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INDICATOR FOR DECIDING GRINDING AMOUNT
OF LIQUID CRYSTAL DISPLAY PANEL AND
METHOD FOR DETECTING GRINDING FAILURE
USING THE SAME

[0001] This application claims the benefit of the Korean
Patent Application No. P2002-013643 filed on Mar. 13,
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 an indicator for
deciding a grinding amount of liquid crystal display panel
and a method for detecting grinding failure using the same.
Although the present invention is suitable for a wide scope
of applications, it is particularly suitable for simplifying a
grinding detection process in grinding a marginal portion of
a unit liquid crystal display panel after cutting into the unit
panels from the large mother substrate.

[0004] 2. Discussion of the Related Art

[0005] Generally, a liquid crystal display (LCD) panel is
cut into a plurality of unit LCD panels to improve yield. For
simultaneously producing LCD panels, a plurality of thin
film transistors and color filters are formed on two different
mother substrates. Thereafter, the two mother substrates are
attached to each other.

[0006] Conventionally, cutting of the unit LCD panel is
performed through the process of forming a scribing line on
the surface of the mother substrate with a wheel having a
hardness higher than glass and breaking the mother substrate
scribing line. The process for fabricating an LCD apparatus
will be described with reference to the accompanied draw-
ings.

[0007] FIG. 1 is a schematic cross-sectional view illus-
trating a first mother substrate including thin film transistor
array substrates and a second mother substrate including
color filter substrates. The first and second mother substrates
are attached to each other, thereby forming a plurality of unit
LCD panels.

[0008] With reference to FIG. 1, the unit LCD panels are
formed so that one side of thin film transistor array sub-
strates 1 is formed to be protruded more than color filter
substrates 2. This is because a gate pad unit (not shown) and
a data pad unit (not shown) are formed at the marginal
portion of the thin film transistor array substrates 1 that do
not overlap the color filter substrates 2.

[0009] Therefore, the color filter substrates 2 formed on
the second mother substrate 30 are formed apart for the area
of a dummy region 31 corresponding to the region where the
thin film transistor array substrates 1 are protruded on the
first mother substrate 20.

[0010] Also, the respective unit LCD panels are positioned
to effectively utilize the first and second mother substrates
20 and 30. The unit LCD panels are formed apart for the area
of the dummy region 32 depending on the model.

[0011] The first mother substrate 20 where the thin film
transistor array substrates 1 are included, and the second
mother substrate 30 where the color filter substrates 2 are
included, are attached to each other. Thereafter, the LCD

1. Field of the Invention
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panels are cut into an individual panel. The dummy region
31, where the color filter substrates 2 of the second mother
substrate 30 are formed, and the dummy region 32 for
separating the unit LCD panels are simultaneously removed
at this time.

[0012] After cutting the second mother substrate 30 into
the unit LCD panels, a shorting line formed at the marginal
portion of the thin film transistor array substrate 1 for
intercepting static electricity is removed. In this process, a
sharp corner of the unit LCD panel is ground. The static
electricity may occur at the shorting line when a conductive
film is formed on the thin film transistor array substrate 1.
Also, by grinding the sharp corner of the LCD panel, pieces
are not separated from the corner of the unit LCD panel by
the external impact and prevent an operator from being
damaged by the sharp corner of the unit LCD panel in the
fabrication process.

[0013] The method for grinding the conventional unit
LCD panel and a method for detecting a grinding amount
will be described in detail with reference to the accompanied
drawing.

[0014] FIG. 2 is a schematic plane view of the conven-
tional unit LCD panel.

[0015] With reference to FIG. 2, a unit LCD panel 10
includes a picture display unit 13 that liquid crystal cells are
arranged in a matrix form, a gate pad unit 14 for connecting
a plurality of gate lines GL1 to GLm of the picture display
unit 13 to a gate driver integrated circuit (not shown), to
which a gate signal is applied, and a data pad unit 15 for
connecting a plurality of data lines DL1 to DLn of the
picture display unit 13 to a data driver integrated circuit (not
shown), to which the picture information is applied. 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
where both side edges are protruded comparing to the color
filter substrate 2.

