mother
substrate for an LCD apparatus according to an embodiment
of the present invention.

[0028] Referring to FIG. 1, a color filter mother substrate
100 includes a plurality of substantial regions 110 appropri-
ately sized to form a plurality of LCD panels when com-
bined with the TFT mother substrate 200 and a dummy
region 111 outside of the substantial regions 110. A plurality
of color filter cells is formed on each of the substantial
regions 110. The color filter mother substrate 100 may
include one substantial region 110 in the case of a large-
scaled panel. Each of the substantial regions 110 includes a
seal line portion, and borders of each of the substantial
regions 110 are defined by the cutting line 113. The cutting
line 113 is disposed between a substantial region 110 and the
dummy region 111. A first sealant 112 is disposed on the seal
line portion. The seal line portion is disposed in a peripheral
portion (not shown) of the substantial region 110, and the
seal line portion is substantially parallel with the cutting line
113. The dummy region 111 is disposed between cutting
lines 113 of adjacent substantial regions 110. That is, the
dummy region 111 is disposed between the substantial
regions 110.

[0029] The LCD panels are formed by combining the
color filter substrate 100 with the TFT substrate 200 (FIGS.
3A-3D). Color filter cells formed on the color filter substrate
100 are combined with TFT cells formed on the TFT
substrate 200 to form liquid crystal cells. Each LCD panel,
including a plurality of liquid crystal cells, is separated from
the mother substrates 100, 200 by cutting along the cutting
lines 113.

[0030] The TFT substrate 200 includes a plurality of TFTs
formed thereon and arranged in a matrix shape using depo-
sition and etching processes. Each TFT includes a source,
gate and drain electrode. The source electrode is connected
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to a data line, and the data line may be extended in a column
direction of the TFT substrate. The gate electrode is con-
nected to a gate line, and the gate line may be extended in
a row direction of the TFT substrate.

[0031] Black matrices (not shown), common electrodes
(not shown), and red (R), green (G) and blue (B) color filters
(not shown) are formed on portions of the TFT mother
substrate 200 corresponding to each substantial region 110.
Each common electrode includes a transparent conductive
material such as indium tin oxide (ITO), indium zinc oxide
(IZ0O), etc. Each common electrode may be formed on the R,
G and B color filters, or may be formed under the R, G and
B color filters. Each substantial region 110 includes a display
portion (not shown) and a peripheral portion (not shown). R,
G and B color filters are also formed on the display portion
of each substantial region 110 of the color filter mother
substrate 100, and pixel electrodes (not shown) are formed
on portions of the TFT mother substrate 200 corresponding
to the display portions of the color filter mother substrate
100. The black matrix and the first sealant 112 are formed on
the seal line portion of the peripheral portion of each
substantial region 110 of the color filter mother substrate
100. The gate and data lines are formed on portions of the
TFT mother substrate 200 corresponding to the peripheral
portions of the color filter mother substrate 100.

[0032] Light transmittance of liquid crystal disposed on
the display portion is controllable so as to display an image.
Light transmittance of liquid crystal disposed on the periph-
eral portion is not controllable. As a result, light that passes
through the peripheral portion is masked. The black matrix,
formed on the seal line portion of the peripheral portion of
each substantial region 110 of the color filter mother sub-
strate 100, can mask light passing through the peripheral
portion.

[0033] When a driving signal and a timing signal are
supplied to a TFT through the data and gate lines of the LCD
panel, the TFT is turned-on to form an electric field between
the pixel and common electrodes. When the electric field is
formed between the pixel and common electrodes, a liquid
crystal layer disposed between the color filter substrate and
the TFT substrate changes its orientation in response to the
electric field applied thereto, and thus light transmittance
through the liquid crystal layer may be changed, thereby
resulting in the display of an image.

[0034] As shown in FIG. 1, the color filter mother sub-
strate 100 includes a first sealant 112 and a plurality of first
spacers 115 formed in each substantial region 110. The first
sealant 112 is formed on the seal line portion of each
substantial region 110. The color filter mother substrate 100
also includes a plurality of second spacers 116 and a second
sealant 114 formed in the dummy region 111 surrounding
each substantial region 110. Each second sealant 114 is
disposed substantially parallel to each corresponding first
sealant 112.

