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METHOD FOR CUTTING LIQUID CRYSTAL
DISPLAY PANEL

[0001] This application claims the benefit of the Korean
Application No. P2002-009126 filed on Feb. 20, 2002,
which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display panel, and more particularly, to a method for cutting
a liquid crystal display panel to separate a plurality of unit
LCD panels from the mother substrate.

[0004] 2. Discussion of the Related Art

[0005] In general, a liquid crystal display (hereinafter,
referred to as “LLCD”) device displays a picture by individu-
ally 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] Inthe LCD device, thin film transistor (hereinafter,
referred to as “TFT”) array substrates are formed on a large
mother substrate, and color filter substrates are formed on
another mother substrate. By attaching the two mother
substrates, a plurality of unit LCD panels are simultaneously
formed. Since yield can be increased by simultaneously
forming a plurality of the unit LCD panels on a glass
substrate of a large area, a process of cutting the attached
two mother substrates into unit LCD panels is required.

[0007] Conventionally, the cutting process includes a
scribing process of forming a predetermined cutting line on
the surface of the substrate with a diamond pen having a
hardness higher than the glass substrate and a breaking
process of cutting by applying a physical force. The cutting
process of the unit LCD panel will be described in detail
with reference to the accompanied drawings.

[0008] FIG. 1 is a schematic plane view showing a unit
LCD panel formed from a TFT array substrate and a color
filter substrate attached to face into each other.

[0009] In FIG. 1, an LCD panel 10 includes a picture
display unit 13 having a plurality of liquid crystal cells
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 a plurality of data lines of the
picture display unit 13.

[0010] The gate pad unit 14 and the data pad unit 15 are
formed at the marginal portion of the TFT array substrate 1.
The marginal portion does not overlap the color filter
substrate 2.

[0011] The gate pad unit 14 provides a scan signal sup-
plied 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.

[0012] The data lines receiving the picture information
and the gate lines receiving the scan signal are disposed to
be perpendicularly crossed with each other on the TFT array
substrate 1 of the picture display unit 13. At the crossed
portion, a TFT is formed for switching the liquid crystal
cells, and a pixel electrode is formed to be connected to the
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TFT for driving the liquid crystal cells. Further, a protective
layer is formed at the entire surface to protect the electrode
and the TFT.

[0013] At the color filter substrate 2 of the picture display
unit 13, a plurality of color filters are formed 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 TFT array substrate 1.

[0014] A cell gap is formed between the TFT array sub-
strate 1 and the color filter substrate 2 so that the two
substrates are spaced apart from and face into each other.
The TFT 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 TFT array substrate 1 and
the color filter substrate 2.

[0015] FIG. 2 is a cross-sectional view showing a plural-
ity of the unit LCD panels formed in the first mother
substrate having the TFT array substrates and the second
mother substrate having the color filter substrates of FIG. 1.

[0016] As shown in FIG. 2, a plurality of the unit LCD
panels are formed in such a manner that one side of the TFT
array substrates 1 is protruded as much as a dummy region
31

[0017] This is because the gate pad unit 14 and the data
pad unit 15 are formed at the marginal portion where the
TFT array substrates 1 and the color filter substrates 2 do not
overlap.

[0018] Thus, the color filter substrates 2 formed on the
second mother substrate 30 are formed to be isolated as
much as the dummy regions 31 corresponding to the area
that the TFT array substrates 1 formed in the first mother
substrate 20 are protruded.

[0019] Each unit LCD panel is disposed at the first and
second mother substrates 20 and 30 so that the first and
second mother substrates 20 and 30 are used at the maxi-
mum. Depending on a model, the unit LCD panels are
generally formed to be isolated as much as the dummy
regions 32. Dummy regions 21 for a process margin are also
formed in the marginal portions of the first and second
mother substrates 20 and 30.

[0020] After the first mother substrate 20 where the TFT
array substrates 1 are formed and the second mother sub-
strate 30 where the color filter substrates 2 are formed are
attached to each other, the LCD 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 regions 32 isolating the unit LCD panels and the
dummy regions 21 formed at the marginal potion of the first
and second mother substrates 20 and 30, are simultancously
removed.

[0021] As shown in FIG. 2, in case of a model in which
the dummy regions 31, 32, and 21 are formed on the first and
second mother substrates 20 and 30, as the number of unit
LCD panels which can be formed on the first and second
mother substrates 20 and 30 is limited, efficiency in using
the first and second mother substrates 20 and 30 is reduced
and accordingly, productivity is decreased.
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[0022] Taking the above problems into consideration, a
cross-sectional structure of the first and second mother
substrates in which the dummy regions 32 are not formed by
preventing the unit LCD panels from being separated from
each other, was suggested as shown in FIG. 3.

[0023] The cutting process to the unit LCD panels shown
in FIG. 3 will now be described with reference to the
sequential exemplary views, FIGS. 4A to 4J.