[0016] At the region where the data lines DL1 to DLn and
the gate lines GL1 to GLm vertically cross one another, a
thin film transistor for switching the liquid crystal cell is
formed therein. A pixel electrode is formed to be connected
to the thin film transistor for driving the liquid crystal cell.
A passivation film is formed on the entire surface to protect
the data lines DL1 to DLn, the gate lines GLI to GLm, the
thin film transistors, and the electrodes.

[0017] Also, a shorting line (not shown) for electrically
shorting out the conductive films is formed at the marginal
portion of the thin film transistor array substrate 1, to remove
static electricity which may be generated in forming the data
lines DL1 to DLn, the gate lines GL1 to GLm, and the
electrodes on the thin film transistor array substrate 1.

[0018] At the color filter substrate 2 of the picture display
unit 13, a plurality of color filters are coated and separated
by cell regions with a black matrix. A common transparent
electrode corresponding to the pixel electrode is formed at
the thin film transistor array substrate 1.

[0019] 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 sealing unit (not shown) formed
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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.

[0020] On the other hand, a plurality of tap marks 50z to
505 are formed and separated from one another for aligning
the data lines DL1 to DLn, the gate lines GL1 to GLm to
contact a plurality of pins of the gate driver integrated circuit
and the data driver integrated circuit.

[0021] The above unit LCD panel 10 must be ground to
have a sloped edge from the end of the unit LCD panel 10
to the grinding line R1, as shown in the expansion region
EX1 of FIG. 2. However, the actual ground line of the unit
LCD panel 10 has an error margin D1 from the grinding line
R1. When the error is beyond the error margin D1, it is
determined that the grinding is defective.

[0022] To detect the failure, an operator must separate the
ground unit LCD panel 10 from the production line for a
predetermined period. Thereafter, an additional apparatus
should be used to determine whether the actual ground line
of the unit LCD panel 10 is beyond the error margin D1 by
using a high magnifying power camera or a projector
positioned in the measuring apparatus.

[0023] In the method for the grinding detection of the
conventional liquid crystal display panel, the ground unit
liquid crystal panel 10 is separated from the production line
for a predetermined period. Then, the unit LCD panel is
measured by using an additional apparatus to determine
whether the actual ground line of the unit LCD panel 10 is
beyond the error margin D1 with a high magnifying power
camera or a projector positioned in the measuring apparatus.

[0024] As described previously, the operation of examin-
ing the grinding amount with the measuring apparatus, after
the operator separates the unit liquid crystal panel from the
production line to measure the grinding amount of the cut
unit LCD panel, is complicated and inconvenient. Thus,
productivity is decreased as much as the time for measuring
the grinding amount of the unit LCD panel.

[0025] As a costly measuring apparatus is additionally
required, installing cost as well as maintaining and repairing
costs are increased, thereby increasing cost of products.

[0026] Also, since the measurement of the grinding
amount is performed by sampling the unit LCD panel for a
predetermined period, reliability of the examination is low-
ered. Also, the completed unit LCD panels may be disposed.
The operation is stopped and the grinding amount of all
liquid crystal display panels including unsampled panels
should be measured when the grinding is defective. Accord-
ingly, there is significant waste in raw materials and time.

SUMMARY OF THE INVENTION

[0027] Accordingly, the present invention is directed to an
indicator for deciding a grinding amount of a liquid crystal
display panel and a method for detecting grinding failure
using the same that substantially obviates one or more of
problems due to limitations and disadvantages of the related
art.

[0028] Another object of the present invention is to pro-
vide an indicator for deciding a grinding amount of liquid
crystal display panel and a method for detecting grinding
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failure using the same for simplifying a grinding detection
process, in grinding the marginal portion of a unit LCD
panel after cutting liquid crystal display panels fabricated on
the mother substrate.

[0029] 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.

[0030] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, an indicator for deciding a
grinding amount of a liquid crystal display panel includes at
least one alignment mark formed at a gate pad unit and a data
pad unit of a liquid crystal display panel, and at least one
pattern for detecting a grinding amount between a first end
portion of the gate pad unit and the alignment mark, and a
second end portion of the data pad unit and the alignment
mark.

