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7) ABSTRACT

A device for cutting a liquid crystal display panel and a
method for cutting using the same are disclosed in the
present invention. The device includes a first scribing unit
having first and second wheels for forming a first scribing
line on surfaces of first and second mother substrates that are
bonded to each other, a first breaking unit for breaking the
first and second mother substrates along the first scribing
line, a first rotating unit for rotating the first and second
mother substrates to form a second scribing line.
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DEVICE FOR CUTTING LIQUID CRYSTAL
DISPLAY PANEL AND METHOD FOR CUTTING
USING THE SAME

[0001] This application claims the benefit of the Korean
Application No. P2002-007179 filed on Feb. 7, 2002, which
is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display panel, and more particularly, to a device for cutting
a liquid crystal display panel and a method for cutting using
the same to separate a unit liquid crystal display panel from
the mother substrate.

[0004] 2. Discussion of the Related Art

[0005] In general, a liquid crystal display device displays
a desired picture by individually supplying a data signal
according to picture information to the liquid crystal cell
arranged in a matrix form and controlling light transmittance
of the liquid crystal cells.

[0006] The liquid crystal display device includes a liquid
crystal display panel on which liquid crystal cells of a pixel
unit are arranged in a matrix form and a driver integrated
circuit (IC) for driving the liquid crystal cells.

[0007] The liquid crystal display panel includes a color
filter substrate and a thin film transistor array substrate that
are facing into each other and a liquid crystal filled between
the color filter substrate and the thin film transistor array
substrate.

[0008] On the thin film transistor array substrate of the
liquid crystal panel, there are a plurality of data lines for
transmitting a data signal supplied from a data driver inte-
grated circuit to the liquid crystal cell and a plurality of gate
lines for transmitting a scan signal supplied from a gate
driver integrated circuit to the liquid crystal cells. The liquid
crystal cells are defined at each portion where the data lines
and the gate lines cross each other.

[0009] The gate driver integrated circuit sequentially sup-
plies a scan signal to the plurality of gate lines so that the
liquid crystal cells arranged in a matrix form are sequentially
selected line by line. A data signal is supplied from the data
driver integrated circuit to the selected line of the liquid
crystal cells.

[0010] Meanwhile, a common electrode and a pixel elec-
trode are formed on the color filter substrate and the thin film
transistor array substrate to face into each other for applying
an electric field to the liquid crystal layer.

[0011] The pixel electrode is formed by liquid crystal cells
on the thin film transistor array substrate, while the common
electrode is integrally formed on the entire surface of the
color filter substrate.

[0012] Accordingly, by controlling a voltage applied to the
pixel electrode while a voltage is applied to the common
electrode, the light transmittance of the liquid crystal cells is
individually controlled.

[0013] 1In order to control the voltage applied to the pixel
electrode by each liquid crystal cell, a thin film transistor
used as a switching device is formed at each liquid crystal
cell.
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[0014] To improve yield in fabricating a liquid crystal
display device, a plurality of thin film transistor array
substrates are formed on one large mother substrate, and a
plurality of color filter substrates are formed on the other
mother substrate. The two mother substrates are then
attached to simultaneously form the plurality of liquid
crystal panels. Thus, a process for cutting the liquid crystal
panel into a plurality of unit panels is required.

[0015] Cutting the liquid crystal display panel is per-
formed by a scribing process for forming a scribing line on
the surface of the mother substrate with a pen made of
diamond having a hardness higher than that of glass and a
breaking process for cutting by applying a mechanical force
along the scribing line.

[0016] The cutting process will now be described in detail
with reference to the accompanying drawings.

[0017] FIG. 1 is a schematic plane view showing a unit
liquid crystal panel formed with a thin film transistor array
substrate 1 and a color filter substrate 2 attached to face into
each other.

[0018] In FIG. 1, the liquid crystal panel 10 includes a
picture display unit 13 having a plurality of liquid crystal
wells arranged in a matrix form, a gate pad unit 14 connected
to a plurality of gate lines of the picture display unit 13, and
a data pad unit 15 connected to the gate pad unit 14 and a
plurality of data lines.

[0019] The gate pad unit 14 and the data pad unit 15 are
formed at the marginal portion of the thin film transistor
array substrate 1. The portion does not overlap the color
filter substrate 2.

[0020] The gate pad unit 14 supplies a scan signal supplied
from the gate driver integrated circuit to the gate lines of the
picture display unit 13. The data pad unit 15 supplies picture
information supplied from the data driver integrated circuit
to the data lines of the picture display unit 13.