[0024] As shown in FIG. 4A, the first and second mother
substrates 20 and 30 attached to face into each other are
loaded on a first table 33.

[0025] Next, as shown in FIG. 4B, 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.

[0026] After the first and second mother substrates 20 and
30 in FIG. 4C are rotated by 90°, the first table 33 is moved
back 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.

[0027] FIG. 4D 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.

[0028] Next, as shown in FIG. 4E, the first and second
mother substrates 20 and 30 are rotated by 90°. While the
second table 34 is moved back 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.

[0029] As shown in FIG. 4F, the first and second sub-
strates 20 and 30 are loaded on a third table 35. A plurality
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.

[0030] Thereafter, the first and second mother substrates
20 and 30 are rotated by 90°, as shown in FIG. 4G. 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 back to its
original position.

[0031] As shown in FIG. 4H, the first and second mother
substrates 20 and 30 are overturned and loaded on a 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.

[0032] Next, the first and second mother substrates 20 and
30 are rotated by 90°, as shown in FIG. 4I. The first mother
substrate 20 is pressed by the breaking bar 48 along the third
scribing line 46 by moving the fourth table 36 back to its
original position, so that a crack is transmitted on the second
mother substrate 30.

[0033] Asshown in FIG. 4], as the crack is transmitted on
the first and second mother substrates 20 and 30 along the
first through fourth scribing lines 42, 43, 46, and 47, the unit
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LCD panels are selectively unloaded by using a vacuum
gripper 49 and conveyed to the equipment for the following
process.

[0034] As mentioned above, in the conventional cutting
processes for the unit LCD panel, a scribing process is
performed four times and a breaking process is required four
times while performing four rotation processes and two
overturning processes.

[0035] Thus, two scribing units including a rotating unit
and two breaking units including a rotating unit and an
overturning unit are required. This equipment would occupy
much space in the fabrication line. Thus, an installation
expense and a space of the equipment are increased.

[0036] In addition, much more time is required for the
scribing and breaking processes, resulting in a low produc-
tivity.

SUMMARY OF THE INVENTION

[0037] Accordingly, the present invention is directed to a
method for cutting a liquid crystal display panel that sub-
stantially obviates one or more of problems due to limita-
tions and disadvantages of the related art.

[0038] Another object of the present invention is to pro-
vide a method for cutting a liquid crystal display panel that
reduces the number of scribing and breaking equipment and
also reduces the time necessary for the overall process by
minimizing rotations and overturnings in performing the
scribing and breaking processes.

[0039] 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.

[0040] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a method for cutting a
liquid crystal display panel includes forming a first scribing
line on surfaces of first and second mother substrates using
first and second wheels, cutting the first and second mother
substrates along the first scribing line, forming a second
scribing line on the second mother substrate using the
second wheel, and removing a dummy region from the
second mother substrate by cutting the second mother sub-
strate along the second scribing line.

[0041] Tt 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

[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 application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.
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[0043]

[0044] FIG. 1 is a schematic plane view showing a unit
LCD panel formed from a TFT array substrate and a color
filter substrate, which are attached to face into cach other;

[0045] FIG. 2 is a cross-sectional view showing a plural-
ity of LCD panels formed in a first mother substrate having
the TFT array substrates and the second mother substrate
having the color filter substrates of FIG. 1,

[0046] FIG. 3 is a cross-sectional view showing the first
and second mother substrates in which dummy regions for
separating the unit LCD panels are not formed;

[0047] FIGS. 4A to 47 illustrate sequential cutting pro-
cesses of unit LCD panels in accordance with a related art;
and

[0048] FIGS. 5A to 5G illustrate sequential cutting pro-
cesses of unit LCD panels in accordance with the present
invention.

In the drawings:

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0049] 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.

[0050] FIGS. 5A to 5G illustrate sequential cutting pro-
cesses of unit LCD panels in accordance with the present
invention.

[0051] As shown in FIG. 5A, a first mother substrate 101
and a second mother substrate 102 attached to face into each
other are loaded for the following process. A plurality of
TFT array substrates 103 are formed in the first mother
substrate 101, while a plurality of color filter substrates 104
are formed in the second mother substrate 102.

[0052] The first mother substrate 101 including the TFT
array substrates 103 is stacked on the second mother sub-
strate 102 including the color filter substrates 104. When the
first and second mother substrates 101 and 102 are loaded as
such a state, an impact caused in the breaking process to a
gate pad unit or a data pad unit formed on the TFT array
substrates 103 may be minimized.

[0053] On the other hand, a side of the TFT array sub-
strates 103 is formed to be more protrudent than that of the
color filter substrates 104 in forming the unit LCD panels.
This is because the gate pad unit and the data pad unit are
formed at a marginal portion that is not overlapped the color
filter substrates 104 of the TFT array substrate 103.

