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APPARATUS AND METHOD FOR CUTTING
LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD FOR FABRICATING LIQUID
CRYSTAL DISPLAY DEVICE USING THE
SAME

[0001] This application claims the benefit of Korean
Patent Application No. 10-2005-134601, filed on Dec. 29,
2005, which is hereby incorporated by reference for all
purposes as if fully set forth herein. This application incor-
porates by reference co-pending application, Ser. No.
10/184,096, filed on Jun. 28, 2002 entitled “SYSTEM AND
METHOD FOR MANUFACTURING LIQUID CRYSTAL
DISPLAY DEVICES FROM LARGE MOTHER SUB-
STRATE PANELS” (Attorney Docket Number 8733.666.
00); and co-pending application, Ser. No. , filed on
Jun. 29, 2006, entitled “METHODS OF MANUFACTUR-
ING LIQUID CRYSTAL DISPLAY DEVICES” (Attorney
Docket Number 8733.1713.00) for all purposes as if fully set
forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an apparatus and
method for cutting a liquid crystal display device, and
particularly, to an apparatus and method for cutting a liquid
crystal display device using a laser which is capable of
preventing a generation of glass chips and a defection of cut
surfaces by cutting a liquid crystal display device using a
laser.

[0004] 2. Discussion of the Related Art

[0005] A Liquid Crystal Display (LCD) device is a type of
display device for displaying images by supplying a data
signal according to image information to individual liquid
crystal cells arranged in a matrix to control the optical
transmissivity of each liquid crystal cell.

[0006] A typical LCD device includes an LCD panel in
which the liquid crystal cells are arranged in a matrix form
and a driver integrated circuit (IC) for driving the liquid
crystal cells in the LCD panel.

[0007] The LCD panel includes a color filter substrate and
a thin film transistor array substrate facing each other and a
liquid crystal layer disposed between the color filter sub-
strate and the thin film transistor array substrate. The driver
integrated circuit includes a gate driver integrated circuit and
a data driver integrated circuit.

[0008] On the thin film transistor array substrate of the
LCD panel, a plurality of data lines for transmitting data
signals supplied from a data driver integrated circuit to the
liquid crystal cells are arranged perpendicular to a plurality
of gate lines for transmitting scan signals supplied from a
gate driver integrated circuit to the liquid crystal cells. The
liquid crystal cells are arranged in regions defined by
crossings of the data lines and the gate lines.

[0009] The gate driver integrated circuit supplies the scan
signals to the plurality of gate lines sequentially so that the
liquid crystal cells arranged in a matrix can be sequentially
selected one line by one line. The data signals are supplied
to the liquid crystal cells of the selected line from the data
driver integrated circuit through a plurality of data lines.
[0010] A common electrode and a pixel electrode are
respectively formed at the inner sides of the color filter
substrate and the thin film transistor array substrate to
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thereby applying an electric field to the liquid crystal layer.
The pixel electrode is formed correspondingly to each liquid
crystal cell formed on the thin film transistor array substrate,
while the common electrode is integrally formed on an
entire surface of the color filter substrate. Accordingly,
light-transmittance of the liquid crystal cells can be indi-
vidually controlled by controlling a voltage applied to the
pixel electrode while a voltage is applied to the common
electrode.

[0011] A thin film transistor used as a switching device is
formed at the respective liquid crystal cells to control the
voltage applied to the pixel electrode formed on each liquid
crystal cell.

[0012] Meanwhile, the plurality of thin film transistor
array substrates are formed on a large mother substrate and
the plurality of color filter substrates are formed on another
mother substrate. Then, the two mother substrates are
bonded, so that a plurality of LCD panels is formed at the
same time to improve yield. Herein, a process for cutting the
bonded substrates into unit LCD panels is required.

[0013] Typically, the cutting process of the unit LCD
panels includes forming a scribing line at a surface of the
mother substrate by a diamond wheel having hardness
greater than that of glass, and breaking the substrate by
applying a mechanical force thereto. Hereinafter, an LCD
panel of the related art will be described with reference to
the attached drawings.

[0014] FIG. 1 is a plan view showing a schematic planar
structure of a unit LCD panel of the related art prepared by
bonding together a thin film transistor array substrate and a
color filter substrate of the LCD device.

