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FIG. 7B
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FIG. 9A
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METHOD OF FABRICATING LIQUID
CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of the Korean
Application No. 2005-129077 filed on Dec. 23, 2005, which
is hereby incorporated by reference for all purposes as if
fully set forth herein. This application incorporates by
reference co-pending application Ser. No. 10/184,096, filed
on Jun. 28, 2002 entitled “SYSTEM AND METHOD FOR
MANUFACTURING LIQUID CRYSTAL DISPLAY
DEVICES FROM LARGE MOTHER SUBSTRATE PAN-
ELS” (Attorney Docket Number 8733.666.00); and co-
pending application, Ser. No. . filed on Jun. 29, 2006,
entitled “METHODS OF MANUFACTURING LIQUID
CRYSTAL DISPLAY DEVICES” (Attorney Docket Num-
ber 8733.1713.00) for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display (LCD) device using a dispensing method, and more
particularly, to a method of fabricating a liquid crystal
display device capable of improving image quality by pre-
venting gravity defects in liquid crystal display.

[0004] 2. Description of the Background Art

[0005] With the recent development of various portable
electronic devices such as a mobile phones, PDAs, notebook
computers, light and thin flat panel display devices are
increasingly demanded. Research is actively ongoing on
such flat panel display devices including liquid crystal
displays (LCDs), plasma display panels (PDPs), field emis-
sion displays (FEDs), vacuum fluorescent displays (VFDs)
and the like. Of those devices, the LCD devices are drawing
much attention because of the ability to be mass produced,
the relatively easy operation of their driving units, and their
implementation of high image quality.

[0006] FIG. 1 is a schematic cross-sectional view of a
general LCD device. As illustrated in the drawing, an LCD
device 1 includes a lower substrate 5, an upper substrate 3,
and a liquid crystal layer 7 formed between the lower and
upper substrates 5 and 3. The lower substrate 5 is a driving
device array substrate. Although not illustrated in the draw-
ing, a plurality of pixels are formed on the lower substrate
5, and a driving device, such as a thin film transistor (TFT)
is formed in each pixel. The upper substrate 3 is a color filter
substrate and includes a color filter layer for implementing
actual colors. Also, a pixel electrode and a common elec-
trode are formed on the lower substrate 5 and the upper
substrate 3, respectively, and alignment layers are applied
thereon to align liquid crystal molecules of the liquid crystal
layer 7.

[0007] The lower substrate 5 and the upper substrate 3 are
bonded together by a sealing material 9, and the liquid
crystal layer 7 is formed therebetween. Thus, the liquid
crystal molecules are driven by the driving device formed on
the lower substrate 5 to control the transmittance of light
passing through the liquid crystal layer, thereby displaying
information.

[0008] A process of fabricating an LCD device may be
divided into a driving device array substrate process for
forming driving devices on the lower substrate 5, and a color
filter process and a cell process for forming a color filter on
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the upper substrate 3. Such processes for the LCD will now
be described with reference to FIG. 2.

[0009] In the driving device array process, a plurality of
gate lines and data lines are arranged on the lower substrate
to define pixel areas, and a TFT (for example) connected to
the gate and data lines is formed in each of the pixel areas
(8101). Also, in the driving device array process, a pixel
electrode is formed that is connected to the TFT to drive the
liquid crystal layer upon receiving signals through the TFT.

[0010] Also, in the color filter process, a red, green and
blue (RGB) color filter layer and common electrodes are
formed on the upper substrate 3 (S104).

[0011] Then, alignment layers are applied on the upper
and lower substrates 3 and 5, respectively, and then the
alignment layers are rubbed to provide an alignment con-
trolling force or a fixing surface (i.e., a pretilt angle and an
alignment direction) to the liquid crystal molecules of the
liquid crystal layer formed between the upper and lower
substrates 3 and 5 (S102, S105). Thereafter, spacers are
dispersed onto the lower substrate to maintain a uniform cell
gap, a sealing material is applied along an outer edge of the
upper substrate 3, and then the lower and upper substrates 5
and 3 are pressurized and bonded (S103, S106, S107).

