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A cut section checking/aligning unit simultaneously checks
cut sections of unit liquid crystal display panels that are
separated from within first and second base substrates and
aligns the unit liquid crystal display panels to a reference
position. A grinding unit grinds edges of the unit liquid
crystal display panels. The cut section checking/aligning
unit and the grinding unit are integrated within a grinding
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APPARATUS FOR FABRICATING LIQUID
CRYSTAL DISPLAY PANELS, AND FABRICATING
METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. P2003-92132, filed on Dec. 16,
2003, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an apparatus for
fabricating liquid crystal display (LCD) panels and to a
method of fabricating LCD panels. More particularly, the
present invention relates to an apparatus, used for fabricating
LCD panels, that has a simplified structure and reduces the
length of a production line, in addition to, a method of
fabricating LCD panels.

[0004]

[0005] Generally, LCD devices display images by control-
ling light transmittance characteristics of an array of pixels
in accordance with data signals, derived from image infor-
mation, applied to the pixels. A typical LCD device includes
a unit LCD panel having a plurality of pixels arranged in a
matrix pattern, and gate and data driving units for driving the
pixels.

[0006] The LCD panel typically includes a color filter
substrate and a thin film transistor (TFT) array substrate
attached to each other and separated from each other by a
cell-gap. A liquid crystal layer is also formed within the
cell-gap, between the color filter and TFT array substrates.

[0007] The color filter substrate supports a common elec-
trode while the TFT array substrate typically supports a
plurality of data lines transmitting data signals from the data
driving unit to the pixels, a plurality of gate lines transmit-
ting scan signals from the gate driving unit to the pixels, and
a plurality of TFTs arranged within each of the pixels. The
gate and data lines are generally arranged orthogonally to
each other and, where they cross, define the pixels. In
response to scan signals sequentially supplied by the gate
driver, the TFTs switch data signals transmitted by the data
driving unit from the data lines to corresponding pixel
electrodes.

[0008] Thus, when data and reference signals are applied
to the pixel and common electrodes, respectively, an electric
field is generated within the liquid crystal layer. Due to
anisotropic dielectric properties of molecules within the
liquid crystal layer, the generated electric field rotates liquid
crystal molecules between the common electrodes and the
pixel electrodes. When the liquid crystal molecules rotate,
the light transmittance characteristics of the pixel change.
Thus, by controlling the magnitude of the generated electric
field with the data and reference signals, the plurality of
pixels may be controlled to display images.

2. Discussion of the Related Art

[0009] FIG. 1 illustrates a plan view of a related art LCD
panel.
[0010] Referring to FIG. 1, the related art LCD panel 100

includes an image display unit 113 having a plurality of
pixels are arranged in a matrix pattern, a gate pad unit 114
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to gate lines of the image display unit 113, and a data pad
unit 115 connected to data lines of the image display unit
113.

[0011] The image display unit 113 of the LCD panel 100
includes a TFT array substrate 101 and a color filter array
substrate 102. The TFT array substrate 101 supports gate and
data lines that cross each other to define pixels, pixel
electrodes formed within the pixels, and TFTs arranged at
crossings of the gate and data lines and connected to
corresponding pixel electrodes for driving the pixel elec-
trodes. A protecting film (not shown) is formed over the
entire surface of the TFT array substrate 101 to protect the
electrodes and the TFTs.

[0012] The gate pad unit 114 and the data pad unit 115 are
formed at edges of the TFT array substrate 101 that are not
overlapped by the color filter substrate 102. Accordingly, the
gate pad unit 114 transmits scan signals, supplied by a gate
driving unit (not shown), to the gate lines and the data pad
unit 115 transmits image information, supplied by a data
driving unit (not shown), to the data lines.

[0013] The color filter substrate 102 supports a black
matrix defining cell regions, a plurality of color filters
separated by the cell regions, and common transparent
electrodes opposing the pixel electrodes.

[0014] The thin film transistor array substrate 101 and the
color filter substrate 102 are joined to, and spaced apart
from, each other via a seal pattern structure 116 formed at
the periphery of the image display unit 113 to define a
cell-gap. Uniformity of the cell gap is maintained by a
spacer structure (not shown) and a liquid crystal layer is
formed within the cell gap.

[0015] Recently, a process has been developed that facili-
tates the simultaneous fabrication of a plurality of the LCD
panels (such as those shown in FIG. 1) and thereby
increases the production yield of such LCD panels. Typi-
cally, a plurality of TFT array substrates are formed on a first
base substrate, larger than each individual TFT array sub-
strate, a plurality of color filter substrates are formed on a
second base substrate, larger than each individual color filter
substrate; the first and second base substrates are joined to
each other via the sealant material; and the joined first and
second base substrates are cut and processed to form indi-
vidual (i.e., unit) LCD pangls.

[0016] FIG. 2 schematically illustrates a related art appa-
ratus used to fabricate unit LCD panels.

[0017] Referring to FIG. 2, the related art apparatus
typically includes an attaching unit 210 for joining the first
and second base substrates; a cutting unit 220 for cutting the
joined first and second base substrates to form separated unit
LCD panels; a first loading unit 230 for loading the unit
LCD panels; a cut section checking unit 240 for checking cut
sections of the loaded unit LCD panels; a first unloading unit
250 for unloading the checked unit LCD panels; a robot 260
for transferring the unloaded unit LCD panels from the first
unloading unit 250; an aligning unit 270 for aligning the
transferred unit LCD panels; a grinding unit 280 for grinding
edges of the aligned unit LCD panels; and a second unload-
ing unit 290 for unloading the ground unit LCD panels.

