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DISPENSER SYSTEM FOR LIQUID CRYSTAL
DISPLAY PANEL AND METHOD OF USING THE
SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. P2002-072 101 filed in Korea on
Nov. 19, 2002, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a dispensing sys-
tem and a method using a dispensing system, and more
particularly, to a dispenser system for a liquid crystal display
panel and a method of using a dispensing system.

[0004] 2. Discussion of the Related Art

[0005] 1In general, a liquid crystal display panel is used to
display images according to data signals supplied to indi-
vidual liquid crystal cells arranged in a matrix configuration,
wherein light transmittance of the individual liquid crystal
cells is controlled to display the image. Accordingly, liquid
crystal display (LCD) devices include a liquid crystal dis-
play panel where a driver integrated circuit (IC) drives the
individual liquid crystal cells.

[0006] The liquid crystal display panel includes a color
filter substrate and a thin film transistor array substrate
attached to each other, wherein a liquid crystal layer in
disposed between the color filter substrate and the thin film
transistor array substrate. In addition, the thin film transistor
array substrate includes data lines and gate lines to intersect
at right angles, thereby defining liquid crystal cells at every
intersection of the data lines and gate lines. The data lines
transmit data signals supplied from a data driver integrated
circuit to the individual liquid crystal cells, and the gate lines
transmit scan signals supplied from the gate driver inte-
grated circuit to the individual liquid crystal cells. Data pads
and gate pads are provided at distal end portions of each of
the data and gate lines, respectively, to supply data signals
and scan signals from the data driver integrated circuit and
the gate driver integrated circuit to the data and gate lines,
respectively. The gate driver integrated circuit sequentially
supplies the scan signals to the gate lines so that the
individual liquid crystal cells arranged in the matrix con-
figuration can be sequentially selected on a line-by-line
basis. Similarly, a data driver integrated circuit supplies the
data signals to the data lines so that selected ones of the
individual liquid crystal cells arranged in the matrix con-
figuration can be provided with the data signals.

[0007] A common electrode and a pixel electrode are
formed along inner surfaces of the color filter substrate and
the thin film transistor array substrate, respectively, thereby
supplying an electric field to the liquid crystal layer. The
pixel electrode is formed at each of the individual liquid
crystal cells on the thin film transistor array substrate,
whereas the common electrode is integrally formed along an
entire surface of the color filter substrate. Thus, by control-
ling voltages supplied to the pixel electrode and the common
electrode, light transmittance of the individual liquid crystal
cells can be individually controlled. In order to control the
voltage supplied to the pixel electrode, a thin film transistor,
which is commonly used as a switching device, is formed at
each of the individual liquid crystal cells.

1. Field of the Invention
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[0008] FIG. 1 is a plan view of a liquid crystal display
panel according to the related art. In FIG. 1, a liquid crystal
display panel 100 includes an image display part 113 where
individual liquid crystal cells are arranged in a matrix
configuration, a gate pad part 114 connected to gate lines of
the image display part 113, and a data pad part 115 con-
nected to data lines of the image display part 113. The gate
pad part 114 and the data pad part 115 are formed along edge
regions of a thin film transistor array substrate 101 that does
not overlap with a color filter substrate 102. The gate pad
part 114 supplies scan signals from a gate driver integrated
circuit (not shown) to the gate lines of the image display part
113, and the data pad part 115 supplies image information
from the data driver integrated circuit (not shown) to the data
lines of the image display part 113.

[0009] The data lines and the gate lines are provided on the
thin film transistor array substrate 101 to intersect each
other, wherein a thin film transistor for switching the liquid
crystal cells is provided at the intersection of the data lines
and the gate lines. In addition, a pixel electrode for driving
the individual liquid crystal cells is connected to the thin film
transistor provided on the thin film transistor array substrate
101, and a passivation film for protecting the pixel electrode
and the thin film transistor is formed along an entire surface
of the thin film transistor array substrate 101.

[0010] Color filters are separately coated at cell regions
defined by a black matrix formed on the color filter substrate
102. In addition, a common transparent electrode is provided
on the color filter substrate 102.

[0011] A cell gap is formed by spacers disposed between
the thin film transistor array substrate 101 and the color filter
substrate 102, and the thin film transistor array substrate 101
and the color filter substrate 102 are attached together using
a seal pattern 116 formed along an outer edge of the image
display part 113, wherein a cell gap is formed by spacers
disposed between the thin film transistor array substrate 101
and the color filter substrate 102.

