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(57) ABSTRACT

A dispenser for a liquid crystal display panel includes a
syringe for applying a dispensing material to a substrate
through a nozzle provided at one end portion thereof, a cap
unit provided at the other end portion of the syringe, a gas
supply unit for supplying a gas to the syringe through a gas
pipe penetrating the cap unit, a valve provided in the gas
pipe, a detecting unit for detecting a residual quantity of the
dispensing material remaining in the syringe through a flow
amount of gas supplied from the gas supply unit to the
syringe and a controller for controlling the gas supply unit,
the valve and the detecting unit.
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DISPENSER FOR LIQUID CRYSTAL DISPLAY
PANEL AND METHOD FOR DETECTING
RESIDUAL QUANTITY OF DISPENSING

MATERIAL USING THE SAME

[0001] This application claims the benefit of the Korean
Application No. P2002-070487 filed in Korea on Nov. 13,
2002, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to a dispenser for a
liquid crystal display panel and a method for detecting a
residual quantity of a dispensing material using the dis-
penser, and more particularly, to a dispenser for a liquid
crystal display panel and a method for detecting a residual
quantity of a dispensing material using the dispenser that are
capable of accurately detecting a residual quantity of a
dispensing material and removing a defect occurrence factor
of a liquid crystal display panel.

[0004] 2. Discussion of the Related Art

[0005] In general, a liquid crystal display is a display
device where data signals that correspond to picture infor-
mation are individually supplied to liquid crystal cells
arranged in a matrix form. The light transmittance of each of
the liquid crystal cells is controlled to display a desired
picture. The liquid crystal display device includes a liquid
crystal display panel having liquid crystal cells arranged in
a matrix form and a driver integrated circuit (IC) for driving
the liquid crystal cells. The liquid crystal display panel also
has a color filter substrate and a thin film transistor array
substrate that face each other with a liquid crystal layer
positioned between the color filter substrate and the thin film
transistor array substrate.

[0006] Data lines and gate lines are formed on the thin film
transistor array substrate of the liquid crystal display panel.
These lines cross at right angles to thereby define liquid
crystal cells adjacent to each of the crossings. The data lines
transmit a data signal supplied from the data driver inte-
grated circuit to the liquid crystal cells. The gate lines
transmit a scan signal supplied from the gate driver inte-
grated circuit to the liquid crystal cells. The gate driver
integrated circuit sequentially supplies scan signals to the
gate lines so that the liquid crystal cells arranged in the
matrix form can be sequentially selected line by line. A data
signal is supplied to the selected one line of liquid crystal
cells from the data driver integrated circuit.

[0007] A common electrode and a pixel electrode are
respectively formed on the inner side of the color filter
substrate and the thin film transistor array substrate. An
electric field is applied across the liquid crystal layer via a
common electrode and a pixel electrode. More specifically,
a pixel electrode is formed in each liquid crystal cell on the
thin film transistor array substrate. The common electrode is
integrally formed across the entire surface of the color filter
substrate. Therefore, by controlling a voltage applied to the
pixel electrode when a voltage is applied to the common
electrode, light transmittance of the liquid crystal cells can
be individually controlled. To control the voltage applied to
the pixel electrode by liquid crystal cells, a thin film tran-
sistor used as a switching device is formed in each liquid
crystal cell. Elements of the liquid crystal display device will
now be described.
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[0008] FIG. 1 is a plan view of the unit liquid crystal
display panel formed by a thin film transistor array substrate
and a color filter substrate according to the related art. As
shown in FIG. 1, the liquid crystal display panel 100
includes an image display part 113 where the liquid crystal
cells are arranged in a matrix form, a gate pad part 114
connected to the gate lines of the image display part 113, and
a data pad part 115 connected to the data lines. The gate pad
part 114 and the data pad part 115 are formed along an edge
region of the thin film transistor array substrate 101 that does
not overlap with the color filter substrate 102. The gate pad
part 114 supplies a scan signal from the gate driver inte-
grated circuit 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 to the data lines of the
image display part 113.

[0009] Data lines to which image information is applied
and gate lines to which a scan signal is applied are provided
on the thin film transistor array substrate 101. The data lines
and the gate lines intersect each other. Additionally, a thin
film transistor for switching the liquid crystal cells is pro-
vided at each intersection of the data lines and the gate lines.
A pixel electrode for driving the liquid crystal cells con-
nected to the thin film transistor is provided on the thin film
transistor array substrate 101, and a passivation film pro-
tecting the pixel electrode and the thin film transistor is
formed on the entire surface of the thin film transistor array
substrate 101.