[0018] As shown above, the cut section checking unit 240
and the grinding unit 280 are physically separate units.
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Therefore, each unit requires its own loading and unloading
units to ensure that unit LCD panels are properly loaded
into, and removed from, the cut section checking and
grinding units 240 and 280. Because each of the cut section
checking and grinding units 240 and 280 require their own
loading/unloading units, they also require their own loading/
unloading and transferring procedures.

[0019] Specifically, the checking procedure employed to
check the cut sections of the unit LCD panels involves
operating the first loading unit 230 to load the separated unit
LCD panels into the cut section checking unit 240, operating
the cut section checking unit 240 to check the cut sections
of the loaded unit LCD panels, and operating the first
unloading unit 250 to unload the checked unit LCD panels.
Similarly, the grinding procedure employed to grind the
edges of the checked unit LCD panels involves operating the
robot 260 to transfer the checked unit LCD panels into the
aligning unit 270, operating the aligning unit 270 to align the
loaded unit LCD panels, operating the grinding unit 280 to
grind the edges of the aligned unit LCD panels, and oper-
ating the second unloading unit 290 to unload the ground
unit LCD panels. Further, the unit LCD panels must be
transferred between the first loading unit 230 and the cut
section checking unit 240, between the cut section checking
unit 240 and the first unloading unit 250, between the
aligning unit 270 and the grinding unit 280, and between the
grinding unit 280 and the second unloading unit 290.

[0020] As is evident, the time required to complete fab-
rication of a unit LCD panel, as well as the mount of space
required by the related art apparatus, using the related art
apparatus described above, can be excessive. Further, use of
the related art apparatus described above can increase the
cost of fabricating the unit LCD panels, increase the cost of
maintaining the fabrication equipment, and decrease the
efficiency with which the unit LCD panels are fabricated.

SUMMARY OF THE INVENTION

[0021] Accordingly, the present invention is directed to an
apparatus for fabricating liquid crystal display panels and a
method of fabricating LCD panels that substantially obviates
one or more of the problems due to limitations and disad-
vantages of the related art.

[0022] An advantage of the present invention provides an
apparatus for fabricating LCD panels, wherein the apparatus
has a simplified structure.

[0023] Another advantage of the present invention pro-
vides an apparatus for fabricating LCD panels, wherein the
apparatus occupies a reduced amount of space.

[0024] Still another advantage of the present invention
provides an apparatus capable of fabricating LCD panels in
a reduced amount of time.

[0025] Yet another advantage of the present invention
provides an apparatus for fabricating LCD panels, wherein
the apparatus includes an integrated cut section checking
unit, for checking the cut sections of LCD panels, and
grinding unit, for grinding the edges of checked LCD panels.

[0026] 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. These and other advan-
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tages of the invention will be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

[0027] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, an apparatus for fabricat-
ing LCD panels, may, for example, include an attaching unit
for attaching first and second base substrates; a cutting unit
for cutting the attached first and second base substrates to
form separate unit liquid crystal display panels; a checking/
aligning unit for simultaneously checking cut sections of the
unit liquid crystal display panels transferred from the cutting
unit and for aligning the unit liquid crystal display panels to
a predetermined reference position; a grinding unit for
grinding edges of the aligned unit liquid crystal display
panels; and an unloading unit for unloading the ground unit
liquid crystal display panels.

[0028] According to principles of the present invention, a
method for fabricating unit LCD panels may, for example,
include attaching first and second base substrates; cutting the
attached first and second base substrates to form separate
unit liquid crystal display panels; simultaneously checking
cut sections of the unit liquid crystal display panels and
aligning the unit liquid crystal display panels to a predeter-
mined reference position; grinding edges of the aligned unit
liquid crystal display panels; and unloading the ground unit
liquid crystal display panels.

[0029] According to principles of the present invention, a
method for fabricating unit LCD panels may, for example,
include attaching first and second base substrates; separating
a plurality of unit liquid crystal display panels from within
the attached first and second base substrates, the plurality of
unit liquid crystal display panels having a first pair and a
second pair of opposing sides; loading the unit liquid crystal
display panels onto a table and between first to fourth
checking bars; driving the first to fourth checking bars to
simultaneously check edges of the first and second pairs of
opposing sides of the unit liquid crystal display panels and
to align the unit liquid crystal display panels to a predeter-
mined reference position; grinding edges of the aligned unit
liquid crystal display panels; and unloading the ground unit
liquid crystal display panels.