[0021] The data lines receiving the picture information
and the gate lines receiving the scan signal are disposed to
be crossed orthogonally on the thin film transistor array
substrate 1 of the picture display unit 13. At the crossed
portion, a thin film transistor is formed for switching the
liquid crystal cells, and a pixel electrode is formed to be
connected to the thin film transistor for driving the liquid
crystal cell. Further, a protective film is formed at the entire
surface to protect the electrode and the thin film transistor.

[0022] At the color filter substrate 2 of the picture display
unit 13, a plurality of color filters are coated to be separated
by cell regions with a black matrix, and a common trans-
parent electrode corresponding to the pixel electrode are
formed at the thin film transistor array substrate 1.

[0023] A cell gap is formed between the thin film transis-
tor array substrate 1 and the color filter substrate 2 so that the
two substrates are spaced apart and face into each other. The
thin film transistor array substrate 1 and the color filter
substrate 2 are attached by a sealant (not shown) formed at
the exterior of the picture display unit 13. A liquid crystal
layer (not shown) is formed at the space between the thin
film transistor array substrate 1 and the color filter substrate
2.

[0024] FIG. 2 is a cross-sectional view showing a plural-
ity of unit liquid crystal display panels formed in the first
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mother substrate having the thin film transistor array sub-
strate 1 and the second mother substrate with the color filter
substrate 2.

[0025] As shown in FIG. 2, a plurality of unit panels are
formed in such a manner that one side of the thin film
transistor array substrate 1 is protruded as much as a dummy
region 31.

[0026] This is because the gate pad unit 14 and the data
pad unit 15 are formed at the marginal portion where the thin
film transistor array substrate 1 and the color filter substrate
2 do not overlap.

[0027] Thus, the color filter substrate 2 formed on the
second mother substrate 30 is formed to be isolated as much
as dummy regions 31 corresponding to the area that the thin
film transistor array substrate 1 formed on the first mother
substrate 20 are protruded.

[0028] Each unit panel is disposed at the first and second
mother substrates 20 and 30 so that the first and the second
mother substrates 20 and 30 are used at the maximum.
Depending on a model, the unit panels are generally formed
to be isolated as much as the dummy region 32.

[0029] After the first mother substrate 20 where the thin
film transistor array substrates 1 are formed and the second
mother substrate 30 where the color filter substrates 2 are
formed are attached each other, the liquid crystal display
panels are individually cut through the scribing process and
the breaking process. The dummy regions 31 formed at the
region where the color filter substrates 2 of the second
mother substrate 30 are isolated. The dummy region 32
isolating the unit panels are simultaneously removed.

[0030] The cutting process to the unit panels will now be
described with reference to FIGS. 3A to 3J.

[0031] As shown in FIG. 3A, the first mother substrate 20
and the second mother substrate 30 are loaded on a first table
33,

[0032] Next, as shown in FIG. 3B, the first table 33 is
moved in one direction to sequentially form a plurality of
first scribing lines 42 on the first mother substrate 20 with a
cutting wheel 41.

[0033] After first and second mother substrates 20 and 30
in FIG. 3C are rotated by 90°, the first table 33 is moved to
its original position to sequentially form a plurality of
second scribing lines 43 on the surface of the first mother
substrate 20 through the cutting wheel 41.

[0034] FIG. 3D illustrates the first and second mother
substrates 20 and 30, which are overturned and loaded on a
second table 34. While the second table 34 is moved in one
direction, the second mother substrate 30 is pressed by a
breaking bar 44 along the second scribing lines 43 so that a
crack is transmitted on the first mother substrate 20.

[0035] Next, as shown in FIG. 3E, the second and first
mother substrates 30 and 20 are rotated by 90°. While the
second table 34 is moved to its original position, the second
mother substrate 30 is pressed by the breaking bar 44 along
the first scribing lines 42, so that a crack is transmitted on the
first mother substrate 20.

[0036] As shown in FIG. 3F, the second and first sub-
strates 30 and 20 are loaded on a third table 35. A plurality
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of third scribing lines 46 are sequentially formed on the
surface of the second mother substrate 30 with a cutting
wheel 45 by moving the third table 35 in one direction.

[0037] Thereafter, the second and first mother substrates
30 and 20 are rotated by 90°, as shown in FIG. 3G. A
plurality of fourth scribing lines 47 are sequentially formed
on the surface of the second mother substrate 30 with the
cutting wheel 45 by moving the third table 35 to its original
position.