[0012] The bonded lower substrate 5 and the upper sub-
strate 3 are formed form large-sized glass substrates. That is,
a plurality of panel regions are formed in each large-sized
glass substrate, and a TFT and a color filter layer are formed
in such panel regions, respectively. For this reason, in order
to fabricate each individual liquid crystal panels, the glass
substrates should be cut and processed (S108). Thereafter, a
liquid crystal is injected through a liquid crystal injection
hole into each liquid crystal panel processed in the afore-
mentioned manner to form the liquid crystal layer. Then, the
liquid crystal injection hole is encapsulated or “plugged”,
and then the liquid crystal panel is examined, thereby
fabricating an LCD device (S109, S110).

[0013] Here, the injecting of the liquid crystal is achieved
by the following processes. That is, as illustrated in FIG. 3,
a nitrogen gas (N2 gas) is supplied into a vacuum chamber
in a state where an injection hole 16 of a liquid crystal panel
1 is in contact with the liquid crystal, and thus a degree of
vacuum of the chamber 10 is lowered. Then, the liquid
crystal 14 is injected into the panel 1 by the difference
between the internal pressure of the liquid crystal panel 1
and the pressure of the vacuum chamber 10. After the panel
1 is completely filled with the liquid crystal, the injection
hole 16 is encapsulated by an encapsulating material,
thereby forming a liquid crystal layer (This type of injection
method is called a vacuum injection method of liquid
crystal).

[0014] However, disadvantageously, it takes a long time to
inject liquid crystal into a panel through the injection hole
16. That is, only a very small amount of liquid crystal is
injected into the liquid crystal panel per unit time because
this is only a very small gap of just a few micrometers (um)
between the driving device array substrate and the color
filter substrate of the liquid crystal panel. For example, when
a liquid crystal panel of approximately 15 inches is fabri-
cated, it takes approximately 8 hours to complete the injec-
tion of liquid crystal. Such injection of liquid crystal over a
long period of time delays the fabrication process of the
liquid crystal panel, and thus deteriorates fabrication effi-
ciency. Particularly, the vacuum injection method is inad-
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equate for a large-sized liquid crystal panel because the time
it takes to inject liquid crystal increases as liquid crystal
panels become larger.

SUMMARY OF THE INVENTION

[0015] Accordingly, the present invention is directed to a
method of fabricating a liquid crystal display device that
substantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

[0016] Therefore, an advantage of the present invention is
to provide a method of fabricating a liquid crystal display
(LCD) device capable of improving processing efficiency of
the LCD device by dropping liquid crystal directly onto a
large-sized glass substrate including at least one panel
region, and uniformly distributing the dropped liquid crystal
over the entire panel region by a bonding pressure of a liquid
crystal panel to thereby form a liquid crystal layer quickly.
[0017] Another advantage of the present invention is to
provide a method of fabricating an LCD device capable of
preventing gravity inferiority of liquid crystal by forming a
protruding portion of the seal pattern extending to a dummy
region from one side of a seal pattern, dropping an amount
of liquid crystal on a glass substrate, discharging or injecting
liquid crystal through the protruding portion that has been
cut or thinned in a cutting process, and encapsulating the cut
protruding portion.

[0018] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, there is provided a
method of fabricating a liquid crystal display device, com-
prising preparing a first substrate; preparing a second sub-
strate, the first substrate and the second substrate including
a plurality of predefined unit panel regions; forming a seal
pattern within each of the predefined unit panel regions on
one of the first and second substrates, the seal pattern having
an active pattern and a dummy pattern, wherein the dummy
pattern protrudes from the active region; dispensing liquid
crystal in the predefined unit panel regions on one of the first
and second substrates; bonding the first and second sub-
strates together using the seal pattern; cutting the bonded
first and second substrates into unit panels corresponding the
predefined unit panel regions; and adjusting the amount of
liquid crystal in at least one unit panel.

[0019] The separating of the plurality of liquid crystal
panels by cutting the first and second substrates includes
forming an aperture by cutting part of the dummy pattern of
the seal pattern. In the adjusting of the amount of liquid
crystal, surplus liquid crystal filled in the liquid crystal panel
is removed through the aperture by pressurizing the liquid
crystal panel. Also, in the adjusting of the amount of liquid
crystal, a predetermined amount of liquid crystal is injected
into the panel through the aperture.