[0030] 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

[0031] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0032] In the drawings:

[0033] FIG. 1 illustrates a plan view of a related art unit
LCD panel,

[0034] FIG. 2 schematically illustrates a related art appa-

ratus used to fabricate unit LCD panels;
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[0035] FIG. 3 schematically illustrates an apparatus used
to fabricate unit LCD panels in accordance with principles
of the present invention,

[0036] FIG. 4 illustrates an exemplary plan view of a unit
LCD panel fabricated in accordance with principles of the
present invention;

[0037] FIG. 5 illustrates the checking/aligning unit shown
in FIG. 3 in accordance with one embodiment of the present
invention;

[0038] FIGS. 6A to 6C illustrate an exemplary method of
checking cut sections of unit LCD panels and aligning unit
LCD panels to a predetermined reference position using the
checking/aligning unit shown in FIG. 4,

[0039] FIG. 7 illustrates the checking/aligning unit shown
in FIG. 3 in accordance with another embodiment of the
present invention; and

[0040] FIGS. 8A and 8B illustrate an exemplary method
of checking cut sections of unit LCD panels and aligning
LCD panels to a predetermined reference position using the
checking/aligning unit shown in FIG. 7.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0041] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0042] FIG. 3 schematically illustrates an apparatus used
to fabricate unit liquid crystal display (LCD) panels in
accordance with principles of the present invention.

[0043] Referring to FIG. 3, an apparatus for fabricating
unit liquid crystal display (LCD) panels may, for example,
include an attaching unit 310 for attaching a first base
substrate, on which a plurality of thin film transistor (TFT)
array substrates have been formed, and a second base
substrate, on which a plurality of color filter substrates have
been formed; a cutting unit 320 for cutting the attached first
and second base substrates, thereby forming separate unit
LCD panels; a checking/aligning unit 340 for checking cut
sections of the unit LCD panels while aligning the unit LCD
panels to a predetermined reference position within the
checking/aligning unit 340; a robot 330 for transferring the
unit LCD panels from the cutting unit 320 to the checking/
aligning unit 340; a grinding unit 350 for grinding the edges
of the aligned unit LCD panels; and an unloading unit 360
for unloading the ground unit LCD panels.

[0044] 1In one aspect of the present invention, the check-
ing/aligning unit 340, the grinding unit 350, and the unload-
ing unit 360 may be integrally provided within a single
grinding device 370. In another aspect of the present inven-
tion, when the unit LCD panel is aligned to the predeter-
mined reference position, the grinding unit 350 may effec-
tively grind edges of the unit LCD panel.

[0045] 1Inone aspect of the present invention, the first base
substrate may include a plurality of TFT array substrates and
the second base substrate may include a plurality of color
filter substrates. Accordingly, the attaching unit 310 may, for
example, attach the first base substrate to the second base
substrate such that the TFT array and color filter substrates
oppose, and are aligned with respect to, each other. In one
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aspect of the present invention, the first and second base
substrates may be attached via seal patterns to define a
predetermined cell gap. Moreover, a spacer may be provided
to uniformly maintain the cell gap.

[0046] Referring to FIG. 4, each unit LCD panel may, for
example, include an image display unit 413 having a plu-
rality of pixels arranged in a which pattern, a gate pad unit
414 connected to gate lines of the image display unit 413,
and a data pad unit 415 connected to data lines of the image
display unit 413.

[0047] The image display unit 413 of the unit LCD panel
400 may include a TFT array substrate 410 and a color filter
array substrate 420. The TFT array substrate 410 may
supports gate and data lines that cross each other to define
pixels, pixel electrodes formed within the pixels, and TFTs
arranged at crossings of the gate and data lines and con-
nected to corresponding pixel electrodes for driving the
pixel electrodes. A protecting film (not shown) may be
formed over the entire surface of the TFT array substrate 410
to protect the electrodes and the TFTs.

[0048] The gate pad unit 414 and the data pad unit 415
may be formed at edges of the TFT array substrate 410 that
are not overlapped by the color filter substrate 420. Accord-
ingly, the gate pad unit 414 may transmit scan signals,
supplied by a gate driving unit (not shown), to the gate lines
and the data pad unit 415 may transmit image information,
supplied by a data driving unit (not shown), to the data lines.

[0049] The color filter substrate 420 may support a black
matrix defining cell regions, a plurality of color filters
separated by the cell regions, and common transparent
electrodes opposing the pixel electrodes.

[0050] The thin film transistor array substrate 410 and the
color filter substrate 420 may be joined to, and spaced apart
from, each other via a seal pattern structure 416 formed at
the periphery of the image display unit 413 to define a
cell-gap. Uniformity of the cell gap may be maintained by
a spacer structure (not shown) and a liquid crystal layer may
be provided within the cell gap according to methods such
as those described in greater detail below.

[0051] Thus, when data and reference signals are applied
to the pixel and common electrodes, respectively, an electric
field is generated within the liquid crystal layer. Due to
anisotropic dielectric properties of molecules within the
liquid crystal layer, the generated electric field rotates liquid
crystal molecules between the common electrodes and the
pixel electrodes. When the liquid crystal molecules rotate,
the light transmittance characteristics of the pixel change.
Thus, by controlling the magnitude of the generated electric
field with the data and reference signals, the plurality of
pixels may be controlled to display images. As discussed
above, the common electrodes are formed on the color filter
substrate 420. Therefore, the unit LCD panel discussed
above generates an electric field that is vertically oriented
between the TFT array and color filter substrates 410 and
420. If, however, the common electrodes are formed on the
same substrate as the pixel electrodes (i.c., the TFT array
substrate 410), the electric field may be horizontally oriented
between the TFT array and color filter substrates 410 and
420. In this case, the unit LCD panel is provided as an IPS
mode LCD panel.
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[0052] According to principles of the present invention,
the aforementioned liquid crystal layer may be formed
according to either a vacuum injection or a dispensing
method.