[0035] The second spacers 116 preferably have a uniform
size and are spaced apart from each other at a uniform
distance. A location of the second sealant 114 for each
substantial region 110 may be in one of the open areas
created by spacing the second spacers 116 apart from each
other. That is, a second sealant 114 may be freely positioned
in more than one open area formed between the second
spacers 116. Accordingly, to allow the second sealant 114 to
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fit in the open space between the second spacers 116, the
second spacers 116 are spaced apart from one another at a
uniform distance which is greater than the width of the
second sealant 114.

[0036] As aresult, when location of the second sealant 114
is changed, locations of the second spacers 116 are not
changed., thereby omitting the need for a new mask to create
the second spacers 116. Thus, the number of masks for
forming the second spacers 116 and the second sealant 114
after changing the location of the second sealant 114 is
decreased, manufacturing cost is decreased, and productiv-
ity of the LCD apparatus is increased.

[0037] Referring to FIG. 2, which is a cross-sectional
view showing a portion ‘A’ of FIG. 1, the first sealant 112
is formed on a seal line portion of the substantial region 110,
and the cutting line 113 is disposed between the substantial
and dummy regions 110 and 111.

[0038] The second sealant 114 and the second spacers 116
are disposed in the dummy region 111. A distance (d)
between the second spacers 116 is wider than a width (W)
of the second sealant 114. Preferably, each of the second
spacers 116 includes a cubic shape having a side length (1)
from about 50 um to about 150 um, and a distance (d)
between the second spacers 116 from about 1.5 mm to about
2.5 mm. The second spacers 116 also may have a cylindrical
shape or a polygonal prism shape.

[0039] When the second spacers 116 having uniform size
are spaced apart from each other at a uniform distance,
which is wider than the width of the second sealant 114, the
second sealant 114 is disposed between the second spacers
116. Therefore, the location of the second sealants 114 may
be changed while the locations of the second spacers 116
remain the same.

[0040] FIGS. 3A and 3E are plan views for illustrating a
method of manufacturing a mother substrate for an LCD
apparatus according to an embodiment of the present inven-
tion. The mother substrate 300, shown in FIG. 3E, includes
the color filter mother substrate 100 and the TFT mother
substrate 200.

[0041] Referring to FIG. 3A, the first sealant 112 is
formed on the seal line portion of each substantial region 110
of the color filter mother substrate 100. The TFT mother
substrate 200 may be cut along the cutting line 113 to form
the TFT substantial regions 210, each including a plurality
of TFT cells.

[0042] The TFTs are formed in a matrix configuration on
the TFT substantial regions 210 of the TFT mother substrate
200 using deposition and etching processes. The pixel
electrodes are formed on the display portions of the TFT
mother substrate 200 in each TFT substantial region 210.

[0043] Inorder to form the first sealant 112 on the seal line
portion of each substantial region 110, a sealing material is
formed on the color filter mother substrate 100, and then the
sealing material is exposed to ultraviolet (UV) light.

[0044] The first sealant 112 combines the TFT mother
substrate 200 with the color filter mother substrate 100 such
that the TFT mother substrate 200 is spaced apart from the
color filter mother substrate 100 at a predetermined distance.
The first sealant 112 includes a UV curable sealant or a
thermally curable sealant. Preferably, the first sealant 112
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includes the UV curable sealant. When the UV curable
sealant is used as the first sealant 112, the TFT mother
substrate 200 and the color filter mother substrate 100 may
be combined with each other without a heat deformation. A
liquid crystal layer is injected between the TFT mother
substrate 200 and color filter mother substrate 100 using a
vacuum injection. Each first sealant 112 includes an opening
in the seal line portion of each substantial region 110 through
which the liquid crystal may be injected.

[0045] Referring to FIG. 3B, the first spacers 115 are
formed in the substantial region 110 of the color filter mother
substrate 100. In order to form the first spacers 115, a
photoresistive organic insulating layer is formed in each
substantial region 110 of the color filter mother substrate
100. The photoresistive organic insulating layer includes a
thermally curable resin such as acryl or the like, and a
material such as a photoreaction initiator, a solvent, etc. The
photoresistive organic insulating layer is exposed to UV
light using a photomask having a pattern corresponding to
the first spacers 115. The patterned organic insulating layer
is then developed using a developing material such as
tetramethylammonium hydroxide (TMAH) or the like. The
first spacers 115 are hardened using a curing process.