[0020] Further, the method of fabricating a liquid crystal
display device according to this invention may includes
preparing a first substrate; preparing a second substrate, the
first substrate and the second substrate including a plurality
of unit panel regions; forming a seal pattern substantially
along an outer edge of the unit panel regions, the seal pattern
having a protruding portion extending to one side of the seal
pattern; dispensing liquid crystal more than a predetermined
reference amount to the panel regions; bonding the first and
second substrates by the seal pattern; hardening the seal
pattern; separating the bonded first and second substrates
into a plurality of liquid crystal panels by cutting the first and
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second substrates outside edges of the seal pattern except the
protruding portion of the seal pattern and cutting the pro-
truding portion; discharging a portion of liquid crystal from
the liquid crystal panel through the cut protruding portion;
and encapsulating the cut protruding portion using an encap-
sulating material.

[0021] In another aspect of the present invention, a
method of fabricating a liquid crystal display panel includes
preparing a first substrate; preparing a second substrate, the
first substrate and the second substrate including a plurality
of unit panel regions; forming a seal pattern substantially
along an outer edge of the unit panel regions, the seal pattern
having a protruding portion extending to one side of the seal
pattern; dispensing liquid crystal more than a predetermined
reference amount to the panel regions; bonding the first and
second substrates by the seal pattern; hardening the seal
pattern; separating the bonded first and second substrates
into a plurality of panels by cutting the first and second
substrates outside edges of the seal pattern, wherein the
protruding portion is cut such that part of the protruding
portion of the seal pattern remains; forming an aperture by
bursting the remaining part of protruding portion of the seal
pattern by pressurizing the liquid crystal panel; discharging
a portion of the liquid crystal from the liquid crystal panel
through the aperture; and encapsulating the aperture by
using an encapsulating material.

[0022] In another aspect of the present invention, a
method of fabricating a liquid crystal display device
includes preparing a first substrate; preparing a second
substrate, the first substrate and the second substrate includ-
ing a plurality of unit panel regions; forming a seal pattern
substantially along an outer edge of the unit panel regions,
the seal pattern having a protruding portion extending to one
side of the seal pattern; dispensing liquid crystal more than
a predetermined reference amount to the panel regions;
bonding the first and second substrates by the seal pattern,;
hardening the seal pattern; separating the bonded first and
second substrates into a plurality of panels by cutting the
first and second substrates outside edges of the seal pattern,
wherein the protruding portion is cut such that part of the
protruding portion of the seal pattern remains; forming an
aperture by bursting the remaining part of protruding portion
of the seal pattern by pressurizing the liquid crystal panel;
discharging a portion of the liquid crystal from the liquid
crystal panel through the aperture; and encapsulating the
aperture by using an encapsulating material.

[0023] In another aspect of the present invention, a liquid
crystal display device includes a first substrate having a
plurality of thin film transistors thereon; a second substrate
separated from the first substrate by a cell gap and bonded
to the first substrate by a seal pattern; liquid crystal in the cell
gap; wherein the seal pattern includes a first portion and a
second portion, wherein the second portion protrudes from
the first portion and includes two substantially parallel parts
extending laterally from the first portion having an encap-
sulation material therebetween.

[0024] 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

[0025] The accompanying drawings, which are included
to provide a further understanding of the invention and are
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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.

[0026] In the drawings:

[0027] FIG. 1 is a cross-sectional view of a general LCD
device;

[0028] FIG. 2 is a flow chart of the related art method of

fabricating an LCD device;

[0029] FIG. 3 is a view illustrating injection of liquid
crystal according to the related art LCD device;

[0030] FIG. 4 is a view illustrating a LCD device fabri-
cated by a liquid crystal dispensing method,;

[0031] FIG. 5 is a flow chart illustrating a method of
fabricating the LCD device according to the present inven-
tion;

[0032] FIG. 6 is a schematic plan view of a thin film
transistor array substrate and a color filter substrate defined
into panel regions and a dummy region;

[0033] FIG.7Ais a view illustrating a process of dropping
liquid crystal on a color filter substrate;

[0034] FIG. 7B is a view illustrating a process of forming
a seal pattern on a thin film transistor arrays substrate;
[0035] FIG. 81s a cross-sectional view illustrating a bond-
ing process of the thin film transistor array substrate and the
color filter substrate formed by FIGS. 7A and 7B;