[0053] Inpracticing the vacuum injection method, a liquid
crystal injection hole may be formed in the sealant structure
416, a unit LCD panel having the liquid crystal injection
hole may be introduced into a vacuum chamber. The pres-
sure within the vacuum chamber may then reduced and the
liquid crystal injection hole may be caused to contact a
reservoir of liquid crystal material provided within the
vacuum chamber. Subsequently, the pressure within the
vacuum chamber may be increased, causing liquid crystal
material within the reservoir to be injected through the liquid
crystal injection hole and into the cell gap of the unit LCD
panel. After the cell gap is suitably filled with liquid crystal
material, the liquid crystal injection hole may be sealed to
prevent liquid crystal leakage from the unit LCD panel.
According to principles of the present invention, liquid
crystal material may be injected into the cell gap of a unit
LCD panel after edges of the unit LCD panel have been
ground by the grinding unit 350. Therefore, if unit LCD
panels are to be formed according to the liquid crystal
injection method, the unit LCD panels may be transferred to
a liquid crystal injection unit (not shown), that includes the
aforementioned vacuum chamber, after being unloaded by
the unloading unit 360.

[0054] In practicing the dispensing method, droplets of
liquid crystal material may be directly dispensed onto either
the first or second base substrates a region corresponding to
the image display unit 413. After dispensing the liquid
crystal material, the first and second base substrates may be
attached to each other. Pressure employed in attaching the
first and second base substrates, may be used to evenly
spread and distribute the dispensed liquid crystal material
between the first and second base substrates across the
image display unit 413 to form the liquid crystal layer. The
dispensing method does not require liquid crystal material to
be injected. Therefore, the sealant structure of a unit LCD
panel fabricated using the dispensing method may be pro-
vided as a closed structure, not including the liquid crystal
injection hole. According to principles of the present inven-
tion, liquid crystal material may be dispensed onto one of the
first and second base substrates prior to loading the first and
second base substrates into the attaching unit 310. There-
fore, if unit LCD panels are to be formed according to the
dispensing method, at least one of the first and second base
substrates may be transferred to a liquid crystal dispensing
unit (not shown) before the first and second substrates are
attached in the attaching unit 310.

[0055] According to principles of the present invention,
the cutting unit 320 may form scribing lines on the surfaces
of the first and second base substrates, attached by the
attaching unit 310. In one aspect of the present invention, the
first and second base substrates may include a material such
as glass. In another aspect of the present invention, the
scribing lines may be formed using a scribing wheel having
a hardness that is greater than a hardness of the first and
second base substrates. In still another aspect of the present
invention, the scribing wheel may propagate cracks through
the substrates and along the scribing lines to form separate
unit LCD panels formed on the first and second base
substrates.
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[0056] According to principles of the present invention,
the robot 330 may transfer the separated unit LCD panels
from the cutting unit 320 to the checking/aligning unit 340.
In one aspect of the present invention, a conveyor system
may be used in conjunction with, or in the place of, the robot
330 to transfer the separated unit LCD panels from the
cutting unit 320 to the checking/aligning unit 340.

[0057] According to principles of the present invention,
the checking/aligning unit 340 may check cut sections of the
transferred unit LCD panels and may align the unit LCD
panels to the predetermined reference position. In one aspect
of the present invention, the checking and aligning may be
performed simultaneously. If, for example, after checking
the cut sections of the transferred unit LCD panels, it is
determined that imperfections (e.g., burrs) exist on the cut
sections of the transferred unit LCD panels, those unit LCD
panels may be removed from the checking/aligning unit 340
and be either re-cut or destroyed.

[0058] FIG. 5 illustrates the checking/aligning unit 340
shown in FIG. 3 in accordance with one embodiment of the
present invention.

[0059] Referring to FIG. 5, the checking/aligning unit 340
may, for example, include first and second checking bars 401
and 402, respectively, and third and fourth checking bars 403
and 404, respectively. In one aspect of the present invention,
the first and second checking bars 401 and 402 may check
the cut sections of a first pair of opposing sides of a unit LCD
panel 400 (e.g., the side on which the data pad unit 415 is
formed and the opposing side). In another aspect of the
present invention, the first and second checking bars 401 and
402 may, if necessary, reposition and align the unit LCD
panel 400 along a direction parallel to a second pair of
opposing sides of the unit LCD panel 400 (¢.g., the side on
which the gate pad unit 414 is formed and the opposing
side). In still another aspect of the present invention, the first
and second checking bars 401 and 402 may perform the
aforementioned checking and aligning simultaneously. In
one aspect of the present invention, the third and fourth
checking bars 403 and 404 may check the cut sections of the
second pair of opposing sides of the unit LCD panel 400. In
another aspect of the present invention, the third and fourth
checking bars 403 and 404 may, if necessary, reposition and
align the unit LCD panel 400 along a direction parallel to the
first pair of opposing sides. In still another aspect of the
present invention, the third and fourth checking bars 403 and
404 may perform the aforementioned checking and aligning
simultaneously. In yet another aspect of the present inven-
tion, the length of the first pair of opposing sides of the unit
LCD panel 400 may be greater than, equal to, or less than the
length of the second pair of the unit LCD panel 400.