[0015] Referring to FIG. 1, an LCD panel 10 comprises an
image display unit 13 having liquid crystal cells arranged in
a matrix form, a gate pad unit 14 connected to gate lines of
the image display unit 13, and a data pad unit 15 connected
to data lines. The gate pad unit 14 and the data pad unit 15
are formed on edge areas of a thin film transistor array
substrate 1 that do not overlap the color filter substrate 2.
The gate pad unit 14 provides the gate lines of the image
display unit 13 with each corresponding scan signal supplied
from a gate driver integrated circuit, and the data pad unit 15
provides the data lines with image information supplied
from a data driver integrated circuit.

[0016] On the thin film transistor array substrate 1 of the
image display unit 13, the data lines are arranged to per-
pendicularly cross the gate lines. A thin film transistor is
formed at each crossing of a data line and a gate to switch
the liquid crystal cells. Pixel electrodes are connected to the
thin film transistors to drive the liquid crystal cells. A
passivation layer is formed on the entire surface of the thin
film transistor array substrate 1 to protect the electrodes and
the thin film transistors.

[0017] Color filters separated by a black matrix for each
cell area are formed on the color filter substrate 2 of the pixel
display unit 13. A transparent common electrode is formed
on the thin film transistor array substrate 1.

[0018] The thin film transistor array substrate 1 and the
color filter substrate 2 are bonded to each other with a cell
gap maintained between the substrates 1 and 2. The sub-
strates 1 and 2 are bonded together by means of sealant
formed at the peripheral regions of the image display unit
13. A liquid crystal layer (not shown) is formed in the space
between the thin film transistor array substrate 1 and the
color filter substrate 2.
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[0019] FIG. 2 is a view showing a cross-sectional structure
of a first mother substrate having thin film transistor array
substrates 1 and a second mother substrate having color filter
substrates 2, wherein the first and second mother substrates
are bonded to each other to form a plurality of LCD panels.
[0020] Referring to FIG. 2, the thin film transistor array
substrate 1 of each unit LCD panel is longer than the color
filter substrate 2, because as illustrated in FIG. 1, the gate
pad unit 14 and the data pad unit 15 are formed at the edges
of the thin film transistor array substrate 1 which do not
overlap the color filter substrate 2.

[0021] Hence, the second mother substrate 30 and the
color filter substrates 2 formed thereon are spaced apart from
each other by a dummy region 31 corresponding to the width
of each thin film transistor array substrate 1 protruding
beyond the first mother substrate 20.

[0022] Moreover, the unit LCD panels are arranged to
maximize the use of the first and second mother substrates
20 and 30. Although the arrangement varies with the models
of the unit LCD panels, the unit LCD panels are typically
spaced apart from each other at a distance corresponding to
the area of another dummy region 32.

[0023] After the first mother substrate 20 having the thin
film transistor array substrates 1 is bonded to the second
mother substrate 30 having the color filter substrates 2, a
scribing process and a breaking process are carried out to
separate the individually LCD panels.

[0024] A related art cutting process for separating the unit
liquid crystal display panels will be explained with reference
to FIG. 3.

[0025] FIG. 3 is a view illustrating a structure of a related
art cutting apparatus used in the breaking process.

[0026] Referring to FIG. 3, a related art apparatus for
cutting a liquid crystal display panel may include a table 42,
first and second mother substrates 20 and 30 loaded on the
table 42 after completing the bonding and liquid crystal
layer forming processes, and a cutting wheel 51 for pro-
cessing the first and second mother substrates 20 and 30 and
thus forming scribing lines thereon.

[0027] In the related art apparatus for cutting the liquid
crystal display panel, when the bonded first and second
mother substrates 20 and 30 including a plurality of liquid
crystal display panels, the cutting wheel 51 positioned over
the first and second mother substrates 20 and 30 moves
downwardly and rotates while applying a particular pressure
to the second mother substrate 30 to thus form a groove-
shaped scribing line at the surface of the second mother
substrate 30.