[0031] In another aspect of the present invention, a
method for detecting a grinding amount of a liquid crystal
display panel includes grinding a marginal portion of a
liquid crystal display panel having at least an alignment
mark at a gate pad unit and a data pad unit and a pattern for
detecting grinding amount between a first end portion of the
gate pad unit and the alignment mark, and a second end
portion of the data pad unit and the alignment mark, and
deciding a grinding amount of the liquid crystal display
panel by examining the pattern.

[0032] 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

[0033] 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.

[0034]

[0035] FIG. 1 is a schematic cross-sectional view illus-
trating that a first mother substrate including thin film
transistor array substrates and a second mother substrate
including color filter substrates are attached to each other for
forming a plurality of liquid crystal display (LCD) panels;

[0036] FIG. 2 is a plane view of a conventional unit LCD
panel and an enlarged view of the alignment mark portion;

[0037] FIG. 3 is a schematic view illustrating an indicator
for detecting a grinding amount of an LCD panel in accor-
dance with a first embodiment of the present invention; and

[0038] FIG. 4 is a schematic view illustrating an indicator
for detecting a grinding amount of the LCD panel in
accordance with a second embodiment of the present inven-
tion.

In the drawings:
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0039] 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.

[0040] FIG. 3 is a schematic view illustrating an indicator
having a pattern for detecting a grinding amount of an LCD
panel in accordance with a first embodiment of the present
invention.

[0041] Asshown in FIG.3,a unit LCD panel 100 includes
a picture display unit 113 having liquid crystal cells arranged
in a matrix form, a gate pad unit 114 for connecting a
plurality of gate lines GL1 to GLm of the picture display unit
113 to a gate driver integrated circuit (not shown), to which
a gate signal is applied, and a data pad unit 115 for
connecting a plurality of data lines DL1 to DLn of the
picture display unit 113 to a data driver integrated circuit
(not shown), to which the picture information is applied. At
this time, the gate pad unit 114 and the data pad unit 115 are
formed at the marginal portion of the thin film transistor
array substrate 101 protruding to be longer than the color
filter substrate 102.

[0042] At the region where the data lines DL1 to DLn and
the gate lines GL1 to GLm vertically cross one another, a
thin film transistor is formed for switching the liquid crystal
cell. A pixel electrode is formed to be connected to the thin
film transistor for driving the liquid crystal cell. A passiva-
tion film is formed at the entire surface to protect the data
lines DL1 to DL, the gate lines GL1 to GLm, the thin film
transistors and the electrodes.

[0043] Also, a shorting line (not shown) for electrically
shorting out the conductive films is formed at the marginal
portion of the thin film transistor array substrate 101, to
eliminate static electricity which may be generated in form-
ing conductive films, such as a data line, a gate line, and an
electrode, on the thin film transistor array substrate 101.

[0044] At the color filter substrate 102 of the picture
display unit 113, a plurality of color filters are coated and
separated by cell regions with a black matrix. A common
transparent electrode corresponding to the pixel electrode is
formed at the thin film transistor array substrate 101.

[0045] A cell gap is formed between the thin film transis-
tor array substrate 101 and the color filter substrate 102 so
that the two substrates are spaced apart and face into each
other. The thin film transistor array substrate 101 and the
color filter substrate 102 are attached by a sealant (not
shown) formed at the exterior of the picture display unit 113.
A liquid crystal layer (not shown) is formed at the space
between the thin film transistor array substrate 101 and the
color filter substrate 102.

[0046] On the other hand, a predetermined number of tap
marks 150a to 150 are formed and separated from one
another for aligning the data lines DL1 to DLn, the gate lines
GL1 to GLm to contact a plurality of pins of the gate driver
integrated circuit and the data driver integrated circuit. For
example, as shown in FIG. 3, three tap marks 150q to 150c
are formed and separated from one another at the gate pad
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unit 114 and seven tap marks 1504 to 150; are formed to be
separated from one another at the data pad unit 115.

[0047] The above unit LCD panel 100 must be ground to
have a sloped edge from the end of the unit LCD panel 100
to the grinding line R1, as shown in the expansion region
EX1 of FIG. 3. However, the actual ground line of the unit
LCD panel 100 has an error margin D1 from the grinding
line R1. Thus, when the error is beyond the error margin D1,
it is determined that the grinding is defective.