[0060] The first and second checking bars 401 and 402
may be simultancously driven by a motor. Thus, upon
driving the first and second checking bars 401 and 402, the
existence of imperfections (e.g., burrs) on the first pair of
opposing sides of the unit LCD panel 400 may be deter-
mined while aligning the unit LCD panel 400 to a prede-
termined reference position with respect to a direction
parallel to the second pair of opposing sides of the unit LCD
panel 400. Further, the third and fourth checking bars 403
and 404 may be simultaneously driven by a motor. Thus,
upon driving the third and fourth checking bars 403 and 404,
the existence of imperfections (e.g., burrs) on the second
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pair of opposing sides of the unit LCD panel 400 may be
determined while aligning the unit LCD panel 400 to a
predetermined reference position with respect to a direction
parallel to the first pair of opposing sides of the unit LCD
panel 400.

[0061] It will be readily appreciated that the unit LCD
panels may be fabricated, and therefore cut, in numerous
sizes and dimensions. Therefore, the length of the first and
second checking bars 401 and 402 may be greater than or
substantially equal to a length of the first sides of any unit
LCD panel 400 to be fabricated using the apparatus illus-
trated in FIG. 3. Similarly, the length of the third and fourth
checking bars 403 and 404 may be greater than or substan-
tially equal to a length of the second sides of any unit LCD
panel 400 to be fabricated using the apparatus illustrated in
FIG. 3. Accordingly, unit LCD panels of substantially any
size and any dimension may be checked and aligned using
the first to fourth checking bars 401 to 404 of the present
invention.

[0062] 1In one aspect of the present invention, the first to
fourth checking bars 401 to 404 may be provided with
gauges to measure lengths of the first and second pairs of
opposing sides of the unit LCD panel 400. For example, the
gauges may measure a first length D1 between the first pair
of opposing sides of the unit LCD panel 400 as well as a
second length D2 between the second pair of opposing sides
of the unit LCD panel 400.

[0063] As previously mentioned, the unit LCD panel 400
includes a TFT array substrate 410 and a color filter array
substrate 420. As shown in FIG. 5, the lengths of the first
and second pairs of opposing sides of the TFT array sub-
strate 410 are greater than the lengths of the first and second
pairs of opposing sides of the color filter substrate 420.
Accordingly, one of the pair of first sides of the unit LCD
panel 400 may comprise only the TFT array substrate 410
while the other of the pair of first sides of the unit LCD panel
400 may comprise both the TFT array and color filter
substrates 410 and 420. Further, one of the pair of second
sides of the unit LCD panel 400 may comprise only the TFT
array substrate 410 while the other of the pair of the second
sides of the unit LCD panel 400 may comprise both the TFT
array and color filter substrates 410 and 420. Accordingly,
one of each of the pairs of first and second sides of the unit
LCD panel shown in FIG. 5 may, for example, define a
stepped end topography. Such first and second sides will
herein be referred to as stepped first and second sides. In one
aspect of the present invention, the gate pad and data pad
units 414 and 415, respectively, may be formed along the
stepped first and second sides, respectively, of the unit LCD
panel 400. In another aspect of the present invention, the first
and third checking bars 401 and 403 may include a stepped
topography that substantially complements the topography
of the stepped first and second sides of the unit LCD panel
400. Accordingly, the first and third checking bars 401 and
403 may substantially engage the stepped topography of the
stepped first and second sides of the unit LCD panel 400.

[0064] FIGS. 6A to 6C illustrate an exemplary method of
checking cut sections of a unit LCD panel and aligning the
LCD panel to a predetermined reference position using the
checking/aligning unit shown in FIG. 4.

[0065] Referring to FIG. 6A, the aforementioned unit
LCD panel 400 may be loaded onto a table (not shown).
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Accordingly, the aforementioned first to fourth checking
bars 401 to 404 may be moved with respect to the table,
wherein the first and third checking bars 401 and 403,
respectively, include the stepped topography that comple-
ments the topography of stepped first and second sides of the
unit LCD panel 400.

[0066] Referring to FIG. 6B, the first and second checking
bars 401 and 402 may be simultaneously driven by a motor
(not shown) to check for the existence of imperfections (e.g.,
burrs) on the cut sections of the first and second a first pair
of opposing sides of the unit LCD panel 400. In one aspect
of the present invention, the first and second checking bars
401 and 402 may also reposition and align the unit LCD
panel 400 along a direction parallel to the second pair of
opposing sides. In another aspect of the present invention,
the first and second checking bars 401 and 402 may perform
the aforementioned checking and aligning simultaneously.

[0067] Referring to FIG. 6C, the third and fourth checking
bars 403 and 404 may be simultaneously driven by a motor
(not shown) to check for the existence of imperfections (e.g.,
burrs) on the cut sections of the first and second a second
pair of opposing sides of the unit LCD panel 400. In one
aspect of the present invention, the third and fourth checking
bars 403 and 404 may also reposition and align the unit LCD
panel 400 along a direction parallel to the first pair of
opposing sides. In another aspect of the present invention,
the third and fourth checking bars 403 and 404 may perform
the aforementioned checking and aligning simultaneously.

[0068] As mentioned above, the first to fourth checking
bars 401 to 404 may be provided with gauges to measure
lengths of the first and second pairs of opposing sides of the
unit LCD panel 400. For example, the gauges may measure
a first length D1 between the first pair of opposing sides of
the unit LCD panel 400 as well as a second length D2
between the second pair of opposing sides of the unit LCD
panel 400.