[0046] A light-insensitive organic insulating layer may be
used instead of the photoresistive organic insulating layer.
When the light-insensitive organic insulating layer is used to
form the first spacers 1185, a photoresist layer is coated on the
light-insensitive organic insulating layer. The photoresist
material is then exposed and developed to form a photoresist
pattern. The light-insensitive organic insulating layer is dry
etched using the photoresist pattern as an etching mask to
form the first spacers 115.

[0047] The black matrix is formed in each substantial
region 110 and defines the R, G and B pixels and the display
portion.

[0048] Referring to FIG. 3C, the second spacers 116
having a uniform size are formed in the dummy region 111.
The second spacers 116 have a size substantially equal to
that of the first spacers 115, and the distance between the
second spacers 116 is substantially equal to that of the first
spacers 115. The second spacers 116 may be formed by the
same or similar processes and with the same or similar
material used to form the first spacers 115.

[0049] The second spacers 116 are disposed in the dummy
region 111, and a distance between the second spacers 116
is wider than a width of the second sealant 114. Preferably,
each of the second spacers 116 includes a cubic shape having
a side length (1) from about 50 um to about 150 um, and the
distance between the second spacers 116 is from about 1.5
mm to about 2.5 mm. The second spacers 116 may have
various shapes such as, for example, a cylindrical shape, and
a polygonal prism shape.

[0050] When the second spacers 116 have the uniform size
and distance as described above, the second sealant 114 may
be disposed between the second spacers 116.

[0051] Therefore, when the location of the second sealant
114 is changed, the locations of the second spacers 116
remains the same and a new mask for the second spacers 116
may be omitted.

[0052] Referring to FIG. 3D, the second sealant 114
having a uniform size is formed in the dummy region 111 to
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assist in maintaining a uniform cell gap. The second sealant
114 may be referred to as the dummy sealant, is disposed
between the second spacers 116 and is positioned substan-
tially parallel with the first sealant 112. Liquid crystal may
be dropped in each substantial region 110 to form a liquid
crystal layer therein. The first sealant 112 may prevent
leakage of the dropped liquid crystal.

[0053] Referring to FIGS. 3D and 3E, the TFT mother
substrate 200 is disposed on the first and second sealants 112
and 114 formed in each substantial region 110 of the color
filter substrate 100. The first and second sealants 112 and 114
are exposed to UV light to harden the first and second
sealants 112 and 114. Therefore, the color filter mother
substrate 100 may be combined with the TFT mother
substrate 200 to form the mother substrate 300, resulting in
one or a plurality of LCD panels.

[0054] The liquid crystal may also be injected between the
color filter mother substrate 100 and the TFT mother sub-
strate 200 using vacuum injection. In order to inject the
liquid crystal layer between the color filter mother substrate
100 and the TFT mother substrate 200 using vacuum injec-
tion, the color filter mother substrate 100 is combined with
the TFT mother substrate 200 by means of the first and
second sealants 112 and 114. The liquid crystal is then
injected between the color filter mother substrate 100 and
the TFT mother substrate 200. The opening in the first
sealant 112 of each substantial region 110 may be sealed so
as to prevent the leakage of the liquid crystal layer through
the opening.

[0055] Referring to FIG. 3E, a plurality of liquid crystal
cells is formed in each liquid crystal substantial region 310
of the mother substrate 300, wherein each liquid crystal
substantial region 310 represents an LCD panel of an LCD
apparatus. The color filter mother substrate 100 and the TFT
mother substrate 200 are cut along cutting lines 113 to form
the LCD panels 310 of the mother substrate 300 for each
LCD apparatus. The mother substrate 300 may include more
or less LCD panels 310 depending on the desired scale of the
LCD apparatus.

[0056] According to an embodiment of the present inven-
tion, the dummy sealant of an LCD apparatus may be
formed between spacers having a uniform size and being
spaced apart from each other at a uniform distance in the
dummy region. Therefore, although the location of the
dummy sealant may change, the spacers may be formed
using the same mask because the locations of the spacers
remain the same after the location of the dummy sealant is
changed, thereby reducing cost and improving productivity
of LCD apparatuses.