[0036] FIGS. 9A and 9B are a plan view and a cross-
sectional view, respectively, illustrating a separating and
pressurizing a plurality of liquid crystal panels;

[0037] FIGS. 10A and 10B are a plan view and a cross-
sectional view, respectively, illustrating an encapsulating
process; and

[0038] FIG. 11 is a view illustrating a seal pattern pro-
truding portion of an LCD device prior to a cutting process
and a unit panel after the cutting process according to
another embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0039] Reference will now be made in detail to the
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings.

[0040] FIG. 4 is a view illustrating a basic concept of a
liquid crystal dispensing method. As illustrated in the draw-
ing, in the liquid crystal dispensing method, liquid crystal
107 is dropped or dispensed onto a lower substrate 105
before the lower substrate 105 and an upper substrate 103,
respectively having a thin film transistor (TFT) and a color
filter (CF), are bonded together. The liquid crystal 107 may
be dropped onto the substrate 103 having the color filter.
That is, in the liquid crystal dispensing method, the liquid
crystal may be dropped onto any one of both TFT and CF
substrates. However, the substrate onto which the liquid
crystal has been dropped should be placed under the other
substrate at the time of bonding of the two substrates.
[0041] Here, a seal pattern 109 is applied around an outer
edge of the upper substrate 103, so that the upper substrate
103 and the lower substrate 105 are bonded together by
applying pressure thereto. At the same time, liquid crystal
drops 107 are spread widely by the pressure, thereby form-
ing a liquid crystal layer between the upper and lower
substrates 103 and 105. That is, such a liquid crystal
dispensing method is particularly characterized in that the
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bonding of a panel 101 using a seal pattern 109 is performed
after liquid crystal 107 is dropped onto the lower substrate.
[0042] A method of fabricating the LCD device using such
a liquid crystal dispensing method is different from a fab-
rication method adopting the related art liquid crystal injec-
tion method. In the related art liquid crystal injection
method, after a large-sized glass substrate having a plurality
of panel regions is divided into individual panels, injection
of liquid crystal is performed. In contrast to this related art
method, in the liquid crystal dispensing method, liquid
crystal is previously dropped onto a substrate to thereby
form a liquid crystal layer, and then the glass substrate can
be processed and separated into individual panels. Such
process differences provide many advantages in fabricating
an actual LCD device. Of course, as for those advantages,
some occur due to the liquid crystal dispensing method itself
(i.e., rapid generation of a liquid crystal layer), and some
occur because a liquid crystal layer is formed in a unit of a
glass substrate having a plurality of panel regions. This will
now be described in detail by taking the case where four
panel regions are formed in a glass substrate as an example.
In the liquid crystal injection method, when liquid crystal is
injected into four processed liquid crystal panels, the liquid
crystal panels having the same cell gaps can be formed only
under the same conditions (e.g., the same liquid crystal
container, the same injection pressure, etc.). However, in the
liquid crystal dispensing method, four processed liquid
crystal panels having different cell gaps may be formed by
controlling the amount of liquid crystal being dropped onto
the liquid crystal panels at once.

[0043] In contrast, in the liquid crystal dispensing method,
the liquid crystal is dropped onto the substrate through a
liquid crystal dispenser. When cell gaps of liquid crystal
panels having lower substrates made from one large-sized
glass substrate are to be different from one another, the
amount of liquid crystal dropped onto each of the panel
regions should be precisely and individually controlled,
which causes inconvenience. Furthermore, in the liquid
crystal dispensing method, the amount of liquid crystal
dropped onto the panel regions may be less or more than the
set reference amount. Here, the set reference amount refers
to the amount of liquid crystal that can be filled in a cell gap
region of a liquid crystal panel.

[0044] Also, in such liquid crystal dispensing method, a
seal pattern is formed in a closed pattern along an outer edge
of a panel region and then bonding into a liquid crystal panel
is made after the liquid crystal is dropped. For this reason,
both additional injection of liquid crystal and removable of
surplus liquid crystal cannot be performed even when the
amount of liquid crystal provided to the panel region is less
or more than the set reference amount.