[0038] As shown in FIG. 3H, the second and first mother
substrates 30 and 20 are overturned and loaded on the fourth
table 36. The first mother substrate 20 is pressed by a
breaking bar 48 along the fourth scribing line 47 by moving
the fourth table 36 in one direction, so that a crack is
transmitted on the second mother substrate 30.

[0039] Next, the first and second mother substrates 20 and
30 are rotated by 90°, as shown in FIG. 3I. The first mother
substrate 20 is pressed by the breaking bar 48 along the third
scribing line 46 by moving the fourth table 36 to its original
position, so that a crack is transmitted on the second mother
substrate 30.

[0040] As shown in FIG. 3], as the crack is transmitted on
first and second mother substrates 20 and 30 along first
through fourth scribing lines 42, 43, 46, and 47, unit panels
are selectively unloaded by using a vacuum gripper 49 and
conveyed to the equipment for next processes.

[0041] As mentioned above, in the conventional cutting
device and cutting processes for the unit panel, scribing is
performed four times and breaking is performed four times
through four rotation processes and two overturning pro-
cesses.

[0042] Thus, two scribing units including a rotating unit
and two breaking units including a rotating unit and an
overturning unit are required. These equipments would
occupy much space in the working place. Thus, an instal-
lation expense and a space of the equipment are wasted.

[0043] 1In addition, much time is required for the scribing
and breaking processes, resulting in a low productivity.

SUMMARY OF THE INVENTION

[0044] Accordingly, the present invention is directed to a
device for cutting a liquid crystal display panel and a method
for cutting using the same that substantially obviates one or
more of problems due to limitations and disadvantages of
the related art.

[0045] Another object of the present invention is to pro-
vide a device for cutting a liquid crystal display panel and a
method for cutting using the same that are capable of
reducing the number of scribing and breaking equipments
and reducing time required for a process by minimizing
rotations and overturnings for performing the scribing and
breaking processes.

[0046] 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 descrip-
tion and claims hereof as well as the appended drawings.
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[0047] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a device for cutting a
liquid crystal display panel includes a first scribing unit
having first and second wheels for forming a first scribing
line on surfaces of first and second mother substrates that are
bonded to each other, a first breaking unit for breaking the
first and second mother substrates along the first scribing
line, and a first rotating unit for rotating the first and second
mother substrates to form a second scribing line.

[0048] In another aspect of the present invention, a device
for cutting a liquid crystal display panel includes a first
scribing unit having first and second wheels for forming first
scribing lines on surfaces of first and second mother sub-
strates that are bonded to each other, a first breaking unit for
breaking the first and second mother substrates along the
second scribing line, and a second breaking unit for breaking
the cut first and second mother substrates along the first
scribing line to separate out into a plurality of liquid crystal
display panels.

[0049] In another aspect of the present invention, a
method for cutting a liquid crystal display panel includes
forming a first a first scribing line on surfaces of first and
second mother substrates that are bonded to each other,
performing a first breaking along the first scribing line,
forming a second scribing line on the first and second mother
substrates, and performing a second breaking along the
second scribing line.

[0050] In a further aspect of the present invention, a
method for cutting a liquid crystal display panel includes
forming first and second scribing lines on surfaces of first
and second mother substrates that are bonded to each other,
performing a first breaking along the second scribing lines,
and performing a second breaking the first and second
mother substrates.

[0051] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.

[0053]

[0054] FIG.1is aplane view showing a unit liquid crystal
display panel formed in the thin film transistor array sub-
strate and a color filter substrate for a liquid crystal display
device, which are attached to face into each other;

[0055] FIG. 2 is a cross-sectional view showing a plural-
ity of liquid crystal display panels formed in the first mother
substrate including the thin film transistor array substrates
and the second mother substrate with the color filter sub-
strate of FIG. 1;

[0056] FIGS. 3A to 3] illustrate sequential cutting pro-
cesses of unit panels in accordance with a related art;

In the drawings:
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[0057] FIG. 4 is a schematic block diagram of a device for
cutting a liquid crystal display panel in accordance with a
first embodiment of the present invention;

[0058] FIGS. 5A to 5G illustrate sequential processes in
cach block of FIG. 4;

[0059] FIG. 6 is a schematic block diagram of a device for
cutting a liquid crystal display panel in accordance with a
second embodiment of the present invention;

[0060] FIGS. 7A to 7F illustrate sequential processes for
performing each block of FIG. 6; and

[0061] FIGS. 8A to 8C illustrate different alignments of
an upper wheel and a lower wheel for simultaneously
scribing the first and second mother substrates in accordance
with the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0062] Reference will now be made in detail to the illus-
trated embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0063] FIG. 4 is a schematic block diagram of a cutter for
cutting a liquid crystal display panel in accordance with a
first embodiment of the present invention.