[0057] Although the illustrative embodiments have been
described herein with reference to the accompanying draw-
ings, it is to be understood that the present invention is not
limited to those precise embodiments, and that various other
changes and modifications may be affected therein by one of
ordinary skill in the related art without departing from the
scope or spirit of the invention. All such changes and
modifications are intended to be included within the scope of
the invention as defined by the appended claims.
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What is claimed is:
1. A liquid crystal display substrate, comprising:

a first substrate including at least one substantial region;

a dummy region adjacent the at least one substantial
region;

a plurality of first spacers and a first sealant positioned in
the at least one substantial region; and

a plurality of second spacers and a second sealant posi-
tioned in the dummy region, wherein each of the
plurality of second spacers are spaced apart from one
another at a uniform distance, and the second sealant is
capable of being positioned in at least one open area
created by spacing the second spacers apart from one
another.

2. The liquid crystal display substrate as recited in claim
1, wherein the uniform distance is greater than a width of the
second sealant.

3. The liquid crystal display substrate as recited in claim
1, wherein the uniform distance ranges from about 1.5 mm
to about 2.5 mm.

4. The liquid crystal display substrate as recited in claim
1, wherein each of the plurality of second spacers has a
uniform size.

5. The liquid crystal display substrate as recited in claim
4, wherein each of the plurality of second spacers includes
a cubic shape with a side length in the range of about 50 um
to about 150 um.

6. The liquid crystal display substrate as recited in claim
1, wherein each of the plurality of second spacers includes
one of a cubic shape, a cylindrical shape and a prism shape.

7. The liquid crystal display substrate as recited in claim
1, wherein the second sealant is positioned substantially
parallel to the first sealant.

8. The liquid crystal display substrate as recited in claim
1, further comprising a second substrate positioned opposite
the first substrate.

9. The liquid crystal display substrate as recited in claim
8, further comprising a liquid crystal layer between the first
substrate and the second substrate.

10. The liquid crystal display substrate as recited in claim
8, wherein the first sealant and the second sealant are
positioned between the first substrate and the second sub-
strate to bind the first substrate and the second substrate and
create a gap therebetween.

11. The liquid crystal display substrate as recited in claim
8, wherein the first substrate is a color filter substrate and the
second substrate is a thin-film transistor substrate.

12. The liquid crystal display substrate as recited in claim
1, wherein the first sealant is positioned on a seal line portion
of the at least one substantial region.

13. The liquid crystal display substrate as recited in claim
1, further comprising a cutting line positioned between the
at least one substantial region and the dummy region,
wherein the cutting line defines the at least one substantial
region.

14. The liquid crystal display substrate as recited in claim
1, wherein the first sealant and the second sealant include
one of an ultraviolet curable sealant and a thermally curable
sealant.

15. The liquid crystal display substrate as recited in claim
1, wherein the plurality of first spacers and the plurality of
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second spacers are formed from one of a photoresistive
insulating layer and a light-insensitive insulating layer.

16. The liquid crystal display substrate as recited in claim
1, wherein the second sealant is capable of being positioned
in at least one other open area created by spacing the second
spacers apart from one another at the uniform distance,

17. A liquid crystal display substrate, comprising:
a first substrate including at least one substantial region;

a dummy region adjacent the at least one substantial
region;

a plurality of first spacers and a first sealant positioned in
the at least one substantial region;

a plurality of second spacers and a second sealant posi-
tioned in the dummy region, wherein each of the
plurality of second spacers are spaced apart from one
another at a uniform distance, and the second sealant is
capable of being positioned in at least one open area
created by spacing the second spacers apart from one
another; and

a second substrate positioned opposite the first substrate

including at least one corresponding substantial region.

18. The liquid crystal display substrate as recited in claim
17, wherein the first sealant and the second sealant are
positioned between the first substrate and the second sub-
strate to bind the first substrate and the second substrate and
create a gap therebetween.

19. The liquid crystal display substrate as recited in claim
18, wherein the gap includes liquid crystal.

20. The liquid crystal display substrate as recited in claim
17, wherein the at least one substantial region of the first
substrate and the at least one corresponding substantial
region of the second substrate are combined to define an area
including a liquid crystal display panel.