[0069] Thus, as shown in FIGS. 6A to 6C, pairs of the first
to fourth checking bars 401 to 404 may be simultaneously
driven. Upon variously driving the pairs of the first to fourth
checking bars 401 to 404, the existence of imperfections
(¢.g., burrs) on the first and second pairs of opposing sides
of the unit LCD panel 400 may be determined while aligning
the unit LCD panel 400 to a predetermined reference posi-
tion along directions parallel to the first and second pairs of
opposing sides of the unit LCD panel 400.

[0070] FIG. 7 illustrates the checking/aligning unit 340
shown in FIG. 3 in accordance with another embodiment of
the present invention.

[0071] Referring to FIG. 7, the checking/aligning unit 340
may, for example, include first and second checking bars 501
and 502, respectively, and third and fourth checking bars 503
and 504, respectively. In one aspect of the present invention,
the unit LCD panel 500 may be similar to unit LCD panel
400 illustrated in FIGS. 4 to 6C. Accordingly, the first pair
of opposing sides of the unit LCD panel 500 may correspond
to a side on which a data pad unit is formed and an opposing
side. In another aspect of the present invention, the first and
second checking bars 501 and 502 may, if necessary, repo-
sition and align the unit LCD panel 500 along a direction
parallel to a second pair of opposing sides of the unit LCD
panel 500 (e.g., a side on which a gate pad unit is formed and
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an opposing side). In still another aspect of the present
invention, the first and second checking bars 501 and 502
may perform the aforementioned checking and aligning
simultaneously. In one aspect of the present invention, the
third and fourth checking bars 503 and 504 may check cut
sections of the second pair of opposing sides of the unit LCD
panel 500. In another aspect of the present invention, the
third and fourth checking bars 503 and 504 may, if neces-
sary, reposition and align the unit LCD panel 500 along a
direction parallel to the first pair of opposing sides. In still
another aspect of the present invention, the third and fourth
checking bars 503 and 504 may perform the aforementioned
checking and aligning simultaneously. In yet another aspect
of the present invention, the length of the first pair of
opposing sides of the unit LCD panel 500 may be greater
than, equal to, or less than the length of the second pair of
the unit LCD panel 500.

[0072] 1t will be readily appreciated that the unit LCD
panels may be fabricated, and therefore cut, in numerous
sizes and dimensions. Thus, and in accordance with the
principles of the present invention, the length of the first and
second checking bars 501 and 502 may be greater than or
substantially equal to a length of the first sides of any unit
LCD panel 500 to be fabricated using the apparatus illus-
trated in FIG. 3. Similarly, the length of the third checking
bar 403 may be greater than or substantially equal to a length
of the second sides of any unit LCD panel 500 to be
fabricated using the apparatus illustrated in FIG. 3. More-
over, the length of the fourth checking bar 504 may be
substantially equal to or less than a length of a second side
of the smallest unit LCD panel 500 to be fabricated using the
apparatus illustrated in FIG. 3.

[0073] In one aspect of the present invention, the first to
fourth checking bars 501 to 504 may be provided with
gauges to measure lengths of the first and second pairs of
opposing sides of the unit LCD panel 500. For example, the
gauges may measure a first length D1 between the first pair
of opposing sides of the unit LCD panel 500 as well as a
second length D2 between the second pair of opposing sides
of the unit LCD panel 500.

[0074] As previously mentioned, the unit LCD panel 500
is similar to the unit LCD panel 400 illustrated in FIGS. 4
to 6C and, therefore, includes a TFT array substrate 510 and
a color filter array substrate 520. As shown in FIG. 7, the
lengths of the first and second pairs of opposing sides of the
TFT array substrate 510 may be greater than the lengths of
the first and second pairs of opposing sides of the color filter
substrate 520. Accordingly, one of the pair of first sides of
the unit LCD panel 500 may comprise only the TFT array
substrate 510 while the other of the pair of first sides of the
unit LCD panel 500 may comprise both the TFT array and
color filter substrates 510 and 520. Further, one of the pair
of second sides of the unit LCD panel 500 may comprise
only the TFT array substrate 510 while the other of the pair
of the second sides of the unit LCD panel 500 may comprise
both the TFT array and color filter substrates 510 and 520.
Accordingly, one of each of the pairs of first and second
sides of the unit LCD panel shown in FIG. 5 may, for
example, define a stepped end topography. Such first and
second sides will herein be referred to as stepped first and
second sides. In one aspect of the present invention, the gate
pad and data pad units may be formed along the stepped first
and second sides, respectively, of the unit LCD panel 500.
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In another aspect of the present invention, the first and third
checking bars 501 and 503 may include a stepped topogra-
phy that substantially complements the topography of the
stepped first and second sides of the unit LCD panel 500.
Accordingly, the first and third checking bars 501 and 503
may substantially engage the stepped topography of the
stepped first and second sides of the unit LCD panel 400.

[0075] FIGS. 8A and 8B illustrate an exemplary method
of checking cut sections of a unit LCD panel and aligning
the LCD panel to a predetermined reference position using
the checking/aligning unit shown in FIG. 7.