[0012] During fabrication of the liquid crystal display
panel, a process for simultaneous formation of a plurality of
unit liquid crystal display panels on a single glass substrate
is commonly used. Accordingly, the process requires divid-
ing the plurality of unit liquid crystal display panels formed
on the single glass substrate using a cutting process to
produce a plurality of individual liquid crystal display
panels. Next, liquid crystal material is injected through a
liquid crystal injection opening of each of the individual
liquid crystal display panels to form a liquid crystal layer
within the cell-gap that separates the thin film transistor
array substrate 101 and the color filter substrate 102. Then,
the liquid crystal injection openings are sealed.

[0013] FIGS. 2A and 2B are schematic plan and cross
sectional views of a process for formation of a seal pattern
according to the related art. In FIGS. 2A and 2B, a screen
printing method includes patterning a screen mask 206 so
that a plurality of seal pattern forming regions are selectively
exposed, and selectively supplying a sealant 203 to the
substrate 200 through a screen mask 206 using a rubber
squeegee 208 to simultaneously form a plurality of seal
patterns 216A~216F. The plurality of seal patterns
216 A~216F formed on the substrate 200 provide a gap into
which a liquid crystal layer is formed, and prevent leakage
of the liquid crystal material to an exterior of the plurality of
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seal patterns 216 A~216F. Accordingly, the plurality of seal
patterns 216A~216F are formed along outer edges of the
image display parts 213A~213F of the substrate 200, and a
plurality of liquid crystal injection openings 204A~204F are
formed at each one side of the seal patterns 216A~216F.

[0014] The screen printing method includes applying the
sealant 203 on the screen mask 206 with the seal pattern
forming regions patterned thereon, forming the plurality of
seal patterns 216A~216F on the substrate 200 through
printing with the rubber squeegee 208, and evaporating a
solvent contained in the seal patterns 216A~216F and lev-
eling them. The screen printing method is advantageous
because of its convenience, but it is disadvantageous
because of excessive consumption of the sealant 203 since
the sealant 203 is applied along an entire surface of the
screen mask 206 and printed using the rubber squeegee 208
to simultaneously form the plurality of seal patterns
216A~216F. In addition, the screen printing method is
problematic since a rubbing process of an orientation film
(not shown) formed on the substrate 200 is altered as the
screen mask 206 and the substrate 200 contact each other,
thereby degrading image quality of the liquid crystal display
device. Thus, a seal dispensing method has been proposed.

[0015] FIG. 3 is a schematic plan view of a seal pattern
according to the related art. In FIG. 3, a seal dispensing
method includes forming a plurality of seal patterns
316A~316F along outer edges of a plurality of image
display parts 313A~313F formed on a substrate 300 by
applying a certain pressure to syringes 301A~301C filled
with a sealant as a table 310 moves along forward/backward
and left/right directions. Accordingly, the plurality of seal
patterns 316 A~316F are sequentially formed as single lines
around the image display parts 313A~313F. During the seal
dispensing method, since the sealant is selectively supplied
to regions where the seal patterns 316A~316F are to be
formed, sealant consumption may be reduced. In addition,
since the syringes 301A~301C do not contact an orientation
film (not shown) of the image display part 313 of the
substrate 300, the alignment of the rubbed orientation film
would not be damaged and image quality of the liquid
crystal display device may be improved.

[0016] In order to form the seal patterns 316 A~316F, the
table 210 may be fixed and the syringes 301A~301C may be
horizontally moved along the forward/backward and left/
right directions around the image display parts 313A~313F.
Accordingly, a certain pressure is applied to the syringes
301A~301C filled with the sealant to dispense the sealant
onto the substrate 300, and the syringes 301A~301C are
moved along the forward/backward and left/right directions.
However, foreign material generated from moving the
syringes 301A~301C may be deposited onto the image
display parts 313A~313C, thereby contaminating the liquid
crystal display panel. Thus, in order to avoid contamination,
the syringes 301A~301C remain fixed and the table 310 is
moved along the forward/backward and left/right directions.