21. The liquid crystal display substrate as recited in claim
17, wherein a plurality of color filters are formed on the at
least one substantial region of the first substrate.

22. The liquid crystal display substrate as recited in claim
17, wherein a plurality of thin-film transistors are formed on
the at least one corresponding substantial region of the
second substrate.

23. The liquid crystal display substrate as recited in claim
17, wherein the uniform distance is greater than a width of
the second sealant.

24. The liquid crystal display substrate as recited in claim
17, wherein each of the plurality of second spacers has a
uniform size.

25. The liquid crystal display substrate as recited in claim
17, wherein the second sealant is positioned substantially
parallel to the first sealant.

26. A method for forming a liquid crystal display sub-
strate, comprising:

forming a plurality of first spacers and a first sealant in at
least one substantial region on a first substrate;

forming a plurality of second spacers and a second sealant
in a dummy region on the first substrate adjacent the at
least one substantial region, wherein each of the plu-
rality of second spacers are spaced apart from one
another at a uniform distance; and
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positioning the second sealant in at least one open area
created by spacing the second spacers apart from one
another.

27. The method as recited in claim 26, wherein the
uniform distance is greater than a width of the second
sealant.

28. The method as recited in claim 26, wherein the
uniform distance ranges from about 1.5 mm to about 2.5
mm.

29. The liquid crystal display substrate as recited in claim
26, wherein each of the plurality of second spacers has a
uniform size.

30. The method as recited in claim 29, wherein each of the
plurality of second spacers includes a cubic shape with a side
length in the range of about 50 um to about 150 yum.

31. The method as recited in claim 26, wherein each of the
plurality of second spacers includes one of a cubic shape, a
cylindrical shape and a prism shape.

32. The method as recited in claim 26, further comprising
positioning the second sealant substantially parallel to the
first sealant.

33. The method as recited in claim 26, further comprising
dropping liquid crystal in the at least one substantial region.

34. The method as recited in claim 26, further comprising
positioning a second substrate opposite the first substrate.

35. The method as recited in claim 34, further comprising
injecting liquid crystal between the first substrate and the
second substrate.

36. The method as recited in claim 35, wherein the liquid
crystal is injected through a hole formed in the first sealant.

37. The method as recited in claim 34, further comprising
positioning the first sealant and the second sealant between
the first substrate and the second substrate to bind the first
substrate and the second substrate and create a gap therebe-
tween.

38. The method as recited in claim 34, further comprising;:

forming a plurality of color filters on the first substrate;
and

forming a plurality of thin-film transistors on the second
substrate.
39. The method as recited in claim 26, further comprising
positioning the first sealant on a seal line portion of the at
least one substantial region.
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40. The method as recited in claim 26, further comprising
forming a cutting line between the at least one substantial
region and the dummy region, wherein the cutting line
defines the at least one substantial region.

41. The method as recited in claim 26, wherein the first
sealant and the second sealant include one of an ultraviolet
curable sealant and a thermally curable sealant.

42. The method as recited in claim 26, wherein the
plurality of first spacers and the plurality of second spacers
are formed from one of a photoresistive insulating layer and
a light-insensitive insulating layer.

43. The method as recited in claim 26, further comprising
positioning the second sealant in at least one other open area
created by spacing the second spacers apart from one
another at the uniform distance,

44. The method as recited in claim 26, further comprising
curing the first sealant and the second sealant by exposing
the first sealant and the second sealant to one of heat and
ultraviolet light.

45. The method as recited in claim 26, wherein forming
the plurality of first spacers includes:

forming a photoresistive insulating layer in the at least
one substantial region;

exposing the photoresistive insulating layer to ultraviolet
light using a photomask having a pattern corresponding
to the plurality of first spacers to form a patterned
insulating layer;

developing the patterned insulating layer to form the
plurality of first spacers.
46. The method as recited in claim 26, wherein forming
the plurality of first spacers includes:

forming a light-insensitive insulating layer in the at least
one substantial region;

coating the light-insensitive insulating layer with a pho-
toresist layer;

forming a photoresist pattern; and

etching the light-insensitive insulating layer using the
photoresist pattern as an etching mask to form the
plurality of first spacers.
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