[0045] Therefore, the present invention provides a method
of fabricating an LCD device capable of particularly solving
those problems by forming a seal pattern that can allow
removal of surplus liquid crystal from a liquid crystal panel.
That is, a protruding portion is formed that protrudes out-
ward from one side of the seal pattern, and a sufficient
amount of liquid crystal is dropped onto the substrate. In a
process of separating liquid crystal panels after bonding of
the panel, the protruding portion of the seal pattern is cut to
thereby form an aperture, and the surplus liquid crystal is
removed through the aperture.

[0046] FIG. 5 is a view illustrating a flow chart of a
fabrication process of an LCD device employing the afore-
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mentioned liquid crystal dispensing method. FIGS. 6 to 10B
are views illustrating a specific fabrication method accord-
ing to the process order. Accordingly, the method of fabri-
cating an LCD device according to the present invention will
now be described with reference to FIG. 5 and FIGS. 6 to
10B.

[0047] As illustrated in FIGS. 5 and 6, substrate 200
having panel regions 210 and dummy regions 230 are
defined are prepared. Then, a TFT and a color filter layer
(not shown), driving devices and electronic components of
the different substrates 200 are formed through a TFT array
process and a color filter process, respectively (S201, S202).
The TFT array process and the color filter process may be
the same as those described above with reference to FIG. 2,
and are collectively performed on large-sized glass sub-
strates 200 including a plurality of panel regions 210.
Particularly, because the present fabrication method
employs the liquid crystal dispensing method, it can be
effectively applied to a larger glass substrate (e.g., a large
glass substrate having an area of more than 1000x200 mm2).

[0048] Then, alignment layers are respectively applied
onto a thin film transistor array substrate including the TFT
and a color filter substrate including the color filter layer, and
then rubbing is performed thereon (S202, S205). The liquid
crystal is dropped or dispensed in the panel region on the
thin film transistor array substrate, and the seal pattern is
formed along an outer edge of the panel region on the color
filter substrate (203,S306). Alternately, the liquid crystal
may be dropped in the panel region of the color filter
substrate and the seal pattern may be applied along an outer
edge of the panel region of the thin film transistor array
substrate. Also, the dispensing of liquid crystal and the
applying of the seal pattern may be performed on one
substrate.

[0049] FIGS. 7A and 7B are detailed views illustrating
processes of dispensing liquid crystal and forming a seal
pattern. As illustrated in FIG. 7A, in the liquid crystal
dispensing process, a liquid crystal dispenser 220 is placed
above a color filter substrate 2004, and then liquid crystal
250a 1s dropped to a desired region, namely, a panel region,
while the substrate 2004 is moving. In the present example
it is assumed that the amount of liquid crystal 205a dropped
to the panel region 210a is more than the set reference
amount, so that a cell gap region is over-filled with liquid
crystal.

[0050] As illustrated in FIG. 7B, a seal pattern 300 is
formed along a panel region 2105 of a thin film transistor
array substrate 2005. Here, one side of the seal pattern 300
extends out of the panel region 2105. That is, a protruding
portion 350 extending out of the panel region 2105 and
protruding to a dummy region 230 is formed at one side of
the seal pattern 300.

[0051] As described above, the liquid crystal 250a is
dropped onto the color filter substrate 210, and the seal
pattern 300 is formed on the thin film transistor array
substrate 21056. Then, the color filter substrate 210a and the
thin film transistor array substrate 2105 are aligned. In this
state, the two aligned substrates 210a and 2105 are pressur-
ized to be bonded together by the seal pattern 300, and, at the
same time, the dropped liquid crystal is substantially uni-
formly distributed over the entire panel by the pressurization
(8207). In such a manner, a plurality of liquid crystal panels

Jun. 28,2007

each having liquid crystal layers is formed in the large-sized
glass substrate (the lower substrate and the upper substrate)
(5207).