[0017] However, keeping the syringes 301A~301C fixed
and moving the table 310 may be problematic. As an overall
size of the liquid crystal display panel is enlarged, a corre-
sponding area of the substrate 300 for fabricating the large-
scale liquid crystal display panel increases. Thus, in order to
form the seal patterns 316A~316F on the substrate 300, a
driving distance of the table 310 is doubled in accordance
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with a short side of the substrate 300. Accordingly, if a
length of the short side of the substrate 300 is doubled, then
the driving distance of the table 310 is increased by at least
a factor of four. Therefore, if the area of the substrate 300 is
increased, the dispenser occupies more space, thereby
degrading clean room efficiency. In addition, since the table
310 is moved horizontally along forward/backward and
left/right directions, a total time for forming the plurality of
seal patterns 316 A~316F increases, thereby degrading pro-
ductivity and efficiency.

SUMMARY OF THE INVENTION

[0018] Accordingly, the present invention is directed to a
dispenser system for liquid crystal display panels and
method of using a dispenser system for liquid crystal display
panels that substantially obviates one or more of the prob-
lems due to limitations and disadvantages of the related art.

[0019] An object of the present invention is to provide to
a dispenser system for a liquid crystal display panel for
increasing productivity.

[0020] Another object of the present invention is to pro-
vide a method of using a dispenser system for a liquid crystal
display panel for increasing productivity.

[0021] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended claims.

[0022] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a dispenser system for a
liquid crystal display panel includes a table to overturn a
substrate having at least one image display part on a first
surface of the overturned substrate, and at least one syringe
system to supply sealant onto a first surface of the over-
turned substrate to form a seal pattern along outer edges of
the image display part on the first surface of the overturned
substrate, wherein the at least one syringe system moves
along horizontal directions.

[0023] In another aspect, a dispenser system for a liquid
crystal display panel includes a table to load, fix, and
vertically align a substrate having at least one image display
part formed on a first surface of the substrate, and at least
one syringe system to supply sealant onto the first surface of
the vertically-aligned substrate to form a seal pattern along
outer edges of the at least one image display part, wherein
the at least one syringe system moves along a vertical
directionrelative to a position of the substrate.

[0024] In another aspect, a method of using a dispenser
system for a liquid crystal display panel includes loading
and fixing a substrate on a table, overturning the table and
the substrate, and supplying sealant from the dispenser
system onto a first surface of the overturned substrate to
form at least one seal pattern.

[0025] In another aspect, a method of using a dispenser
system for a liquid crystal display panel includes loading
and fixing a substrate on a table, rotating the table to
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vertically align the substrate, and supplying sealant from the
dispenser system onto a first surface of the vertically-aligned
substrate to form at least one seal pattern.

[0026] In another aspect, a method of dispensing sealant
for a liquid crystal display panel includes loading and fixing
asubstrate on a table, overturning the table and the substrate,
and supplying sealant from a dispenser system onto a first
surface of the overturned substrate to form at least one seal
pattern.

[0027] 1In another aspect, a method of dispensing sealant
for a liquid crystal display panel includes loading and fixing
a substrate on a table, vertically aligning the substrate, and
supplying sealant from a dispenser system onto a first
surface of the vertically-aligned substrate to form at least
one seal pattern.

[0028] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] 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. In the drawings:

[0030] FIG. 1 is a plan view of a liquid crystal display
panel according to the related art;

[0031] FIGS. 2A and 2B are schematic plan and cross
sectional views of a process for formation of a seal pattern
according to the related art;

[0032] FIG. 3 is a schematic plan view of a seal pattern
according to the related art;

[0033] FIG. 4 is a perspective schematic view of an
exemplary dispenser system for a liquid crystal display
panel according to the present invention;

[0034] FIG. 5is a flow chart of an exemplary method of
using a dispenser system using the dispenser system of FIG.
4 according to the present invention,

[0035] FIG. 6 is a schematic plan view of another exem-
plary dispenser system for a liquid crystal display panel
according to the present invention;

[0036] FIG. 7 is a schematic plan view of another exem-
plary dispenser system for a liquid crystal display panel
according to the present invention;

[0037] FIG. 8 is a schematic plan view of another exem-
plary dispenser system for a liquid crystal display panel
according to the present invention; and