[0048] Conventionally, an operator must take out the
ground unit liquid crystal display panel 100 from the pro-
duction line for a predetermined period. The selected liquid
crystal display panel is measured with an additional appa-
ratus to determine whether the actual ground line of the unit
LCD panel 100 is beyond the error margin D1 using a high
magnifying power camera or a projector positioned at the
measuring apparatus.

[0049] However, in the embodiment of the present inven-
tion, as shown in FIG. 3, a pattern 120 for judging grinding
amount is formed at a region corresponding to an error
margin D1. A grinding line R1 is formed in the middle of the
error margin D1. At this time, the error margin D1 is set to
be about +100 from the grinding line R1. It is desirable that
when the pattern for judging the grinding amount 120 is
formed at the gate pad unit 114, the pattern and the gate lines
GL1 to GLm are formed at the same time. When the pattern
for judging the grinding amount 120 is formed at the data
pad unit 115, the pattern and the data lines DL1 to DLn are
formed at the same time.

[0050] Therefore, whether the actual ground line of the
unit liquid crystal display panel 100 is beyond the error
margin D1 is determined by naked eyes.

[0051] Namely, if the observed pattern for deciding a
grinding amount 120 of the completed unit LCD panel 100
is not ground at all, it should be more ground. If the observed
pattern is completely ground so that no portion of the pattern
remains, grinding is too excessive.

[0052] With the pattern for deciding a grinding amount of
the LCD panel and a method for detecting grinding failure
using the same in accordance with the first embodiment of
the present invention, an additional measuring instrument is
not required and the grinding failure is determined for all of
the unit LCD panels 100 unlike the conventional LCD and
the method thereof.

[0053] FIG. 4 is a schematic view showing an indicator
having a pattern for detecting a grinding amount of the LCD
panel in accordance with a second embodiment of the
present invention.

[0054] The unit LCD panel 100 in FIG. 4 includes a
picture display unit 113 having liquid crystal cells arranged
in a matrix form, a gate pad unit 114 for connecting a
plurality of gate lines GL1 to GLm of the picture display unit
113 to a gate driver integrated circuit (not shown), to which
a gate signal is applied, and a data pad unit 115 for
connecting a plurality of data lines DL1 to DLn of the
picture display unit 113 to a data driver integrated circuit
(not shown), to which picture information is applied. The
gate pad unit 114 and the data pad unit 115 are formed at the
marginal portion of the thin film transistor array substrate
101 having vertical and horizontal side edges from the color
filter substrate 102.



US 2003/0176148 Al

[0055] At the region where the data lines DL1 to DLn and
the gate lines GL1 to GLm vertically cross one another, a
thin film transistor is formed for switching the liquid crystal
cell. A pixel electrode is formed to be connected to the thin
film transistor for driving the liquid crystal cell. A passiva-
tion film is formed at the entire surface to protect the data
lines DL1 to DLn, the gate lines GLL1 to GLm, the thin film
transistors, and the electrodes.

[0056] Also, a shorting line (not shown) for electrically
shorting out the conductive films is formed at the marginal
portion of the thin film transistor array substrate 101 to
remove static electricity which may be generated in forming
conductive films, such as a data line, a gate line, and an
electrode on the thin film transistor array substrate 101.

[0057] At the color filter substrate 102 of the picture
display unit 113, a plurality of color filters formed to be
separated by cell regions with a black matrix and a common
transparent electrode corresponding to the pixel electrode
are formed at the thin film transistor array substrate 101.

[0058] A cell gap is formed between the thin film transis-
tor array substrate 101 and the color filter substrate 102 so
that the two substrates are spaced apart and face into each
other. The thin film transistor array substrate 101 and the
color filter substrate 102 are attached to each other by a
sealant (not shown) formed at an exterior of the picture
display unit 113. A liquid crystal layer (not shown) is formed
at the space between the thin film transistor array substrate
101 and the color filter substrate 102.

[0059] A plurality of tap marks 150a to 1505 are formed
separated from one another for aligning the data lines DLL1
to DLn, the gate lines GL1 to GLm to contact a plurality of
pins of the gate driver integrated circuit and the data driver
integrated circuit. For example, as shown in FIG. 4, three
tap marks 150a to 150¢ may be formed and separated apart
at the gate pad unit 114 and seven tap marks 150d to 150j are
formed separated regularly at the data pad unit 115.