[0064] As shown in FIG. 4, a cutter for cutting a liquid
crystal display panel in accordance with the first embodi-
ment of the present invention includes a loading unit 60 for
loading and aligning first and second mother substrates that
are attached to each other, a first scribing unit 61 for forming
a plurality of first scribing lines with a first upper wheel and
a first lower wheel on the surface of the first and second
mother substrates. A first breaking unit 62 is to break the first
and second mother substrates by pressing with first and
second breaking bars along the first scribing lines formed on
the surface of the first and second mother substrates. A first
rotating unit 63 is to rotate the first and second mother
substrates by 90°. A second scribing unit 64 is to form a
plurality of second scribing lines with a second upper wheel
and a second lower wheel on the surface of the first and
second mother substrates. A second breaking unit 65 is to
break the first and second mother substrates by pressing with
a third and a fourth breaking bars along the second scribing
lines formed on the surface of the first and second mother
substrates and to transmit a crack on the first and second
mother substrate. Further, an unloading unit 66 is to rotate
the first and second mother substrate by 90° to be in the
direction the same as the initial loading direction, sequen-
tially unloading a plurality of unit liquid crystal panels cut
along the first and second scribing lines, and conveying to
the equipment for the further processes.

[0065] FIGS. 5A to 5G illustrate sequential processes for
performing each block of FIG. 4.

[0066] As shown in FIG. 5A, the loading unit 60 loads a
first mother substrate 110 and a second mother substrate 111
that are attached to each other. A plurality of thin film
transistor array substrates are formed in the first mother
substrate 110, and a plurality of color filter substrates are
formed in the second mother substrate 111. The first and
second mother substrates 110 and 111 are aligned through an
alignment mark 130.
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[0067] The first mother substrate 110 including the thin
film transistor array substrates is stacked on the second
mother substrate 111 including the color filter substrates.
When the first and second mother substrates 110 and 111 are
loaded as such a state, an impact to a gate pad unit or a data
pad unit formed on the thin film transistor array substrate
may be minimized by the following breaking process.

[0068] In FIG. 5B, the first scribing unit 61 sequentially
forms a plurality of first scribing lines 150 and 151 on the
surface of the first and second mother substrates 110 and
111, with a first upper wheel 140 and a first lower wheel 141,
in the space between the first and second tables 120 and 121.
The first and second mother substrates 110 and 111 move to
one direction so that the first and second mother substrates
110 and 111 are placed between the first table 120 and the
second table 121 that are isolated by a space therebetween.

[0069] One side of the thin film transistor array substrates
formed at the first mother substrate 110 is protruded to be
longer than the corresponding side of the color filter sub-
strates formed at the second mother substrate 111. This is
because the data pad unit formed at the gate pad unit is
formed at one of the left and right sides, and the data pad unit
is formed at one of the upper and lower sides of the thin film
transistor array substrate.

[0070] Accordingly, at the region where one side of the
thin film transistor array substrates is protruded to be longer
than the corresponding side of the color filter substrates, the
first upper wheel 140 is isolated for a certain distance to one
side of a reference line R1, so as to form a first scribing line
150 on the surface of the first mother substrate 110. The first
lower wheel 141 is isolated for a certain distance in the
opposite direction corresponding to the first upper wheel 140
from the reference line R1, so as to form the first scribing
line 151 on the surface of the second mother substrate 111.

[0071] At the region where no gate pad unit or data pad
unit of the thin film transistor array substrates is formed (that
is, the region where the thin film transistor array substrates
are not protruded to be longer than the color filter sub-
strates), the first upper wheel 140 and the first lower wheel
141 are aligned to the straight line, thereby forming the first
scribing lines 150 and 151 on the surface of the first and
second mother substrates 110 and 111.