[0076] Referring to FIG. 8A, the aforementioned unit
LCD panel 500 may be loaded onto a table (not shown).
Accordingly, the aforementioned first to fourth checking
bars 501 to 504 may be moved with respect to the table,
wherein the first and third checking bars 501 and 503,
respectively, include the stepped topography that comple-
ments the topography of stepped first and second sides of the
unit LCD panel 500.

[0077] Referring to FIG. 8B, the first to fourth checking
bars 501 to 504 may be simultaneously driven by a motor
(not shown) to check for the existence of imperfections (¢.g.,
burrs) on the cut sections of the first and second pairs of
opposing sides of the unit LCD panel 500. In one aspect of
the present invention, the first to fourth checking bars 501 to
504 may also reposition and align the unit LCD panel 500
along directions parallel to the first and second pairs of
opposing sides. In another aspect of the present invention,
the first to fourth checking bars 501 to 504 may perform the
aforementioned checking and aligning simultaneously.

[0078] As mentioned above, the first to fourth checking
bars 501 to 504 may be provided with gauges to measure
lengths of the first and second pairs of opposing sides of the
unit LCD panel 500. For example, the gauges may measure
a first length D1 between the first pair of opposing sides of
the unit LCD panel 500 as well as a second length D2
between the second pair of opposing sides of the unit LCD
panel 500.

[0079] Thus, as shown in FIGS. 8A and 8B, the first to
fourth checking bars 501 to 504 may be simultancously
driven. Upon driving the first to fourth checking bars 501 to
504, the existence of imperfections (e.g., burrs) on the first
and second pairs of opposing sides of the unit LCD panel
500 may be determined while aligning the unit LCD panel
500 to a predetermined reference position with respect to
directions along directions parallel to the first and second
pairs of opposing sides of the unit LCD panel 500.

[0080] In the checking/aligning unit 340 discussed above
with respect to FIGS. 5 and 6Ato 6C, the length of each of
first to fourth checking bars 401 to 404 is greater than or
equal to the length of first and second pairs of opposing sides
of the largest size LCD panel 400 to be fabricated using the
apparatus shown in FIG. 3. Accordingly, the first and second
checking bars 401 and 402 cannot be driven simultaneously
with the third and fourth checking bars 403 and 404.
However, in the checking/aligning unit 340 discussed above
with respect to FIGS. 7 and 8A to 8B, the length of the
fourth checking bar 504 may be less than or substantially
equal to the length of a second side of the smallest unit LCD
panel 500 to be fabricated using the apparatus shown in
FIG. 3. Accordingly, the first and second checking bars 501
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and 502 may be driven simultaneously with the third and
fourth checking bars 503 and 504, thereby reducing the time
required to check/align the unit LCD panel 500 compared to
the time required to check/align the unit LCD panel 400.

[0081] Referring back to FIG. 3, the edges of the aligned
unit LCD panel may be ground by the grinding unit 350.
After being ground, the unit LCD panel may be removed
from the grinding unit 350 by the unloading unit 360.

[0082] As discussed above, the principles of the present
invention provide a cut section checking unit, for checking
cut sections of unit LCD panels (i.e., LCD panels separated
from attached first and second base substrates) and a grind-
ing unit for grinding edges of the unit LCD panels. The cut
section checking and grinding units may be integrated
within a grinding device to minimize the number of loading
and unloading units and procedures required to fabricate an
LCD panel. By minimizing the number of loading and
unloading units and procedures required, a simplified appa-
ratus for fabricating LCD panels may be provided whereby
the expense of obtaining, operating, and maintaining such an
apparatus may be reduced. Further, the apparatus according
to principles of the present invention may occupy a reduced
amount of space, thereby enabling efficient use of available
fabrication facilities (e.g., clean rooms, or the like). Lastly,
by minimizing the number of loading and unloading units
and procedures required, the time required to fabricate an
LCD panel may be effectively reduced.

[0083] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. An apparatus for fabricating liquid crystal display
panels, comprising:

an attaching unit for attaching first and second base
substrates;

a cutting unit for cutting the attached first and second base
substrates to form separate unit liquid crystal display
panels;

a checking/aligning unit for simultaneously checking cut
sections of the unit liquid crystal display panels trans-
ferred from the cutting unit and for aligning the unit
liquid crystal display panels to a predetermined refer-
ence position,

a grinding unit for grinding edges of the aligned unit
liquid crystal display panels; and

an unloading unit for unloading the ground unit liquid

crystal display panels.

2. The apparatus of claim 1, wherein the checking/
aligning unit, the grinding unit, and the unloading unit are
integrated within a single grinding device.

3. The apparatus of claim 1, wherein:

the first base substrate includes a plurality of thin film
transistor array substrates; and

the second base substrate includes a plurality of color
filter substrates.
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4. The apparatus of claim 1, further including a liquid
crystal injecting unit for injecting liquid crystal material into
the plurality of unit liquid crystal display panels.

5. The apparatus of claim 1, further including a liquid
crystal dispensing unit for dispensing liquid crystal material
directly onto one of the first or second base substrates.

6. The apparatus of claim 1, further including at least one
of a robot and a conveyer system for transferring the unit
liquid crystal display panels from the cutting unit to the
checking/aligning unit.