[0060] The above unit LCD panel 100 must be ground to
have a sloped edge from the end END1 of the unit LCD
panel 100 to the grinding line R1, as shown in the expansion
region EX1 of FIG. 3. The actual ground line of the unit
LCD panel 100 may have an error margin D1 from the
grinding line R1. When the actual ground line is outside the
error margin D1, it is determined that the grinding is
defective.

[0061] 1In a second embodiment of the present invention,
a plurality of patterns 220a to 2200 for detecting a grinding
amount are formed to be apart at the region of the error
margin D1 including the grinding line R1 in the middle of
the error margin region.

[0062] The patterns 220a to 2200 for detecting a grinding
amount are examined by naked eyes by dividing the dis-
tance, such as about +100 from the grinding line R1 in the
middle of the error margin region D1, into a constant scale.
Thus, the patterns may have a width of about 200.

[0063] For instance, as shown in FIG. 4, when three
patterns 220g to 220i for detecting a grinding amount are
formed at the central portion, the first region is in the
direction to the end END1 of the unit LCD panel 100 and the
second region is in the direction to the tap mark 150;. The
first and second regions are divided by the grinding line R1.
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[0064] The first region having the patterns 2205 to 220f for
detecting a grinding amount is formed to be closer to the tap
mark 150j. The pattern 220a, which is the same as the
pattern 220b, is formed at the furthermost from the central
patterns 220g to 220i.

[0065] The second region having the patterns 220j to 220n
for detecting a grinding amount is formed to be closer to the
end END1 of the unit LCD panel 100 at a constant distance
level. Similarly, the pattern 2200, which is the same as the
pattern 220x, is formed at the furthermost from the central
patterns 220g to 220i.

[0066] The patterns 220a and 2200 formed at the further-
most outside are formed for a reliable decision on grinding
failure while the three patterns 220g to 220i formed at the
central portion are to determine whether the actual ground
line and the grinding line R1 of the unit LCD panel 100 are
identical with each other.

[0067] The actual ground amount of the unit LCD panel
100 may be detected by a plurality of displaying marks. For
example, numerical symbols such as (-10, -8, -6, -4, -2,
-0, 2, 4, 6, 8, 10) may be used at a constant scale at the
marginal portion of the region where the tap mark 150; is
formed corresponding to the patterns 220a to 2200. If the
error margin D1 is about +100 from the grinding line R1, the
scale of the number (-10, -8, -6, -4, -2, -0, 2, 4, 6, 8, 10)
is about 10.

[0068] In accordance with a second embodiment of the
present invention, it can be determined whether the actual
ground line of the unit LCD panel 100 is beyond the error
margin D1 through the examination with naked eyes.

[0069] For example, when the patterns 220a and 2206 at
the side marginal portion are not observed and the patterns
220a to 2200 of the completed unit LCD panel 100 are
observed, it is determined to be defective because grinding
is excessive. Conversely, when the patterns 220a and 2200
at the other side marginal portion are not ground at all, it is
determined to be defective because more grinding is needed.

[0070] The actual ground line and the grinding line R1 of
the unit LCD panel 100 may be checked by the examination
with naked eyes. Moreover, the actual ground amount of the
unit LCD panel 100 may be detected within an error margin
of about 20 by checking the numbers (-10, -8, -6, -4, =2,
-0, 2,4, 6,8, 10) corresponding to the patterns 2204 to 2200
with a high magnifying power camera.

[0071] The error margin of about 20 may be reduced when
the divided region is formed to have more patterns 2204 to
2200, thereby forming more minute scales.

[0072] Therefore, when the error margin D1 is initially set
to be about +100 from the grinding line R1 and then changed
to about +80, an operation can still be performed by check-
ing the numbers (-10, -8, -6, -4, -2, -0, 2, 4, 6, 8, 10)
corresponding to the patterns 220a to 2200 with a high
magnifying power camera according to the second embodi-
ment of the present invention.