[0072] As shown in FIG. 5C, the first breaking unit 62
breaks the first and second mother substrates 110 and 111 by
pressing with first and second breaking bars 160 and 161,
along the first scribing lines 150 and 151 formed on the
surface of the first and second mother substrates 110 and
111, in the space between the third and fourth tables 122 and
123 to transmit a crack on the first and second mother
substrates 110 and 111. The first and second mother sub-
strates 110 and 111 move to be placed between the third and
fourth tables 122 and 123, thereby cutting the first and
second mother substrates 110 and 111.

[0073] When the first mother substrate 110 is pressed by
the first breaking bar 160, the second breaking bar 161
supports the second mother substrate 111. When the second
mother substrate 111 is pressed by the second breaking bar
161, the first breaking bar 160 supports the first mother
substrate 110.

[0074] FIG. SDillustrates the first rotating unit 63 rotating
the cut first and second mother substrates 110 and 111 by
90°.
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[0075] As shown in FIG. 5E, the second scribing unit 64
sequentially forms the second scribing lines 152 and 153 on
the surface of the first and second mother substrates 110 and
111, with the second upper wheel 142 and the second lower
wheel 143 located at the space between the fifth and sixth
tables 124 and 125, while the first and second mother
substrates 110 and 111 move to be placed between the fifth
and sixth tables 124 and 125 that are isolated by the space
therebetween.

[0076] As mentioned above, one side of the thin film
transistor array substrates formed at the first mother sub-
strate 110 is protruded to be longer than the corresponding
side of the color filter substrates formed at the second mother
substrate 111. Thus, at the protruded region, like the first
upper wheel 140 and the first lower wheel 141, the second
upper wheel 142 and the second lower wheel 143 are
isolated from each other by a certain distance in the opposite
direction along the reference line R1, so as to form the
second scribing lines 152 and 153 on the surface of the first
and second mother substrates 110 and

[0077] Meanwhile, at the region where the thin film tran-
sistor array substrates are not protruded to be longer than the
color filter substrates, like the first upper wheel 140 and the
first lower wheel 141, the second upper wheel 142 and the
second lower wheel 143 are aligned to each other, so as to
form the second scribing lines 152 and 153 on the surface of
the first and second mother substrates 110 and 111.

[0078] 1InFIG. 5F, the second breaking unit 65 presses the
first and second mother substrates 110 and 111 with third and
fourth breaking bars 162 and 163 along the second scribing
lines 152 and 153, formed on the surface of the first and
second mother substrates 110 and 111 at the space between
the seventh and eighth tables 126 and 127, to transmit a
crack on the first and second mother substrates 110 and 111.
The first and second mother substrates 110 and 111 move to
be placed between the seventh and eighth tables 126 and
127, thereby cutting the first and second mother substrates
110 and 111.

[0079] When the first mother substrate 110 is pressed by
the third breaking bar 162, the fourth breaking bar 163
supports the second mother substrate 111. When the second
mother substrate 111 is pressed by the fourth breaking bar
163, the third breaking bar 162 supports the first mother
substrate 110.

[0080] The unloading unit 66 sequentially unloads the unit
panels cut along the first and second scribing lines 150 to
153 and conveys to the equipment for the following pro-
cesses, as shown in FIG. 5G.

[0081] Meanwhile, the unit panels conveyed to the
unloading unit 66 is rotated by 90° compared to the direction
of the loading unit 60, as shown in FIG. 5G. A second
rotating unit 67 is installed in the unloading unit 66 so as to
rotate the unit panels by 90° and unloads the unit panels for
facilitating the following processes.

[0082] In addition, in the following process, when a unit
panel requires a state that the color filter substrate is stacked
on the thin film transistor array substrate, as shown in FIG.
3G, the first overturning unit 68 may be installed in the
unloading unit 66 to overturn the unloaded unit panels and
convey to the equipment in the following processes.
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[0083] As aforementioned, referring to the cutter for cut-
ting a liquid crystal display panel and the method for cutting
using the same in accordance with the first embodiment of
the present invention, there requires only two simultaneous
scribings of the first and second mother substrates and two
simultaneous breakings of the first and second mother
substrates. Also, the formed liquid crystal display panels are
individually cut into the unit panels by rotating the first and
second mother substrates once only.

[0084] FIG. 6 is a schematic block diagram of a cutter for
cutting a liquid crystal display panel in accordance a second
embodiment of the present invention.