[0054] Accordingly, the color filter substrates 104 formed
at the second mother substrate 102 are separated as much as
a dummy region 105 corresponding to the area where the
TFT array substrates 103 formed at the first mother substrate
101 apart.

[0055] In addition, a dummy region 115 for a process
margin is formed at the marginal portion of the first and
second mother substrates 101 and 102.

[0056] On the other hand, the TFT array substrates 103
formed at the first mother substrate 101 are formed to be
adjacent with each other and not to be separated from each
other. Thus, the first and second mother substrates 101 and
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102 are more efficiently used to fabricate more unit LCD
panels from the first and second mother substrates 101 and
102.

[0057] 1In FIG. 5B, a first scribing line 108 is formed by
first and second wheels 106 and 107 which are vertically
misaligned with each other on the surfaces of the first and
second mother substrates 101 and 102. At this time, the
dummy region 115 formed at a side end portion of the first
and second mother substrates 101 and 102 is already
removed by the first and second wheels 106 and 107.

[0058] The first scribing line 108 is formed by the first
wheel 106 along the boundary of the TFT array substrates
103, which are formed at the first mother substrate 101.
Thus, the first scribing line 108 is formed by the second
wheel 107 along the boundary of the color filter substrates
104 and the dummy region 105 at the second mother
substrate 102. The second wheel 107 is moved by a prede-
termined distance from the direction of the first wheel 106.

[0059] Then, as shown in FIG. 5C, the first and second
mother substrates 101 and 102 are cut along the first scribing
line 108.

[0060] To cut the first and second mother substrates 101
and 102, as shown in FIG. 5D, a crack is transmitted by
applying a pressure to at least a part of the first scribing line
108 using a roll 109 or applying a pressure along the first
scribing line 108. Alternatively, as shown in FIG. SE, the
first and second mother substrates 101 and 102 may be cut
by moving the first and second tables 110 and 111 to the
opposite directions, where the first and second mother
substrates 101 and 102 are held.

[0061] As shown in FIG. 5F, a second scribing line 112 is
formed along the boundary of the color filter substrates 104
of the cut second mother substrate 102 and the dummy
region 105 using the second wheel 107. At this time, it is
desirable to support the first mother substrate 101 by a
supporting bar 113 at the position where the second wheel
107 is vertically aligned with each other. The roll 109
applied to cut the first and second mother substrates 101 and
102 in FIG. 5D may be used as the supporting bar 113.

[0062] Therefore, as showing in FIG. 5G, the dummy
region 105 is cut and removed from the second mother
substrate 102 along the second scribing line 112.

[0063] In the cutting method of the LCD panel, the unit
LCD panels are designed not to be separated and adjacent to
each other. Thus, the scribing time is minimized in cutting
the unit LCD panels from the first and second mother
substrates. Accordingly, an additional overturning unit for
overturning the first and second mother substrates and a
breaking unit for transmitting cracks are not required and
time for the scribing, breaking, and overturning processes is
shortened. Therefore, productivity is improved and installa-
tion cost and space of equipment is saved in the present
invention.

[0064] 1t will be apparent to those skilled in the art that
various modifications and variations can be made in the
method for cutting a liquid crystal display panel of the
present invention without departing from the spirit or scope
of the inventions. Thus, it is intended that the present
invention covers the modifications and variations of this
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invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A method for cutting a liquid crystal display panel,
comprising:

forming a first scribing line on surfaces of first and second
mother substrates using first and second wheels;

cutting the first and second mother substrates along the
first scribing line;

forming a second scribing line on the second mother
substrate using the second wheel; and

removing a dummy region from the second mother sub-
strate by cutting the second mother substrate along the
second scribing line.

2. The method of claim 1, wherein the first and second
mother substrates along the first scribing line are cut by
applying a pressure to at least a portion of the first scribing
line.

3. The method of claim 1, wherein the first and second
mother substrates along the first scribing line are cut by
applying a pressure along the first scribing line with a roll.

4. The method of claim 1, wherein the first and second
mother substrates along the first scribing line are cut by
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moving first and second tables where the first and second
mother substrates are loaded thereon.

5. The method of claim 4, wherein the first and second
tables are moved to the opposite directions with each other.

6. The method of claim 1, wherein the second scribing
line on the second mother substrate is formed by vertically
aligning the second wheel with a supporting bar supporting
the first mother substrate.

7. The method of claim 1, wherein the second scribing
line on the second mother substrate is formed by vertically
aligning the second wheel with a roll supporting the first
mother substrate.

8. The method of claim 1, wherein the first mother
substrate including a plurality of thin film transistor array
substrates is stacked on the second mother substrate includ-
ing a plurality of color filter substrates.

9. The method of claim 8, wherein the thin film transistor
array substrates are adjacent to each other without separation
and overlapping.

10. The method of claim 1, wherein the first and second
wheels cut the first and second substrates and are vertically
misaligned with each other.
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