[0052] FIG. 81sa cross-sectional view of the liquid crystal
panel. As illustrated therein, a liquid crystal layer 250
formed between the color filter substrate 2004 and the thin
film transistor array substrate 2005 may have a thickness
greater than a set thickness of a cell gap. This may occur
because a surplus of liquid crystal (more than the reference
amount) is dropped during dispensing of the liquid crystal.
[0053] Then, the bonded substrates are processed and cut
into a plurality of liquid crystal panels (S208). That is, as
illustrated in FIG. 9A, the plurality of liquid crystal panels
are separated along a cutting line of the substrate 200. Here,
the protruding portion of the seal pattern 300 is also cut so
that an aperture 370 is formed at one side of the seal pattern.
[0054] Here, as illustrated in FIG. 11, the protruding
portion 350 of the seal pattern may be formed in part along
the cutting line, and the detailed description thereon will be
made later.

[0055] Thereafter, the surplus liquid crystal is removed
through a pressurizing process (S209). That is, as illustrated
in FIG. 9B, the surplus liquid crystal to the liquid crystal
layer 250 is removed through the aperture 370 by pressur-
izing the color filter substrate 200¢ and the thin film tran-
sistor array substrate 2004, so that the liquid crystal layer has
the same height as the set height of a cell gap.

[0056] Ttis also possible to inject liquid crystal through the
aperture 370 to add liquid crystal to the liquid crystal layer
if the cell gap has been underfilled.

[0057] After the removal of the surplus liquid crystal, the
aperture is encapsulated by an encapsulating material,
thereby completing an LCD device (S210). That is, as
illustrated in FIGS. 10A and 10B, the cut region of the seal
pattern 300 is encapsulated or “plugged” by an encapsulat-
ing material 400, thereby fabricating the LCD device.
[0058] The encapsulation using the encapsulating material
400 is performed by injecting a seal material into the
aperture and hardening it.

[0059] Accordingly, the method of fabricating the LCD
device by the liquid crystal dispensing method makes pro-
cesses simpler than those of the fabrication method using the
related art liquid crystal injection method. Thus, the method
according to the present invention may improve fabrication
efficiency and achieve a high production yield.

[0060] In the method of fabricating the LCD device
according to the present invention, a protruding portion
protruding to a dummy region is formed at one side of a seal
pattern, and the protruding portion is cut during the process
of separating a liquid crystal panel, thereby forming a seal
pattern having an aperture at one side of a liquid crystal
panel. Also, surplus liquid crystal is removed from the liquid
crystal panel, so that a liquid crystal layer has the same
height as a desired cell gap size, so that image quality
degradation may be prevented that is caused by an insuffi-
cient or excessive amount of liquid crystal.

[0061] An LCD device employing a general liquid crystal
dispensing method has advantages of a quick manufacturing
process. However, such an LCD device may have an image-
quality degradation problem due to an insuflicient or exces-
sive amount of liquid crystal when an incorrect amount of
liquid crystal is removed. Particularly, because it is difficult
to precisely control the amount of liquid crystal according to
a cell gap, the amount of liquid crystal should be controlled
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in every liquid crystal panel according to a model of the
LCD device. Particularly, in the case of a multi-model glass
substrate, the amount of liquid crystal should be controlled
for each individual panel region which may be inconvenient.
[0062] Therefore, in the present invention, when liquid
crystal is dropped, a surplus amount of liquid crystal more
than the reference amount may be dispensed and then the
surplus liquid crystal is removed. Thus, an accurate amount
of liquid crystal may be provided to a liquid crystal panel
without causing any of the aforementioned problems. Also,
as described above, this becomes possible by forming a
protruding portion at a seal pattern that protrudes to the
dummy region. That is, in an operation of separating a
plurality of liquid crystal panels after bonding of the liquid
crystal panel, an aperture is formed at one side of the seal
pattern by cutting the protruding portion, and the surplus
liquid crystal is removed through the aperture. Also, liquid
crystal may be further injected to the panel through the
aperture.

[0063] However, in the present invention described above,
a pressure difference between the liquid crystal layer and the
outside of the liquid crystal panel occurs because the aper-
ture is formed by completely removing the protruding seal
pattern portion, which may cause bubbles to occur in the
liquid crystal layer from the outside through the aperture.
[0064] Therefore, in order to minimize the bubble genera-
tion in the liquid crystal layer, the present invention may
prevent the liquid crystal layer from being exposed to the
outside as much as possible by allowing a part of the
protruding portion of the seal pattern to remain by partially
removing the protruding portion.