[0038] FIGS. 9A to 9D are perspective schematic views
of an exemplary method of using a dispensing system
according to the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0039] Reference will now be made in detail to the illus-
trated embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.
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[0040] FIG. 4 is a perspective schematic view of an
exemplary dispenser system for a liquid crystal display
panel according to the present invention. In FIG. 4, a
dispenser system may include a plurality of syringes
401A~401C for supplying a scalant along outer edges of
image display parts 413A~413F of an overturned substrate
400 using a plurality of nozzles 402A~402C provided at end
portions of the syringes 401A~401C to form a plurality of
seal patterns 416A~416F. Accordingly, table 410 may
remain fixed while the syringes 401A~401C may move
along horizontal directions to form the plurality of seal
patterns 416A~416F. In FIG. 4, the table 410 may be first
loaded with the substrate 400, wherein the plurality of image
display parts 413A~413F may have been previously formed
thereon. The substrate 400 may be a large-scale first glass
substrate formed upon which a plurality of thin film tran-
sistors may have been previously fabricated, or a large-scale
second glass substrate upon which a plurality of color filters
may have previously fabricated.

[0041] The syringes 401A~401C may be provided to
correspond 1o a total number to the image display parts
413A~413F formed on the substrate 400, thereby simulta-
neously forming the plurality of seal patterns 416A~416F
along the outer edges of the image display parts 413A~413F.
For example, if the image display parts formed on the
substrate 400 have a matrix configuration including an
M-number of lines and an N-number of columns, a matrix
array of syringes may be provided to have an M-number of
line syringes and an N-number of column syringes to
provide sealant around the MxN matrix of image display
parts formed on the substrate 400. Alternatively, the syringes
may be provided to correspond to at least one line or at least
one column of the image display parts having the MxN
matrix configuration. In addition, the syringes may be driven
simultaneously, may be driven individually, or may be
driven in groups.

[0042] FIG. 5 is a flow chart of an exemplary method of
using a dispenser system using the dispenser system of FIG.
4 according to the present invention. In FIG. 5, the substrate
400 having the plurality of image display parts 413A~413F
formed thereon may be loaded and fixed onto the table 410
during a step of loading and fixing. Next, the substrate 400
may overturned during a step of overturning. Then, the
syringes 401A~401C, which have the nozzles 402A~402C
provided end portions thereof, may supply sealant along
outer edges of the image display parts 413A~413F of the
overturned substrate 400 to form the seal patterns
416 A~416F, while being moved horizontally along forward/
backward and left/right directions during a step of moving
syringes to form seal patterns. Accordingly, since the driving
of the syringes 401A~401C may be performed within an
area of the substrate 400, even though the area of the
substrate 400 increases, a size of the dispenser system for
forming the seal patterns 416A~416F on the substrate 400
may change (ic., increase or decrease) according to the
increased area to the substrate 400. In addition, since the
syringes may be provided to correspond to the total number
to the image display parts formed on the substrate 400 and
may be simultaneously or individually driven to form the
seal patterns, an overall time to form the seal patterns may
be reduced as compared to driving the table.

[0043] The exemplary seal patterns 416A~416F (in FIG.
4) formed by the dispenser system may differ in their form
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according to the method in which the liquid crystal layer is
formed for the liquid crystal display panel. For example,
using the vacuum injection method may require formation of
an injection port in the seal patterns 416A~416F (in FIG. 4).
However, the vacuum injection method may be problematic.
First, since a significant amount of time is required to fill the
liquid crystal material into the liquid crystal display panel,
overall fabrication time of the liquid crystal display panel
may be significantly increased. For example, when fabricat-
ing a liquid crystal display panel of about 15 inches, about
8 hours are required to fill the liquid crystal display panel
with the liquid crystal material. In addition, as an overall size
of the liquid crystal display panel increases, time required
for filling the liquid crystal material increases. Thus, the
vacuum injection method may not be adequate for large-
scale liquid crystal display panels.

[0044] Second, significant amounts of the liquid crystal
material are wasted due to the inherent processes for the
vacuum injection method. For example, actual amounts of
the injected liquid crystal material is very small compared to
amounts of the liquid crystal material filled in the container
used to fill the liquid crystal display panels, and when the
liquid crystal material is exposed to air or to specific gases,
the liquid crystal material may react with the gases and be
degraded. Thus, even if large amounts of the liquid crystal
material filled in the container is used to fill a plurality of the
liquid crystal display panels, a relatively significant amount
of the liquid crystal material remaining in the container must
be discarded. Accordingly, a unit price of the liquid crystal
display panel would increase.