[0010] Color filters in the cell regions are separated by the
black matrix. A common transparent electrode is provided
on the color filter substrate 102. A cell gap is formed by a
spacer between the thin film transistor array substrate 101
and the color filter substrate 102, which are attached to each
other by a seal pattern 116 formed along an outer edge of the
image display part 113.

[0011] In fabricating the liquid crystal display panel, a
method for simultaneously forming a multiple liquid crystal
display panels on a large-scale mother substrate is typically
used. Thus, this method requires a process for separating the
liquid crystal display panels from the large-scale mother
substrate by cutting and processing the mother substrate
having the plurality of liquid crystal display panels formed
thereon. After a liquid crystal display panel is separated from
the large-scale mother substrate, liquid crystal is injected
through a liquid crystal injection opening to form a liquid
crystal layer in the cell-gap which separates the thin film
transistor array substrate 101 and the color filter substrate
102, and then the liquid crystal injection opening is sealed.

[0012] To fabricate a liquid crystal display panel, the
following processes are generally required. First, the thin
film transistor array substrate 101 and the color filter sub-
strate 102 are separately fabricated on first and second
mother substrates. The first and second mother substrates are
attached in such a manner that a uniform cell-gap is main-
tained therebetween. The attached first and second mother
substrates are cut into unit panels. Then, liquid crystal is
injected to the cell-gap between the thin film transistor array
substrate 101 and the color filter substrate 102. A process of
forming the seal pattern 116 along an outer edge of the
image display part 113 is required to attach the thin film
transistor array substrate 101 and the color filter substrate
102. The related art seal pattern forming method will now be
described.
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[0013] FIGS. 2A and 2B illustrate a screen printing
method to form a seal pattern. As shown in FIGS. 2A and
2B, there are provided a screen mask 206 patterned so that
a seal pattern forming region is selectively exposed. Then, a
rubber squeegee 208 for selectively supplying a sealant 203
to the substrate 200 through the screen mask 206 is used to
form the seal pattern 216. Thus, the seal pattern 216 is
formed along an outer edge of the image display part 213 of
the substrate 200 and a liquid crystal injection opening is
formed at one side. The opening is for injecting liquid crystal
into a gap between the thin film transistor array substrate 101
and the color filter substrate 102. The seal pattern 216
prevents the leakage of the liquid crystal. In general, the
screen printing method includes: applying the sealant 203 on
the screen mask 206 having a seal pattern forming region
patterned thereon, and forming the seal pattern 216 on the
substrate 200 through printing with the rubber squeegee 208;
and drying the seal pattern 216 by evaporating a solvent
contained in the seal pattern 216 and leveling it.

[0014] The screen printing method is widely used because
it has the advantage of processing ease. However, it has the
disadvantage of sealant waste. More particularly, sealant is
wasted because sealant is applied to the entire surface of the
screen mask and then the seal pattern is printed with the
rubber squeegee such that the excess sealant material, which
is not printed, is thrown away. In addition, the screen
printing method has another disadvantage in that a rubbed
orientation film (not shown) formed on the substrate 200 is
degraded as a result of the screen mask 206 being brought
into contact with the substrate 200. The degradation of the
rubbed orientation film degrades picture quality of the liquid
crystal display device. Therefore, to overcome the short-
comings of the screen printing method, a seal dispensing
method has been proposed.

[0015] FIG. 3 is an exemplary view of a dispensing
method for forming a seal pattern in accordance with the
related art. As shown in FIG. 3, while a table 310 with the
substrate 300 loaded thereon is being moved in the forward/
backward and left/right directions. A seal pattern 316 is
formed along an outer edge of the image display part 313 of
the substrate 300 by applying a certain pressure to sealant in
the syringe 301. In this seal dispensing method, since the
sealant is selectively supplied to the region where the seal
pattern 316 is to be formed, sealant consumption can be
reduced. In addition, since the syringe is not in contact with
the orientation film (not shown) of the image display part
313 of the substrate 300, the rubbed orientation film can not
be damaged and thus the picture quality of the liquid crystal
display device is not degraded.