[0073] Therefore, according to the present invention, pro-
ductivity is improved because the operator does not have to
take out the unit LCD panel from the production line for
examining the grinding amount of the cut unit LCD panel to
measure the grinding amount. Also, since a measuring
apparatus is not required, installing cost and maintaining and
repairing costs are reduced.
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[0074] Moreover, since the grinding failure for all unit
LCD panels can be determined by a simple examination
with naked eyes, reliability of the examination is improved
unlike the conventional method requiring to take out the unit
LCD panel for a period of time.

[0075] Conventionally, when a grinding failure occurs, the
fabrication process must be stopped to examine the entire
panel including both the sampled and unsampled panels.
Therefore, some completed unit panels may have to be
disposed due to the grinding failures. Accordingly, there is
a significant waste of raw materials and time. However, the
present invention prevents the above problems by inspecting
the entire unit on the manufacturing line.

[0076] By using the pattern for deciding a grinding
amount of the LCD panel and the method for detecting a
grinding failure using the same, the detecting process is
performed without any difficulty when the error margin
becomes narrow, because the actual ground amount of the
unit LCD panel is detected with the numbers corresponding
to the pattern for judging the grinding amount.

[0077] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
indicator for deciding a grinding amount of a liquid crystal
display panel and the method for detecting grinding failure
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 modifications and
variations of this invention provided they come within the
scope of the appended claims and their equivalents.

What is claimed is:
1. An indicator for deciding a grinding amount of a liquid
crystal display panel, comprising:

at least one alignment mark formed at a gate pad unit and
a data pad unit of a liquid crystal display panel; and

at least one pattern for deciding a grinding amount
between a first end portion of the gate pad unit and the
alignment mark, and a second end portion of the data
pad unit and the alignment mark.

2. The indicator of claim 1, wherein the alignment mark
is a tap mark.

3. The indicator of claim 1, wherein the grinding amount
is optimum at the middle of the pattern in a grinding
direction.

4. The indicator of claim 3, wherein the pattern has a
width within an error margin of the grinding amount.

5. The indicator of claim 4, wherein the error margin is
about 100 from the middle of the pattern.

6. The indicator of claim 1, wherein the pattern is formed
to have a discontinued shape.
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7. The indicator of claim 1, wherein the pattern is divided
into first and second regions along an optimum grinding line.

8. The indicator of claim 7, wherein the first region is
closer to the end of the liquid crystal display panel from the
optimum grinding line than the second region.

9. The indicator of claim 7, wherein the second region is
closer to the alignment mark from the optimum grinding line
than the first region.

10. The indicator of claim 7, further comprising a mark
displayed below the second region corresponding to each
pattern to indicate a grinding amount.

11. A method for deciding a grinding amount of a liquid
crystal display panel, comprising:

grinding a marginal portion of a liquid crystal display
panel having at least an alignment mark at a gate pad
unit and a data pad unit and a pattern for deciding a
grinding amount between a first end portion of the gate
pad unit and the alignment mark, and a second end
portion of the data pad unit and the alignment mark;
and

deciding a grinding amount of the liquid crystal display

panel by examining the pattern.

12. The method of claim 11, wherein the liquid crystal
display panel has a plurality of gate and data lines.

13. The method of claim 11, wherein the pattern in the
gate pad unit and the gate lines is formed at the same time.

14. The method of claim 11, wherein the pattern in the
data pad unit and the data lines is formed at the same time.

15. The method of claim 11, wherein the alignment mark
is a tap mark.

16. The method of claim 11, wherein the grinding amount
is optimum at the middle of the pattern in a grinding
direction.

17. The method of claim 16, wherein the pattern has a
width within an error margin of the grinding amount.

18. The method of claim 17, wherein the error margin is
about +100 from the middle of the pattern.

19. The method of claim 11, wherein the pattern is formed
to have a discontinued shape.

20. The method of claim 11, wherein the pattern is divided
into first and second regions along an optimum grinding line.

21. The method of claim 20, wherein the first region is
closer to the end of the liquid crystal display panel from the
optimum grinding line than the second region.

22. The method of claim 20, wherein the second region is
closer to the alignment mark from the optimum grinding line
than the first region.

23. The method of claim 20, wherein the pattern is
distinguished by a mark displayed under the second region.
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