[0045] In order to overcome the problems and disadvan-
tages of the vacuum injection method, a dropping method
has been developed. The dropping method includes drop-
ping a liquid crystal material onto a plurality of thin film
transistors fabricated on a first large-scale glass substrate or
on a plurality of color filters fabricated on a second large-
scale glass substrate using a dispenser system. Then, the first
and second glass substrates may be attached together to
uniformly distribute the liquid crystal material along an
entire image display region by applying pressure to the first
and second glass substrates, thereby forming a liquid crystal
layer. Since the liquid crystal material may be directly
dropped onto either of the first or second glass substrates, the
seal patterns 416 A~416F may be formed as a closed pattern
encompassing each outer edge of the image display parts
413A~413F, as shown in FIG. 4, thereby preventing leakage
of the liquid crystal material. An ultraviolet (UV) hardening
sealant may be used to form the seal patterns 416A~416F.
Alternatively, a mixture of the ultraviolet hardening sealant
and a thermosetting sealant may be applied. In addition, the
liquid crystal material may be dropped within a compara-
tively short amount of time as compared to the vacuum
injection method. Moreover, although the liquid crystal
display panel may have a large size, the liquid crystal layer
may be formed quickly between the first and second glass
substrates, thereby increasing productivity. Thus, an
increase in unit price of the liquid crystal display panel may
be prevented.

[0046] During the exemplary method of FIG. §, liquid
crystal material dropped onto the substrate 400 prior to the
overturning of the substrate may result in a flow of the liquid
crystal material. Accordingly, the seal patterns 416A~416F
may be formed on the substrate 400 upon which liquid
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crystal material may not be dropped. Alternatively, by using
of the ultraviolet hardening sealant to form the seal patterns
416 A~416F, flow of the liquid crystal material may not
occur although the substrate 400 is overturned. For example,
the ultraviolet hardening sealant may have a viscosity of
about 400,000 cP(centi-Poise), wherein sealants with vis-
cosities of above 100,000 cP(centi-Poise) may not flow in
spite of the overturning of the substrate 400.

[0047] FIG. 6 is a schematic plan view of another exem-
plary dispenser system for a liquid crystal display panel
according to the present invention. In FIG. 6, a dispenser
system for a liquid crystal display panel may include a table
510 to overturn a loaded substrate 500 having a plurality of
image display parts 513A~513F formed thercon, and a
plurality of syringes S01A~501C to supply a sealant along
outer edges of the image display parts 513A~513F of the
overturned substrate 500 through nozzles 502A~502C pro-
vided at end portions of the syringes 501A~501C. Accord-
ingly, the syringes 501 A~501C may be used to form the seal
patterns 516A~516F, while the table 510 may remain fixed
and the syringes 501 A~501C may be moved along horizon-
tal directions.

[0048] During a method of using the dispenser system of
FIG. 6, the substrate 500 may be loaded and fixed onto the
table 510, and the table 510 may be overturned and fixed.
Then, the syringes 501A~501C may supply the sealant along
the outer edges of the image display parts 513A~513F of the
substrate 500 to form the seal patterns 516 A~516F, while the
syringes 501A~501C may be moved along horizontal for-
ward/backward and left/right directions. Accordingly, since
driving of the syringes 501A~501C may be performed
within an area of the substrate 500, although the area of the
substrate 500 increases, a size of the dispensing system for
forming the seal patterns S16A~516F on the substrate 500
may increase in relation to the increased area of the substrate
500.

[0049] 1In FIG. 6, bodies of the syringes S01A~501C may
be positioned below the substrate 500 along the horizontal
direction parallel of the table 510. In addition, portions of the
bodies of the syringes 501A~501C may be bent toward the
substrate 500 so that the nozzles 502A~502C provided at the
end portions may be positioned at the outer edges of the
image display parts 513A~513F of the substrate 500.
Accordingly, a pressure for supplying the sealant filled in the
syringes 501A~501C onto the substrate 500 through the
nozzles 502A~502C may be reduced, thereby improving
control of the dispensing of the sealant onto the substrate
500.