[0016] In the case of forming the seal pattern 316 on the
substrate 300 loaded on the table 310 by using the syringe
301, a technique is required to detect precisely the residual
quantity of sealant that remains in the syringe 301. That is,
if the sealant filled in the syringe 301 is used up, the seal
pattern 316 may not be completely formed on the substrate
300, or in a worse case, the seal pattern 316 is not even
formed on the substrate 300, generating a defective liquid
crystal display panel. Therefore, an operator should be
notified when a residual quantity of the sealant remaining in
the syringe 301 is not sufficient such that the syringe 301 can
be replaced with a different syringe 301 filled with sealant
before the residual quantity reaches such a minimum quan-
tity that will not form a proper seal pattern 316.
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[0017] 1In the related art, the operator detects an initial
charge quantity of the sealant filled in the syringe 301 and
calculates a consumed quantity of the sealant by calculating
a length of the seal pattern 316 during its formation to
thereby estimate a residual quantity of the sealant remaining
in the syringe 301. However, the related art of a method for
detecting a residual quantity of sealant based on the arith-
metic distance calculation has a problem in that operators
make errors in detecting or noting the initial charge quantity.
In addition, the residual quantity of sealant estimated by the
arithmetic length calculation may differ from an actual
residual quantity of sealant remaining in the syringe 301.
That is, even through the seal pattern 316 is formed with the
same length on the substrate 300, the consumed quantity of
sealant may differ depending on a width and a height of the
seal pattern 316, resulting in the residual quantity of sealant
determined by the arithmetic length calculation being dif-
ferent from an actual residual quantity of sealant remaining
in the syringe 301. Thus, even if the syringe 301 has enough
sealant, it may be replaced with another syringe 301 filled
with sealant, which wastes sealant and thus increases mate-
rial expense. Conversely, even though the syringe 301 does
not have enough sealant, the syringe 301 may still be used
to form the seal pattern 316. Then, the seal pattern 316 may
be partially formed, or in a worse case, no seal pattern is
formed causing a defective liquid crystal display panel and
degradation of a productivity.

SUMMARY OF THE INVENTION

[0018] Therefore, an object of the present invention is to
provide a dispenser for a liquid crystal display panel and a
method for detecting a residual quantity of a dispensing
material using the dispenser that are capable of accurately
detecting an actual residual quantity of a dispensing material
remaining in a syringe to thereby prevent the occurrence of
defects in the liquid crystal display panel.

[0019] 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
dispenser for a liquid crystal display including a syringe for
applying a dispensing material to a substrate through a
nozzle provided at one end portion thereof, a cap unit
provided at the other end portion of the syringe, a gas supply
unit for supplying a gas to the syringe through a gas pipe
penetrating the cap unit, a valve provided in the gas pipe, a
detecting unit for detecting a residual quantity of the dis-
pensing material remaining in the syringe through a flow
amount of gas supplied from the gas supply unit to the
syringe and a controller for controlling the gas supply unit,
the valve and the detecting unit.

[0020] In another aspect, a method for detecting a residual
quantity of a dispensing material using a dispenser of a
liquid crystal display panel includes supplying a gas to
syringe filled with the dispensing material and detecting a
first flow amount of gas, determining a second flow amount
of gas based upon the first flow amount of gas and the
volume of the syringe, repeatedly performing dispensings
through the syringe filled with the dispensing material by
supplying a intermediate flow amount of gas to the syringe,
and comparing a sum of intermediate flow amounts with the
second flow amount of gas to determine a residual quantity
of the dispensing material remaining in the syringe.

[0021] Tt is to be understood that both the foregoing
general description and the following detailed description
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are exemplary and explanatory, and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] 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.

[0023] FIG. 1 is a plan view of the unit liquid crystal
display panel formed by a thin film transistor array substrate
and a color filter substrate according to the related art.

[0024] FIGS. 2A and 2B illustrate formation of a seal
pattern through a screen printing method in accordance with
the related art.

[0025] FIG. 3 illustrates formation of a seal pattern
through a seal dispensing method in accordance with the
related art.

[0026] FIG. 4 illustrates a dispenser for a liquid crystal
display panel in accordance with a present invention.

[0027] FIG. 5 is a flow chart of a method for detecting a
residual quantity of a dispensing material using the dis-
penser for a liquid crystal display panel of FIG. 4.

[0028] FIG. 6 illustrates a sectional structure of one edge
of the liquid crystal display panel.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0029] 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.