[0028] Such scribing lines are also formed on the first
mother substrate 20. That is, the cutting wheel 51 is used to
process the first mother substrate 20 to form the scribing
lines at the positions corresponding to the positions of the
subscribing lines 58 formed on the second mother substrate
30. Accordingly, in the related art apparatus for cutting the
liquid crystal display panel, the first and second mother
substrates 20 and 30 are separately processed to form the
scribing lines thereon. The second mother substrate 30 is
first processed using the cutting wheel 51 and thereafter the
first mother substrate 20 is laid upwardly by turning the
liquid crystal display panel over to process the first mother
substrate 20 using the cutting wheel 51.

[0029] After forming the scribing lines on both the first
and second mother substrates 20 and 30, the first and second
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mother substrates 20 and 30) are pressed to divide the first
and second mother substrates 20 and 30 along the scribing
lines.

[0030] However, the following problems may occur when
using the related art apparatus for cutting the liquid crystal
display panel as.

[0031] First, a substrate defect may occur. The cutting
method using the cutting wheel involves the application of
a mechanical force to a substrate with the cutting wheel.
When processing a substrate by pressing the cutting wheel
on the mother substrate, the depths of the scribing lines may
vary according to a pressure generated between the cutting
wheel and the substrate. The varied depths of the scribing
lines may result in portions of the substrate not being
separated when applying the pressure to separate the unit
LCD panels and portions of the substrate may be destroyed
or taken away.

[0032] Secondly, foreign materials may be generated.
When processing the substrate with the cutting wheel,
foreign materials such as glass chips may be generated. The
generated foreign materials may cause defects in processes
in processing lines in a factory.

SUMMARY OF THE INVENTION

[0033] Accordingly, the present invention is directed to an
apparatus and method for cutting liquid crystal display
device and method for fabricating liquid crystal display
device using the same that substantially obviates one or
more of the problems due to limitations and disadvantages
of the related art.

[0034] An advantage of the present invention is to provide
an apparatus and method for cutting a substrate using a laser
capable of preventing a generation of a defective substrate
by cutting the substrate with a laser.

[0035] Another advantage of the present invention is to
provide an apparatus and method for cutting a substrate
using a laser which is capable of preventing a substrate from
being destroyed or cut randomly cut into by cutting the
substrate by irradiating a laser beam after forming a pre-
liminary scribing line having a certain distance from an end
portion of the substrate.

[0036] Another advantage of the present invention is to
provide a method for fabricating a liquid crystal display
device using the substrate cutting apparatus using the laser.
[0037] 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.

[0038] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, a substrate cutting
apparatus includes a cutting unit to form a preliminary
scribing line extending a predetermined distance from an
end portion of a substrate; and a laser cutter to irradiate a
laser beam unto a substrate to expand the substrate and to
contract the expanded substrate so as to cut the substrate.
[0039] In another aspect of the present invention, a sub-
strate cutting method includes forming a preliminary scrib-
ing line having a certain distance from an end portion of a
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substrate toward the center of the substrate, and separating
the substrate by irradiating a laser beam onto the substrate.
[0040] In another aspect of the present invention, a
method for fabricating a liquid crystal display device
includes: providing a first and a second substrate; providing
thin-film transistor driving circuits on the first substrate;
providing a color filter layer on the second substrate; loading
one of the first and second substrates; forming a preliminary
scribing line extending a certain distance from an end
portion of the loaded substrate toward the center of the
substrate; cutting the substrate by irradiating a laser beam
onto the substrate; and bonding the cut substrate to a second
cut substrate to form a liquid crystal display panel.

[0041] The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] 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.

[0043] In the drawings:

[0044] FIG. 1 is a plan view showing a structure of a
typical LCD panel,

[0045] FIG. 2 is a sectional view showing a substrate on
which a plurality of LCD panels are formed,;

[0046] FIG. 3 is a view showing a related art LCD panel
cutting apparatus;

[0047] FIGS. 4A through 4C are views showing a sub-
strate cut by use of a substrate cutting apparatus in accor-
dance with a first embodiment of the present invention;
[0048] FIGS. SA through 5C are views showing a sub-
strate cut by use of a substrate cutting apparatus in accor-
dance with a first embodiment of the present invention; and
[0049] FIG. 6 is a view showing an expansion of a
substrate by irradiating a laser beam.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0050] Reference will now be given in detail to an
embodiment of the present invention, examples of which are
illustrated in the accompanying drawings.