[0050] FIG. 7 is a schematic plan view of another exem-
plary dispenser system for a liquid crystal display panel
according to the present invention. In FIG. 7, a dispenser
system may include a table 610 disposed along a vertical
direction, in which a substrate 600 having image display
parts 613A~613F formed thereon may be loaded and fixed
thereupon. The system may further include a plurality of
syringes 601A~601C to supply a sealant along outer edges
of the image display parts 613A~613F of the substrate 600
through nozzles 602A~602C, which may be provided at
ends of the plurality of syringes 601A~601C, while the
plurality of syringes 601A~601C may be moved along
vertical directions relative to the substrate 600. The substrate
600 may be a large-scale glass substrate having a plurality
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of thin film transistors formed thereon or may be a large-
scale glass substrate having a plurality of color filters formed
thereon.

[0051] The syringes 601A~601C may be provided to
correspond to a total number of image display parts
613A~613F formed on the substrate 600, thereby simulta-
neously forming the plurality of seal patterns 616A~616F
along the outer edges of the image display parts 613A~613F.
For example, if the image display parts are formed having a
matrix array of an M-number of lines and an N-number of
columns on the substrate 600, an MxN number array of
syringes may be provided to correspond to the image display
parts. Alternatively, the syringes 601A~601C may be pro-
vided to correspond to at least one line or at least one column
of the image display parts having a matrix array of an
M-number of lines and an N-number of columns. In addi-
tion, the syringes 601A~601C may be driven simulta-
neously, individually, or in groups.

[0052] A method for using the dispenser system of FIG. 7
may include loading and fixing the substrate 600 onto the
table 610, wherein the table 600 may be positioned along a
vertical direction or may be transitioned from a horizontal
direction to a vertical direction. Then, the syringes
601A~601C may supply the sealant to form the seal patterns
616A~616F along the outer~edges of the image display
parts 613A~613F of the substrate 400 while the syringes
601A~601C are vertically moved along forward/backward
and left/right directions. Accordingly, since driving of the
syringes 601A~601C may be performed within an area of
the substrate 600, although the area of the substrate 600 may
increase, a size of the dispenser system for forming the seal
patterns 616A~616F on the substrate 600 may increase in
accordance with the increased area to the substrate 600.

[0053] In addition, since the syringes 601A~601C may be
simultaneously, individually, group driven to form the seal
patterns 616A~616MxN, an overall time taken for forming
the seal patterns 616A~616E may be reduced. Moreover,
although the area of the image display parts 613A~613E
may change according to a change of the liquid crystal
display panel or according to an increase in the area of the
substrate 600, the dispenser system and method of using the
dispenser system may effectively compensate for the
changes and increases.

[0054] In FIG. 7, the syringes 601A~601C are positioned
along a horizontal direction at a right angle below a surface
of the vertically-aligned substrate 600 so that the nozzles
602A~602C provided at the end portions of the syringes
601A~601C may be positioned along an outer edge of the
image display parts 613A~613F of the substrate 600.
Accordingly, since a relatively low amount of pressure may
be required for supplying the sealant filled in the syringes
601A~601C to the outer edges of the image display parts
613A~613F of the substrate 600, the sealant supplying
pressure may be easily controlled.

[0055] 1In addition, the seal patterns 616A~616F may be
formed in accordance with a desired method of providing
liquid crystal material, i.e., liquid crystal injection or drop-
ping methods. Accordingly, the seal patterns 616A~616F
may have different configurations. For example, using the
vacuum injection method may result in forming the seal
patterns 616 A~616F to have partial openings, similar to the
seal patterns 316A~316F in FIG. 3. Conversely, using the
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dropping method may result in forming the seal patterns
616A~616F having closed patterns encompassing each
outer edge of the image display parts 613A~613F, as shown
in FIG. 7.

[0056] When using the dropping method, if the seal pat-
terns 616A~616F are formed with a thermosetting sealant,
the sealant may flow out to contaminate the dropped liquid
crystal material while being heated during subsequent pro-
cessing of the glass substrates. Thus, the seal patterns
616 A~616F may be formed having an ultraviolet hardening
sealant or a mixture of the ultraviolet hardening sealant and
a thermosetting sealant.

[0057] 1In FIG. 7, when the substrate 600 is aligned along
the vertical direction, the liquid crystal material dropped
onto the substrate 600 using the dropping method may flow.
Accordingly, the seal patterns 616A~616F may be formed
on the substrate 600 where liquid crystal material may not be
dropped.