[0030] FIG. 4 illustrates a dispenser for a liquid crystal
display panel in accordance with one embodiment of the
present invention. As shown in FIG. 4, a dispenser for a
liquid crystal display panel includes a syringe 401 for
applying a dispensing material 410 to a substrate 400
through a nozzle 402 provided at one end thereof. A cap unit
403 provided at the other end of the syringe 401. The
dispenser for a liquid crystal display panel also includes a
gas supply unit 405 for supplying a gas to the syringe 401
through a gas pipe 404 penetrating the cap unit 403, a valve
406 provided at the gas pipe 404, a detecting unit 407 for
detecting a residual quantity of the dispensing material 410
remaining in the syringe 401 through a flow amount of gas
supplied from the gas supply unit 405 to the syringe 401, and
a controller 408. The gas supply unit 405, the valve 406 and
the detecting unit 407 are controlled by the controller 408.

[0031] FIG. 5 is a flow chart of a method for detecting a
residual quantity of a dispensing material using the dis-
penser for a liquid crystal display panel of FIG. 4. As shown
in FIG. 5, a method for detecting a residual quantity of a
dispensing material using the dispenser for a liquid crystal
display panel in accordance with one embodiment of the
present invention includes: supplying a gas to the syringe
401 filled with the dispensing material 410 and detecting a
first flow amount of gas; determining a second flow amount
of gas based upon the first low amount of gas and the
volume of the syringe 401; performing a dispensing through
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the syringe 401 filled with the dispensing material 410 by
supplying intermediate flow amounts of gas to the syringe
401; and comparing the sum of intermediate flow amounts
with the second flow amount to determine a residual quan-
tity of the dispensing material 410 remaining in the syringe
401 such that only minimum quantity of dispensing material
410 remains to ensures the previous dispensing but not
enough for a subsequent dispensing. The dispenser and the
method for detecting a residual quantity of a dispensing
material using the dispenser will now be described in detail.

[0032] First, a gas is supplied to the syringe 401 filled with
the dispensing material 410 through the gas supply unit 405
and the detecting unit 407 detects a first flow amount of gas
necessary for the syringe 401 to be capable of dispensing
sealant in response to an additional volume of gas. The first
flow amount of gas prepares the syringe for the first dis-
pensing. A second flow amount of gas can be determined by
subtracting the first flow amount of gas and a minimum
dispensing value from the known volume of the syringe 401.
The minimum dispensing value is a volume of the minimum
quantity of dispensing material that is left when the syringe
is empty. The minimum quantity of dispensing material
should enough dispensing material 410 to ensure that the
previous dispensing was sufficient but not enough for a
subsequent dispensing. The second flow amount of gas is
then supplied to the syringe 401 through the gas supply unit
405 over the course of several dispensing operations using
intermediate flow amounts. The detecting unit 407 detects
the intermediate amounts of gas and determines the sum of
intermediate amounts of gas up to the second flow amount
of gas. The gas supplied to the syringe 401 through the gas
supply unit 405 is a gas having a low reactivity with the
dispensing material 410, for example, nitrogen (N,). The
states of the first and second flow amounts determined using
the detecting unit 407 respectively refer to a state in which
the syringe 401 is full of dispensing material 410 ready for
dispensing and a state in which a minimum quantity of
dispensing material 410 remains in the syringe 401. Accord-
ingly, if a detected flow amount of gas is in the range
between the first flow amount and a sum of the first and
second flow amounts, dispensing can still be performed on
the substrate 400 using the syringe 401.

[0033] Asmentioned above, the dispensing material 410 is
dispensed by supplying a gas to the syringe 401 filled with
the sealant material 410 through the gas supply unit 405 to
thereby perform a dispensing onto the substrate 400. The
volume of gas supplied through the gas supply unit 405 to
the syringe, which is the intermediate flow amount of gas,
corresponds to the volume of dispensing material 410 con-
sumed during the dispensing. The detecting unit 407 detects
the intermediate flow amounts of gas during each of the
dispensings. Inside the syringe 401, the change in the
volume of the space, which is not filled with the dispensing
material 410, corresponds to the volume of sealant material
that has been dispensed from the syringe 401. Thus, the sum
of the intermediate flow amounts through the gas supply unit
405 after the first flow amount is substantially equivalent to
the amount of sealant material that has been dispensed from
the syringe 401. Accordingly, the difference between the
sum of intermediate flow amounts and the second flow
amount corresponds to the amount of remaining dispensing
material 410. In other words, by comparing the sum of
intermediate flow amounts determined by the detecting unit
407 with respect the second flow amount, a residual quantity
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of the dispensing material 410 remaining in the syringe 401
can be determined. The controller 408 controls the gas
supply unit 405, the valve 406 provided at the gas pipe 404
and the detecting unit 407 to supply a gas or cut off
supplying of the gas for a predetermined time to the syringe
401 filled with the dispensing material 410, so that a
dispensing may be performed on the substrate 400 while the
detecting unit 407 may detect the sum of intermediate flow
amounts between the first low amount and the third flow
amount.