[0051] A laser outputs a beam having a uniform intensity
allowing the uniform application of uniform heat to a
substrate on demand. The laser beam may be adjusted to
illuminate a spot having desired sizes. Accordingly, heat can
be applied to the desired portions of the substrate to thus cut
the substrate.

[0052] The cutting apparatus may be used not only to cut
a driving device array substrate with a driving device array
or a color filter substrate with a color filter but also to cut an
LCD panel formed by bonding the driving device array
substrate and the color filter substrate. Hereinafter, regarding
the explanation for the cutting apparatus using the laser, an
object to be cut denotes a substrate. However, the substrate
may refer to an LCD panel as well as a driving device array
substrate or a color filter substrate.

Jul. 5, 2007

[0053] An apparatus and method for cutting an LCD
device using a laser in accordance with embodiments of the
present invention will be described with reference to the
attached drawings.

[0054] FIGS. 4A through 4C are views of cutting an LCD
device using a cutting apparatus by use of a laser in
accordance with a first embodiment of the present invention.
[0055] First, as shown in FIG. 4A, upon loading a sub-
strate 110 on a table 140, a cutting wheel 120 rotates while
in contact with an end portion of the substrate 110 to form
a crack 113 at the end portion of the substrate 110. The
reason for forming the crack 113 at the end portion of the
substrate 110 will be understood as follows.

[0056] Upon irradiating of the substrate 110 with a laser
beam, the substrate 110 begins to expand from heat gener-
ated by the laser beam. The end portion of the substrate 110,
however, may fail to be heat-expanded by the irradiation of
the laser beam, resulting in not forming a scribing line by the
irradiation of the laser beam at the end portion of the
substrate 110. When separating (cutting) the substrate 110
after irradiation by the laser, the end portion may be irregu-
larly cut because of the failure to form a scribing line in the
end portion. As a result, the end portion of the substrate 110
may be damaged or irregularly cut. In order to prevent such
damage, a crack is formed at the end portion of the substrate
110 before irradiating the laser beam onto the substrate 110.
[0057] Inthe drawings, a cutting wheel 120 is used to form
the crack 113 at the end portion of the substrate 110, but a
yttrium aluminum garnet (YAG) laser may be used to melt
the end portion of the substrate to form the crack 113.
[0058] As shown in FIG. 4B, the laser cutter 130 is
brought above a virtual scribing line 112 identifying a
position for a scribing line on the substrate 110 and then
irradiates a laser beam on the substrate 110 at the position of
the virtual scribing line. The laser cutter 130 includes a laser
131 for irradiating the laser beam onto the substrate 110 to
heat-expand the substrate 110, and a cooling unit 132 for
cooling the heat-expanded substrate 110 to contract the
substrate. Various types of lasers may be used as the laser
131, including a carbon dioxide (CO2) laser.

[0059] The cooling unit 132 spreads cold air or liquid onto
the substrate 110 to thus cool and contract the substrate 110
that has been heat-expanded by the laser 131. Alternatively,
a cold foam-type fluid can be spread onto the substrate 110
in lieu of the cold air or liquid to improve cooling efficiency.
[0060] Then, as shown in FIG. 4C, while the laser cutter
130 is moved along the virtual scribing line 112, the sub-
strate 110 is repeatedly heat-expanded and contracted. A
scribing line 114 cutting into the substrate 110 is accordingly
formed on the substrate 110 along the movement path of the
laser cutter 130.

[0061] As described above, the substrate 110 cut by the
cutting apparatus may be the driving device array substrate
with the driving device array such as the thin film transistor
or the color filter substrate with the color filter. Therefore,
cut surfaces of each cut (separated) substrate 110 may be
polished in a polishing process. Each of the separated
substrates 110 is sent to a cell process to be bonded and a
liquid crystal layer is formed between the bonded substrates
110, thereby obtaining an LCD device.