[0058] FIG. 8 is a schematic plan view of another exem-
plary dispenser system for a liquid crystal display panel
according to the present invention. In FIG. 8, a dispenser
system for a liquid crystal display panel may include a table
710, which may vertically stand a substrate 700 having
image display parts 713A~713F formed thereon that have
been loaded and fixed thereon. The system may also include
a plurality of syringes 701 A~701C to supply a sealant along
outer edges of the image display parts 713A~713F of the
substrate 700 through nozzles 702A~702C, which may be
provided at end portions of the plurality of syringes
701A~701C, to form seal patterns 716 A~716F. In addition,
the plurality of syringes 701A~701C may be moved along
vertical directions in relation to the vertically-aligned sub-
strate 700.

[0059] During a method of using the dispenser system, the
substrate 700 may be loaded and fixed onto the table 710,
and the table 710 may be aligned along the vertical direction
and fixed. Then, the syringes 701A~701C may supply the
sealant while being moved along the vertical forward/
backward and left/right directions, thereby forming the seal
patterns 716 A~716F along the outer edges of the image
display parts 713A~713F of the substrate 700. Accordingly,
since a driving of the syringes 701A~701C may be per-
formed within an area of the vertically-aligned substrate
700, although the area of the substrate 700 may increase, a
size of the dispenser system equipment for forming the seal
patterns 716 A~716F on the substrate 700 may change (i.c.,
increase or decrease) to correspond to the increased area to
the substrate 700.

[0060] In FIG. 8, bodies of the syringes 701A~701C may
be positioned below the substrate 700 along the vertical
direction in parallel to the vertically-aligned substrate 700.
In addition, the syringes 701A~701C may be partially bent
toward the substrate 700 so that the nozzles 702A~702C
may be positioned at the outer edges of the image display
parts 713A~713F of the substrate 700. Accordingly, a pres-
sure supplying the sealant filled in the syringes 701A~701C
on the substrate 700 through the nozzles 702A~702C may
be reduced, thereby providing improved control of the
supplied sealant pressure.

[0061] FIGS. 9A to 9D are perspective schematic views
of an exemplary method of using a dispensing system
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according to the present invention. In FIG. 9A, a first
plurality of image display parts 813A~813C having a first
size and a second plurality of image display parts
813D~813G having a second size may be formed on a
substrate 800.

[0062] In FIG. 9B, the substrate $00, upon which the first
image display parts 813A~813C having the first size and the
second image display parts 813D~813G having the second
size have been formed, may be loaded and fixed on a table
810, which may then be overturned.

[0063] In FIG. 9C, a first plurality of syringes
801A~801C may supply sealant along outer edges of the
first image display parts 813A~813C having the first size of
the overturned substrate 800 to form a plurality of first seal
patterns 816A~816C. In addition, the first plurality of
syringes 801A~801C may be moved along horizontal for-
ward/backward and left/right directions.

[0064] In FIG. 9D, a second plurality of syringes
801D~801G may supply sealant along outer edges of the
second image display parts 813D~813G to form a plurality
of second seal patterns 816D~816G. In addition, the second
plurality of syringes 801D~801G may be moved along the
horizontal forward/backward and left/right directions.

[0065] In FIGS. 9A-9D, the substrate may be loaded and
fixed onto a single table, which may then be overturned, and
the first seal patterns may be formed along outer edges of the
first image display parts having the first size. Then, the
second seal patterns may be formed along outer edges of the
second image display parts having the second size. How-
ever, two independently driven tables may be used. For
example, the substrate may be first loaded and fixed onto a
first table, which is then overturned, and first seal patterns
may formed along the outer edges of first image display
parts having a first size. Then, the substrate may be loaded
and fixed onto a second table, which is then overturned, and
second seal patterns may be formed along outer edges of
second image display parts having a second size.

[0066] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
dispenser system for a liquid crystal display panel and
method of using a dispenser system of the present invention
without departing from the spirit or scope of the inventions.
Thus, it is intended that the present invention covers the
modifications and variations of this invention provided they
come within the scope of the appended claims and their
equivalents.