[0085] As shown in FIG. 6, the cutter in accordance the
second embodiment of the present invention includes a
loading unit for loading and aligning first and second mother
substrates that are attached to face into each other. A first
scribing unit 210 is to sequentially form a plurality of first
scribing lines with a first upper wheel and a first lower wheel
on the surface of the first and second mother substrates with
moving the first and second mother substrates in one direc-
tion, rotating the first and second mother substrates by 90°.
A plurality of second scribing lines are sequentially formed
with the first upper wheel and the first lower wheel on the
surface of the first and second mother substrates with
moving the first and second mother substrates to the original
position. A first breaking unit 220 is to sequentially press the
first and second mother substrates with first and second
breaking bars along the second scribing lines formed on the
surface of the first and second mother substrates with
moving the first and second mother substrates in one direc-
tion to cut the first and second mother substrates. A second
breaking unit 230 is to rotate the first and second mother
substrates by 90°. The first and second mother substrates are
sequentially pressed with third and fourth breaking bars
along the first scribing lines with moving the first and second
mother substrates as much as a predetermined distance in
one direction. An unloading unit 240 is to sequentially
unload the unit panels cut along the first and second scribing
lines and convey to the equipment for the following pro-
cesses.

[0086] FIGS. 7A to 7F illustrate sequential processes for
performing each block of FIG. 6;

[0087] Initially, the loading unit 200 loads first and second
substrates 203 and 204 that thin film transistor array sub-
strates and color filter substrates are formed and attached to
face into each other, on a first table 205. The first and second
substrates 203 and 204 are aligned by an alignment mark
206, as shown in FIG. 7A.

[0088] The first mother substrate 203 including the thin
film transistor array substrates is stacked on the second
mother substrate 204 with the color filter substrates. When
the first and second mother substrates 203 and 204 are
loaded to be such a state, an impact to a gate pad unit or a
data pad unit formed on the thin film transistor array
substrate may be minimized in the following breaking
processes.

[0089] In FIG. 7B, the first scribing unit 210 sequentially
forms the first scribing lines 214 and 215 on the surface of
the first and second mother substrates 203 and 204 with the
first upper wheel 212 and the first lower wheel 213 in the
space between the first and second tables 205 and 211. In this
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process, the first and second mother substrates 203 and 204
move to one direction as far as a predetermined distance so
that the first and second mother substrates 203 and 204 may
be placed between the first table 205 and the second table
211 that are isolated with the space therebetween.

[0090] As shown in FIG. 7C, the first scribing unit 210
rotates the first and second mother substrates 203 and 204
having the first scribing lines 214 and 215 by 90°, and
sequentially forms a plurality of second scribing lines 216
and 217 on the surface of the first and second mother
substrates 203 and 204 with the first upper wheel 212 and the
first lower wheel 213 located at the space between the first
and second tables 205 and 211. In this process, the first and
second mother substrates 203 and 204 move back to the
original position, so as to be placed between the first and
second tables 205 and 211.

[0091] One side of the thin film transistor array substrates
formed at the first mother substrate 203 is protruded to be
longer than the corresponding side of the color filter sub-
strates formed at the second mother substrate 204.

[0092] This is because the data pad unit is formed at one
of the left and right sides and the data pad unit is formed at
one of the upper and lower sides of the thin film transistor
array substrate.

[0093] Accordingly, at the region where one side of the
thin film transistor array substrates is protruded to be longer
than the corresponding side of the color filter substrates, the
first upper wheel 212 is isolated for a certain distance to one
side of a reference line R1 for forming first and second
scribing lines 214 and 216 on the surface of the first mother
substrate 203. The first lower wheel 213 is isolated for a
certain distance to the opposite direction corresponding to
the first upper wheel 212 from the reference line R1 for
forming the first and second scribing lines 215 and 217 on
the surface of the second mother substrate 204.

[0094] Meanwhile, at the region where no gate pad unit or
data pad unit of the thin film transistor array substrates is
formed (that is, the region where the thin film transistor
array substrates are not protruded to be longer than the color
filter substrates), the first upper wheel 212 and the first lower
wheel 213 are aligned to the straight line. Thus, the first and
second scribing lines 214 to 217 are formed on the surface
of the first and second mother substrates 203 and 204. The
first breaking unit 220 in FIG. 7D presses the first and
second mother substrates 203 and 204 with first and second
breaking bars 223 and 224 along the second scribing lines
216 and 217 formed on the surface of the first and second
mother substrates 203 and 204 at the space between the third
and fourth tables 221 and 222. Thus, a crack is transmitted
on the first and second mother substrates 203 and 204. In this
process, the first and second mother substrates 203 and 204
move to be placed between the third and fourth tables 221
and 222, thereby cutting the first and second mother sub-
strates 203 and 204.