[0062] As a method for forming the liquid crystal layer
either a dispensing method a vacuum injecting method or a
more recently developed dispensing method may be used, In
the vacuum injecting method liquid crystal is injected into
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the bonded LCD panels using a pressure difference gener-
ated in a vacuum. In the dispensing method, liquid crystal is
dispensed onto a driving device array substrate or color filter
substrate and then the two substrates are bonded to each
other to distribute the liquid crystal on the entire substrate.
In the dispensing method, the liquid crystal is dispensed onto
mother substrates having a plurality of LCD panels thereon
to be then bonded to each other, and thus the cutting
operation using the laser cutting apparatus is applied to the
bonded substrate, namely, the LCD panel. The laser cutting
apparatus can be used not only to cut individual driving
device array substrates or color filter substrates but can be
applied to cut the LCD panels. For cutting the LCD panel,
the cutting is performed by reversing the driving device
array substrate and the color filter substrate, respectively, the
two substrates having been bonded to each other. Thus, for
cutting the LCD panel, the LCD device is completely
formed by polishing the cut surfaces of the cut substrate in
the polishing process and then performing an examination
process.

[0063] FIGS. SA through 5C are views showing a sub-
strate cutting method using a laser cutting apparatus in
accordance with a second embodiment of the present inven-
tion.

[0064] First, as shown in FIG. 5A, upon loading a sub-
strate 210 on a table 240, a cutting wheel 220 rotates while
in contact with an end portion of the substrate 210 to thus
form a preliminary scribing line 213 extending a certain
distance from the end portion of the substrate 210. Com-
pared to the embodiment of FIG. 4A in which a crack is
formed only at the end portion of the substrate, the prelimi-
nary scribing line 213 extending a certain distance x from
the end portion is formed in this embodiment for reasons
explained as follows.

[0065] When heat-expanding the substrate 210 by irradi-
ating the laser beam onto the substrate 210, the non-heat-
expanded regions may include not only the end portion of
the substrate 210 but also a region corresponding to a certain
interval (distance x) extending from the end portion of the
substrate 210 toward the center of the substrate 210). FIG.
6 illustrates the heat-expansion of the substrate 210 resulting
from heating by irradiating the laser beam. As shown in FIG.
6, an expansion region 215 formed along the scribing line
214 ends at a distance x from the end portion of the substrate
210. That is at distance x from the end of the substrate 110
is a region not heat-expanded by the irradiation of the laser
beam. Hence, forming a crack by processing only the end
portion of the substrate 210 using a cutting wheel or the like,
may result in the destroying the substrate 210 or cut it
irregularly into the substrate at regions which are not heat-
expanded.

[0066] Inorderto prevent the above-described problem, in
the embodiment of the present invention illustrated in FIG.
5A, a preliminary scribing line 213 extending from an edge
of the substrate 210 is formed having a length at least as long
as distance x using the cutting wheel 220. Here, a YAG laser
may be used instead of the cutting wheel 220 to melt the
substrate for the corresponding distance x.

[0067] Afterwards, as shown in FI1G. 5B, a laser cutter 230
including the laser 231 and a cooling unit 232 is positioned
above a virtual scribing line 212 which is spaced from the
end portion of the substrate 210 by the distance x. A laser
beam 1is irradiated along the virtual scribing line 212 to
heat-expand the corresponding region. A foam-type fluid or
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other cooling medium is spread onto the heat-expanded
region by the cooling unit 232 to thusly contract the region.
[0068] As shown in FIG. 5C, as the laser cutter 230 is
moved along the virtual scribing line 212, the substrate 210
is repeatedly heat-expanded and contracted. A scribing line
214 is accordingly formed on the substrate 210 along the
movement path of the laser cutter 230, and the substrate 210
is cut into and separated along the scribing line.

[0069] As aforementioned, the cut (separated) substrates
210 are transferred to the polishing process to polish cut
surfaces thereof. The cut surfaces polished substrates 210
are transferred to the cell process to be bonded (when cutting
the driving device array substrate or the color filter sub-
strate), or an examination process is further performed
(when cutting the LCD panel), thereby obtaining the LCD
device.

[0070] As described above, the present invention advan-
tageously provides effects by cutting the substrate using the
laser as follows.

[0071] First, the substrate is cut uniformly, resulting in
non-generation of defect. The laser beam irradiated onto the
substrate always has constant energy, and thus the substrate
can be uniformly cut, thereby preventing the generation of
the defective substrate.

[0072] Second, foreign materials such as glass chips may
not be generated when cutting the substrate. The cutting of
the substrate using the laser is implemented by the heat-
expansion and contraction of the substrate, and thus the
generation of glass chips by a mechanical friction or the like
may be avoided.