What is claimed is:

1. A dispenser system for a liquid crystal display panel,
comprising:

a table to overturn a substrate having at least one image
display part on a first surface of the overturned sub-
strate; and

at least one syringe system to supply sealant onto a first
surface of the overturned substrate to form a seal
pattern along outer edges of the image display part on
the first surface of the overturned substrate, wherein the
at least one syringe system moves along horizontal
directions.
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2. The system according to claim 1, wherein at least one
thin film transistor array substrate is formed on the first
surface of the substrate.

3. The system according to claim 1, wherein at least one
color filter substrate is formed on the first surface of the
substrate.

4. The system according to claim 1, wherein a matrix
array of image display parts are formed on the first surface
of the substrate and a matrix array of syringe systems are
provided to correspond to the matrix array of image display
parts.

5. The system according to claim 4, wherein the matrix
array of syringe systems are provided to correspond to at
least one line or one column of the matrix array of image
display parts.

6. The system according to claim 4, wherein driving of the
matrix array of syringe systems corresponding to the matrix
array of image display parts includes one of simultaneous
driving, individually driving, and grouped driving.

7. The system according to claim 4, wherein the matrix
array of image display parts includes at least two different
sizes.

8. The system according to claim 1, wherein the seal
pattern includes a partial opening.

9. The system according to claim 1, wherein the seal
pattern includes a closed pattern encompassing the outer
edges of the at least one image display part.

10. The system according to claim 1, wherein the seal
pattern includes an ultraviolet hardening sealant.

11. The system according to claim 1, wherein the seal
pattern includes a mixture of an ultraviolet hardening sealant
and a thermosetting sealant.

12. The system according to claim 1, wherein a body
portion of the at least one syringe is positioned below the
first surface of the substrate along a horizontal direction
parallel to the table and includes a partially bent portion bent
toward the first surface of the substrate.

13. A dispenser system for a liquid crystal display panel,
comprising:

a table to load, fix, and vertically align a substrate having
at least one image display part formed on a first surface
of the substrate; and

at least one syringe system to supply sealant onto the first
surface of the vertically-aligned substrate to form a seal
pattern along outer edges of the at least one image
display part,

wherein the at least one syringe system moves along a
vertical direction relative to a position of the substrate.
14. The system according to claim 13, wherein a body
portion of the at least one syringe system is positioned below
the first surface of the substrate along a vertical direction in
parallel to the first surface of the substrate and includes a
partially bent portion bent toward the first surface of the
substrate.
15. A method of using a dispenser system for a liquid
crystal display panel, comprising:

loading and fixing a substrate on a table;
overturning the table and the substrate; and

supplying sealant from the dispenser system onto a first
surface of the overturned substrate to form at least one
seal pattern.
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16. The method according to claim 15, wherein the
dispenser system includes a syringe system for supplying the
sealant.

17. The method according to claim 16, further comprising
moving the syringe system along horizontal directions par-
allel to the first surface of the overturned substrate during the
supplying.

18. A method of using a dispenser system for a liquid
crystal display panel, comprising:

loading and fixing a substrate on a table;
rotating the table to vertically align the substrate; and

supplying sealant from the dispenser system onto a first
surface of the vertically-aligned substrate to form at
least one seal pattern.

19. The method according to claim 18, wherein the
dispenser system includes a syringe system for supplying the
sealant.

20. The method according to claim 19, further comprising
moving the syringe system along vertical directions parallel
to the first surface of the substrate during the supplying.

21. A method of dispensing sealant for a liquid crystal
display panel, comprising:

loading and fixing a substrate on a table;

overturning the table and the substrate; and
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supplying scalant from a dispenser system onto a first
surface of the overturned substrate to form at least one
seal pattern.

22. The method according to claim 21, wherein the
dispenser system includes a syringe system for supplying the
sealant.

23. The method according to claim 22, further comprising
moving the syringe system along horizontal directions par-
allel to the first surface of the overturned substrate during the
supplying.

24. A method of dispensing sealant for a liquid crystal
display panel, comprising:

loading and fixing a substrate on a table;
vertically aligning the substrate; and

supplying scalant from a dispenser system onto a first
surface of the vertically-aligned substrate to form at
least one seal pattern.

25. The method according to claim 24, wherein the
dispenser system includes a syringe system for supplying the
sealant.

26. The method according to claim 25, further comprising
moving the syringe system along vertical directions parallel
to the first surface of the substrate during the supplying.
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