7. The apparatus of claim 1, wherein:

each unit liquid crystal display panel includes a first pair
of opposing sides and a second pair of opposing sides;
and

the checking/aligning unit includes:

first and second checking bars for checking cut sections
of the first pair of opposing sides and for aligning the
unit liquid crystal display panel to a predetermined
reference position along a direction parallel to the
second pair of opposing sides; and

third and fourth checking bars for checking cut sections
of the second pair of opposing sides and for aligning
the unit liquid crystal display panels to a predeter-
mined reference position along a direction parallel to
the first pair of opposing sides.
8. The apparatus of claim 7, wherein the first to fourth
checking bars include gauges.
9. The apparatus of claim 1, wherein:

a length of at least one of the first and second checking
bars is greater than or substantially equal to the length
of the first pair of opposing sides of a largest one of a
fabricatable unit liquid crystal display panel; and

a length of at least one of the third and fourth checking
bars is greater than or substantially equal to the length
of the second pair of opposing sides of the largest one
of a fabricatable unit liquid crystal display panel.

10. The apparatus of claim 7, wherein:

at least one of the pair of first opposing sides and at least
one of the pair of second opposing sides includes a
stepped topography;

the first checking bar includes a stepped topography that
substantially complements the stepped end topography
of the at least one of the pair of first opposing sides
including the stepped topography; and

the third checking bar includes a stepped topography that
complements the stepped end topography of the at least
one of the pair of second opposing sides including the
stepped topography.

11. The apparatus of claim 1, wherein:

each unit liquid crystal display panel includes a first pair
of opposing sides and a second pair of opposing sides;
and

the checking/aligning unit includes first to fourth check-
ing bars for checking cut sections of the first and second
pairs of opposing sides of the unit liquid crystal display
panels and for aligning the unit liquid crystal display
panels to the predetermined reference position along
directions parallel to the first and second pairs of
opposing sides.
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12. The apparatus of claim 11, wherein:

a length of at least one of the first and second checking
bars is greater than or substantially equal to the length
of the first pair of opposing sides of a largest one of a
fabricatable unit liquid crystal display panel;

a length the third checking bar is greater than or substan-
tially equal to the length of at least one short side of the
largest one of a fabricatable unit liquid crystal display
panel; and

a length of the fourth checking bar is substantially equal
to or less than at least one short side of a smallest one
of a fabricatable unit liquid crystal display panel.

13. A method for fabricating liquid crystal display panels,

comprising:

attaching first and second base substrates;

cutting the attached first and second base substrates to
form separate unit liquid crystal display panels;

simultaneously checking cut sections of the unit liquid
crystal display papels and aligning the unit liquid
crystal display panels to a predetermined reference
position;

grinding edges of the aligned unit liquid crystal display
panels; and

unloading the ground unit liquid crystal display panels.
14. The method of claim 13, wherein:

each unit liquid crystal display panel includes a first pair
of opposing sides and a second pair of opposing sides;
and

the checking and aligning includes:

loading unit liquid crystal display panels onto a table
and operably proximate to first to fourth checking
bars; and

driving the first to fourth checking bars along directions

parallel to the first and second pairs of opposing

sides of the unit liquid crystal display panels to

contact respective ones of the first and second pairs

of opposing sides of the unit liquid crystal display
panels.

15. The method of claim 14, wherein the checking and

aligning includes:

driving the first and second checking bars to check cut
sections of the first pair of opposing sides and to align
the unit liquid crystal display panels to a predetermined
reference position along a direction parallel to the
second pair of opposing sides; and
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driving the third and fourth checking bars to check cut
sections of the second pair of opposing sides and to
align the unit liquid crystal display panels to a prede-
termined reference position along a direction parallel to
the first pair of opposing sides.

16. The method of claim 14, wherein the checking and
aligning includes simultaneously driving the first to fourth
checking bars to check cut sections of the first and second
pairs of opposing sides and to align the liquid crystal display
panels to a predetermined reference position along direc-
tions parallel to the first and second pairs of opposing sides.

17. A method for fabricating liquid crystal display panels,
comprising:

attaching first and second base substrates;

separating a plurality of unit liquid crystal display panels
from within the attached first and second base sub-
strates, the plurality of unit liquid crystal display panels
having first and second pairs of opposing sides;

loading the unit liquid crystal display panels onto a table
and between first to fourth checking bars;

driving the first to fourth checking bars to simultaneously
check edges of the first and second pairs of opposing
sides of the unit liquid crystal display panels and to
align the unit liquid crystal display panels to a prede-
termined reference position,

grinding edges of the aligned unit liquid crystal display
panels; and

unloading the ground unit liquid crystal display panels.
18. The method of claim 17, wherein the checking and
aligning includes:

driving the first and second checking bars to check cut
sections of the first pair of opposing sides and to align
the unit liquid crystal display panels to a predetermined
reference position along a direction parallel to the
second pair of opposing sides; and

driving the third and fourth checking bars to check cut
sections of the second pair of opposing sides and to
align the unit liquid crystal display panels to a prede-
termined reference position along a direction parallel to
the first pair of opposing sides.

19. The method of claim 17, wherein the checking and
aligning includes simultaneously driving the first to fourth
checking bars to check cut sections of the first and second
pairs of opposing sides and to align the liquid crystal display
panels to a predetermined reference position along direc-
tions parallel to the first and second pairs of opposing sides.
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