[0065] That is, as illustrated in FIG. 11, the protruding
portion of the seal pattern partially remains on the substrate
after the cutting process, so that an internal pressure of the
liquid crystal can be maintained. Thereafter, the remaining
portion of the seal pattern 300" is opened, punctured or burst,
and at the same time, surplus liquid crystal can be removed
through the burst region of the seal pattern.

[0066] In such a manner, bubble generation due to the
pressure difference between the liquid crystal layer and the
outside can be prevented by allowing a part of the seal
pattern to remain, instead of completely removing the pro-
truding portion of the seal pattern and forming an aperture
in the cutting process. That is, when the protruding seal
pattern is completely removed in the cutting process to form
the aperture, the liquid crystal layer is exposed to the outside
through the aperture before and until the pressurizing pro-
cess Thus the pressure difference between the liquid crystal
layer and the outside may cause bubbles to occur in the
liquid crystal layer from the outside through the aperture.
Therefore, in the present embodiment, a part of the protrud-
ing portion of the seal pattern remains during the cutting
process, so that the liquid crystal layer is not exposed to the
outside right until just before the pressurizing process. Thus,
the internal pressure of the liquid crystal layer can be
retained. Also, the remaining protruding portion of the seal
pattern is burst by the pressure applied to the liquid crystal
panel during the pressurizing process, and, at the same time,
an aperture is formed and the surplus liquid crystal is
removed through this region. Accordingly, bubbles are pre-
vented from being generated in the liquid crystal layer
between the cutting process and the pressurizing process.
[0067] As described so far, in an LCD device fabricated
using the liquid crystal dispensing method according to the
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present invention, a seal pattern is formed to have a pro-
truding portion to a dummy region, and a part of the
protruding portion of the seal pattern is cut in a cutting
process for separating a liquid crystal panel to thereby form
an aperture. Thus, surplus liquid crystal within the liquid
crystal panel may be removed through the aperture, or,
liquid crystal may be injected into the liquid crystal panel
through the aperture. Accordingly, when the liquid crystal is
dispensed in the present invention, a surplus amount of
liquid crystal more than the reference amount may be
dispensed, and a seal pattern encapsulating process of encap-
sulating the aperture may be additionally performed.
[0068] Furthermore, in the present invention, a part of the
protruding portion of the seal pattern may remain in the
cutting process, thereby retaining an internal pressure of the
liquid crystal layer even after the cutting process. Accord-
ingly, bubbles can be effectively minimized or prevented
from being introduced into the liquid crystal layer from the
outside.

[0069] In the present invention, both the removal of sur-
plus liquid crystal from and additional supply of liquid
crystal to the liquid crystal panel may be performed through
the aperture formed by pressurizing the liquid crystal panel.
[0070] As described so far, an LCD device is fabricated
through a liquid crystal dispensing method according to the
present invention, so that productivity can be improved
through simplified fabrication processes.

[0071] Also, according to the present invention, surplus
liquid crystal is removed from the liquid crystal panel or
liquid crystal is further provided to the liquid crystal panel
through a seal pattern protruding to a dummy region. Thus,
gravity inferiority due to an excessive or insufficient amount
of liquid crystal provided in a liquid crystal panel can be
prevented, and thus image quality of an LCD device can be
improved.

[0072] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. A method of fabricating a liquid crystal display device,
comprising:

preparing a first substrate;

preparing a second substrate, the first substrate and the
second substrate including a plurality of predefined unit
panel regions;

forming a seal pattern within each of the predefined unit
panel regions on one of the first and second substrates,
the seal pattern having an active pattern and a dummy
pattern, wherein the dummy pattern protrudes from the
active region;

dispensing liquid crystal in the predefined unit panel
regions on one of the first and second substrates;

bonding the first and second substrates together using the
seal pattern;

cutting the bonded first and second substrates into unit
panels corresponding the predefined unit panel regions;
and

adjusting the amount of liquid crystal in at least one unit
panel.
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2. The method of claim 1, wherein the cutting the first and
second substrates includes forming an aperture in the seal
pattern by cutting part of the dummy pattern of the seal
pattern.

3. The method of claim 2, wherein the adjusting the
amount of liquid crystal includes removing surplus liquid
crystal from the at least one unit panel through the aperture
by pressurizing a surface of the at least one unit panel.