[0095] When the first mother substrate 203 is pressed by
the first breaking bar 223, the second breaking bar 224
supports the second mother substrate 204. When the second
mother substrate 204 is pressed by the second breaking bar
224, the first breaking bar 223 supports the first mother
substrate 203.

[0096] As shown in FIG. 7E, the second breaking unit 230
rotates the cut first and second mother substrates 203 and
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204 by 90°, and presses the first and second mother sub-
strates 203 and 204 with third and fourth breaking bars 233
and 234 along the first scribing lines 214 and 215 formed on
the surface of the first and second mother substrates 203 and
204 at the space between the fifth and sixth tables 231 and
232. Thus, a crack moves along the scribing lines in the first
and second mother substrates 203 and 204 with moving the
first and second mother substrates 203 and 204 to be placed
between the fifth and sixth tables 231 and 232. The unit
panels are then cut out from the first and second mother
substrates 203 and 204.

[0097] When the third breaking bar 233 presses the first
mother substrate 203, the fourth breaking bar 234 supports
the second mother substrate 204. When the fourth breaking
bar 234 presses the second mother substrate 204, the third
breaking bar 233 supports the first mother substrate 203.

[0098] As shown in FIG. 7F, the unloading unit 240
sequentially unloads the unit panels cut along the first and
second scribing lines 214 to 217 and conveys to the equip-
ment in the following processes.

[0099] Meanwhile, the unit panels conveyed to the
unloading unit 240 is rotated by 90° compared to the
direction of the loading unit 200, as shown in FIG. 7F. A
second rotating unit 250 is installed in the unloading unit
240 so as to rotate the unit panels by 90° and unload the unit
panels for more convenient processes.

[0100] In addition, in the following process, when a unit
panel requires a state that the color filter substrate is stacked
on the thin film transistor array substrate, as shown in FIG.
7F, the first overturning unit 260 may be installed in the
unloading unit 240 to overturn the unloaded unit panels and
convey to the equipment in the following processes.

[0101] As aforementioned, referring to the device for
cutting a liquid crystal display panel and the method for
cutting using the same in accordance with the second
embodiment of the present invention, there requires only
one time of simultaneous scribing of the first and second
mother substrates and two simultaneous breakings of the
first and second mother substrates. Also, the liquid crystal
display panel is cut into the unit panels by rotating the first
and second mother substrates twice.

[0102] FIGS. 8A to 8C illustrate different alignments of
an upper wheel and a lower wheel for simultaneously
scribing the first and second mother substrates in accordance
with the present invention.

[0103] The scribing wheel may have to be replaced due to
the abrasion. Thus, the wheel should be easily replaceable in
order to improve productivity.

[0104] As shown in FIG. 8A, when an upper wheel 300
and a lower wheel 301 are aligned to the reference line R1,
they are not easily replaceable and much time is required for
a replacement.

[0105] Conversely, when the upper wheel 300 and the
lower wheel 301 are positioned to be symmetrical in the
horizontal direction from the reference line R1, as shown in
FIG. 8B, their replacement would be convenient and quick.

[0106] FIG. 8C illustrates another embodiment of the
upper wheel 300 and the lower wheel 301 to be symmetrical
in the forward-backward direction from the reference line
R1.
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[0107] In both of the embodiments of the present inven-
tion as described above, the scribing and breaking processes
are sequentially performed on the first and the second
mother substrates with moving the first and second mother
substrates. Alternatively, sequential scribing and breaking
processes may be performed on the first and second mother
substrates with moving the wheel and the breaking bar.

[0108] As described above, the device for cutting a liquid
crystal display panel and the method for cutting using the
same in accordance with the present invention have many
advantages as follows.

[0109] That is, referring to the first embodiment, the liquid
crystal display panels is cut into the unit panels by two
simultaneous scribings of the first and second mother sub-
strates, two simultaneous breakings of the first and second
mother substrates, and one time of rotation of the first and
second mother substrates.

[0110] Therefore, the time required for the scribing is
minimized compared to that of the conventional art. Also,
since the overturning unit is not necessary to overturn the
first and second mother substrates, the time required for the
scribing and overturning is reduced and productivity is
improved. In addition, the problem of wasting an installation
expense and an installation space of the equipment is
prevented.