[0073] Third, the substrate can be prevented from being
damaged or cut into irregularly. The present invention can be
implemented such that the end portion of the substrate is
partially cut by the cutting wheel or the laser and then a laser
beam is irradiated onto the substrate so as to completely cut
the substrate using the heat-expansion and contraction of the
substrate, whereby it is possible to prevent the end portion
of the substrate from being damaged or cut into irregularly.
[0074] The illustrated embodiments include an apparatus
and method for cutting a substrate by applying heat onto a
substrate using a laser. Other means of applying heat for
cutting the substrate by virtue of the heat-expansion and the
cooling contraction of the substrate using heat sources other
than a laser may alternatively be used.

[0075] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion 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 cutting apparatus comprising;

a cutting unit to form a preliminary scribing line extend-
ing a predetermined distance from an end portion of a
substrate; and

a laser cutter to irradiate a laser beam unto a substrate to
expand the substrate and to contract the expanded
substrate so as to cut the substrate.

2. The apparatus of claim 1, wherein the cutting unit

includes a cutting wheel.

3. The apparatus of claim 1, wherein the cutting unit

includes a yttrium aluminum garnet (YAG) laser.
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4. The apparatus of claim 1, wherein the laser cutter
includes:

a laser to irradiate the substrate to heat-expand the sub-

strate; and

a cooling unit to cool the heat-expanded substrate to
contract the substrate.

5. The apparatus of claim 4, wherein the laser is a carbon

dioxide (CO,) laser.

6. The apparatus of claim 4, wherein the cooling unit is
arranged to dispense a foam-type fluid.

7. The apparatus of claim 4, wherein the cooling unit is
arranged to dispense a cold liquid.

8. The apparatus of claim 4, wherein the cooling unit is
arranged to dispense cold air.

9. The apparatus of claim 1, wherein the laser cutter is
arranged to discharge a laser beam to irradiate a substrate
along a virtual scribing line extending from the preliminary
scribing line formed by the cutting unit.

10. A cutting apparatus comprising:

a cutting unit to form a preliminary scribing line extend-
ing a certain distance from an end portion of a sub-
strate; and

aunit to separate a substrate by expanding and contracting
the substrate along a virtual scribing line from the
preliminary scribing line.

11. A substrate cutting method comprising:

forming a preliminary scribing line extending a certain
distance from an end portion of a substrate toward the
center of the substrate; and

separating the substrate by irradiating a laser beam onto
the substrate.

12. The method of claim 11, wherein the forming of the
preliminary scribing line includes forming the preliminary
scribing line extending the certain distance from the end
portion using a cutting wheel.

13. The method of claim 11, wherein the forming of the
preliminary scribing line includes forming the preliminary
scribing line extending the certain distance from the end
portion using a yttrium aluminum garnet (YAG) laser.

14. The method of claim 11, wherein the separating of the
substrate includes:
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expanding the substrate by irradiating the laser beam
along a virtual scribing line from the preliminary
scribing line; and

cooling the substrate to contraction.

15. The method of claim 14, wherein the irradiating of the
laser beam includes irradiating the laser beam using a carbon
dioxide (CO,) laser.

16. The method of claim 14, wherein the cooling of the
substrate includes cooling the substrate using a foam-type
fluid.

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

providing a first and a second substrate;

providing thin-film transistor driving circuits on the first

substrate;

providing a color filter layer on the second substrate;

loading one of the first and second substrates;

forming a preliminary scribing line extending a certain

distance from an end portion of the loaded substrate
toward the center of the substrate;

cutting the substrate by irradiating a laser beam onto the

substrate; and

bonding the cut substrate to a second cut substrate to form

a liquid crystal display panel.

18. A method for fabricating a liquid crystal display
device comprising:

dispensing a liquid crystal onto one of a driving device

array substrate or a color filter substrate;

bonding the driving device array substrate and the color

filter substrate to form at least one unit liquid crystal
display panel,

loading the bonded substrate;

forming a preliminary scribing line extending a certain

distance from an end portion of the bonded substrate
toward the center of the substrate; and

irradiating a laser beam onto the substrate to separate the

substrate into unit liquid crystal display panels.
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