4. The method of claim 2, wherein the adjusting the
amount of liquid crystal includes injecting a predetermined
amount of liquid crystal to at least one unit panel through the
aperture.

5. The method of claim 3, further comprising encapsu-
lating the aperture.

6. The method of claim 5, wherein the encapsulating of
the aperture comprises:

injecting a seal material to the aperture; and

hardening the seal material.

7. The method of claim 4, further comprising encapsu-
lating the aperture.

8. The method of claim 7, wherein the encapsulating of
the aperture comprises:

injecting a seal material to the aperture; and

hardening the seal material.

9. The method of claim 1, wherein the cutting the first and
second substrates includes thinning a section of the dummy
pattern by partially cutting the dummy pattern to provide a
thinned portion of the dummy pattern.

10. The method of claim 9, wherein the thinned portion of
the dummy pattern has a thickness such that the thinned
portion is burst when pressure is applied to the at least one
unit panel.

11. The method of claim 9, wherein the adjusting of the
amount of liquid crystal comprises:

forming an aperture in the seal pattern by bursting the

thinned portion of the dummy pattern by pressurizing
the at least one unit panel; and

removing surplus liquid crystal from the at least one unit

panel through the aperture.

12. The method of claim 11, further comprising:

encapsulating the aperture.

13. The method of claim 12, wherein the encapsulating of
the aperture comprises:

injecting a seal material to the aperture; and

hardening the seal material.

14. The method of claim 1, wherein preparing the first
substrate includes forming a plurality of thin film transistors
on the first substrate and preparing the substrate includes
forming a color filter on the second substrate

15. The method of claim 14, wherein the seal pattern is
formed on the first substrate.

16. The method of claim 14, wherein the liquid crystal is
dispensed onto the second substrate.

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

preparing a first substrate;

preparing a second substrate, the first substrate and the

second substrate including a plurality of unit panel
regions;
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forming a seal pattern substantially along an outer edge of
the unit panel regions, the seal pattern having a pro-
truding portion extending to one side of the seal pat-
tern;

dispensing liquid crystal more than a predetermined ref-
erence amount to the panel regions;

bonding the first and second substrates by the seal pattern;

hardening the seal pattern;

separating the bonded first and second substrates into a
plurality of liquid crystal panels by cutting the first and
second substrates outside edges of the seal pattern
except the protruding portion of the seal pattern and
cutting the protruding portion;

discharging a portion of liquid crystal from the liquid
crystal panel through the cut protruding portion; and

encapsulating the cut protruding portion using an encap-
sulating material.

18. The method of claim 17, wherein the first substrate is
a thin film transistor array panel, and the second panel is a
color filter substrate.

19. A method of fabricating a liquid crystal display
device, comprising:

preparing a first substrate;

preparing a second substrate, the first substrate and the
second substrate including a plurality of unit panel
regions;

forming a seal pattern substantially along an outer edge of
the unit panel regions, the seal pattern having a pro-
truding portion extending to one side of the seal pat-
tern;

dispensing liquid crystal more than a predetermined ref-
erence amount to the panel regions;

bonding the first and second substrates by the seal pattern;

hardening the seal pattern;

separating the bonded first and second substrates into a
plurality of panels by cutting the first and second
substrates outside edges of the seal pattern, wherein the
protruding portion is cut such that part of the protruding
portion of the seal pattern remains;

forming an aperture by bursting the remaining part of
protruding portion of the seal pattern by pressurizing
the liquid crystal panel,

discharging a portion of the liquid crystal from the liquid
crystal panel through the aperture; and

encapsulating the aperture by using an encapsulating
material.

20. The method of claim 19, wherein the part of the

protruding portion has a thinner after said.

21. A liquid crystal display device, comprising:

a first substrate having a plurality of thin film transistors
thereon;

a second substrate separated from the first substrate by a
cell gap and bonded to the first substrate by a seal
pattern;

liquid crystal in the cell gap;

wherein the seal pattern includes a first portion and a
second portion, wherein the second portion protrudes
from the first portion and includes two substantially
parallel parts extending laterally from the first portion
having an encapsulation material therebetween.
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