[0111] With respect to the second embodiment, the liquid
crystal display panel is cut to the unit panels by one time of
simultaneous scribing of the first and second mother sub-
strates, two simultaneous breakings of the first and second
mother substrates, and two rotations of the first and second
mother substrates.

[0112] Therefore, the scribing equipment is reduced by
one as compared to the first embodiment of the present
invention, so that the installation expense and installation
space of the equipment may be reduced more.

[0113] In addition, since the upper wheel and the lower
wheel for the scribing of the present invention are positioned
to be symmetrical in the horizontal direction and forward-
backward direction from the reference line, they may be
casily and conveniently replaced. Thus, the time for replace-
ment may be reduced and the productivity may be improved.

[0114] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
cutter for cutting a liquid crystal panel and the method for
cutting using the same of the present invention without
departing from the spirit or scope of the inventions. Thus, it
is intended that the present invention covers the modifica-
tions and variations of this invention provided they come
within the scope of the appended claims and their equiva-
lents.

What is claimed is:
1. A device for cutting a liquid crystal display panel
comprising;

a first scribing unit having first and second wheels for
forming a first scribing line on surfaces of first and
second mother substrates that are bonded to each other;

a first breaking unit for breaking the first and second
mother substrates along the first scribing line; and
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a first rotating unit for rotating the first and second mother
substrates to form a second scribing line.
2. The device of claim 1, further comprising:

a second scribing unit having third and fourth wheels for
forming the second scribing line on surfaces of the first
and second mother substrates; and

a second breaking unit for breaking the first and second

mother substrates along the second scribing line.

3. The device of claim 1, wherein the first mother sub-
strate includes a plurality of thin film transistor array sub-
strates and the second mother substrate includes a plurality
of color filter substrates.

4. The device of claim 1, wherein the first and third wheels
are used to form the first and second scribing lines on the
first mother substrate.

5. The device of claim 1, wherein the second and fourth
wheels are used to form the first and second scribing lines on
the second mother substrate.

6. The device of claim 1, wherein the first and second
breaking units have an unloading unit for unloading each
separated unit liquid crystal display panel from the first and
second mother substrates.

7. The device of claim 6, wherein the unloading unit
includes:

a second rotating unit for rotating the unit liquid crystal
display panel by +90°; and

a first overturning unit for overturning the unit liquid

crystal display panel.

8. The device of claim 1, wherein the first and second
wheels are aligned to have a distance enough to change one
of the wheels for exchanging at least one wheel.

9. A device for cutting a liquid crystal display panel
comprising;

a first scribing unit having first and second wheels for
forming first and second scribing lines on surfaces of
first and second mother substrates that are bonded to
cach other;

a first breaking unit for breaking the first and second
mother substrates along the second scribing line; and

a second breaking unit for breaking the first and second
mother substrates along the first scribing line to sepa-
rate out into a plurality of unit liquid crystal display
panels.

10. The device of claim 9, wherein the first mother

substrate includes a plurality of thin film transistor array
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substrates and the second mother substrate includes a plu-
rality of color filter substrates.

11. The device of claim 9, wherein the first scribing unit
is capable of rotating the first and second mother substrates
by 90°.

12. The device of claim 9, wherein the second breaking
unit is capable of rotating the first and second mother
substrates by 90°.

13. A method for cutting a liquid crystal display panel
comprising;

forming a first scribing line on surfaces of first and second
mother substrates that are bonded to each other;

performing a first breaking along the first scribing line;

forming a second scribing line on the first and second
mother substrates; and

performing a second breaking along the second scribing

line.

14. The method of claim 13, wherein the first and second
mother substrates are formed in such a manner that the first
mother substrate including a plurality of thin film transistor
array substrates is stacked on the second mother substrate
including a plurality of color filter substrates.

15. The method of claim 13, further comprising rotating
the first and second mother substrates by 90° prior to the
forming a second scribing line.

16. A method for cutting a liquid crystal display panel
comprising:

forming first and second scribing lines on surfaces of first
and second mother substrates that are bonded to each
other;

performing a first breaking along the second scribing line;
and

performing a second breaking the first and second mother

substrates.

17. The method of claim 16, wherein the first mother
substrate includes a plurality of thin film transistor array
substrates, and the second mother substrate includes a plu-
rality of color filter substrates.

18. The method of claim 16, further comprising rotating
the first and second mother substrates by 90° prior to the
forming first and second scribing lines.

19. The method of claim 16, further comprising rotating
the first and second mother substrates by90° prior to the
performing a second breaking.

I T T
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