[0034] The dispenser for a liquid crystal display panel in
accordance with the embodiment of the present invention
may be adopted to form a seal pattern, a liquid crystal layer
or an Ag (Sliver) dot. First, the case of forming a seal pattern
on the substrate 400 will now be described in detail. The
syringe 401 is filled with a sealant as the dispensing material
410, to which a first flow amount of gas is supplied through
the gas supply unit 405 while the detecting unit 407 detects
a first flow amount of gas. An intermediate flow amount of
gas is then supplied to the syringe 401 through the gas
supply unit 405 such that an appropriate quantity of sealant
is dispensed to form a seal pattern on the substrate 400 and
the detecting unit 407 detects the intermediate flow amount
of gas. The seal pattern may be opened at some portion to
form a pattern having a function as a liquid crystal injection
opening or may be formed in a closed pattern encompassing
an outer edge of the image display region.

[0035] The substrate 400 may be a large-scale mother
substrate formed of glass on which a plurality of thin film
transistor array substrates are formed, or a large-scale
mother substrate on which a plurality of color filter sub-
strates are formed. Either the table with the substrate 400
loaded thereon or the syringe 401 applying the sealant is
horizontally moved to change their relative position to
thereby form a seal pattern at an outer edge of the image
display part of the substrate 400. If the syringe 401 is moved,
a foreign material may be generated due to driving of the
dispenser where the syringe 401 is mounted. Such foreign
material can be adsorbed by the substrate 400. Therefore, it
is preferable that the table with substrate 400 loaded thereon
is horizontally moved in forward/backward and left/right
direction to form the seal pattern.

[0036] Gas is supplied through the gas supply unit 405 to
the syringe 401 so that sealant is consumed to form the seal
pattern, and the detecting unit 407 detects the intermediate
flow amount of gas. Then, the sum of intermediate flow
amounts of gas is checked to see how much residual sealant
remains in the syringe 401. For example, the second flow
amount corresponding to a quantity of sealant dispensings
initially available in the syringe is equally divided into a
plurality of values, such as 100. The sum of intermediate
flow amount of gas is checked to see which level of the range
divided into 100 has been reached to thereby precisely
determine the residual number of sealant dispensings that
can be further performed by the syringe 401.

[0037] The dispenser and the method for determining a
residual quantity of a dispensing material or number of
dispensings remaining by using the dispenser in accordance
with the embodiments of the present invention for dispens-
ing a sealant pattern have the following advantages. The
residual quantity of sealant or number of dispensings
remaining in the syringe 401 may be precisely measured to
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prevent sealant waste and malformation of sealant during a
dispensing. Further, an operator can be kept informed of the
amount of sealant available such that a syringe that just
became insufficient can be replaced with a new syringe fully
filled with sealant when needed. Accordingly, material costs
may be reduced and factors causing a bad seal pattern or no
seal pattern can be prevented. Thus, the defect rate of the
liquid crystal display panel can be reduced to improve
productivity.

[0038] In another embodiment of the present invention, a
liquid crystal layer may be formed on the substrate 400 by
using a dispenser for the liquid crystal display panel. The
method for forming the liquid crystal layer on the liquid
crystal display panel is roughly divided into a vacuum
injection method and a dropping method. First, the vacuum
injection method is done using a liquid crystal injection
opening of a unit liquid crystal display panel, separated from
a large-scale mother substrate, which is put in a container
filled with liquid crystal in a chamber in which a certain
vacuum is set. Then, liquid crystal is injected into the liquid
crystal display panel according to a pressure difference
between an inner side and an outer side of the liquid crystal
display panel by varying a vacuum degree. After the liquid
crystal is filled in the liquid crystal display panel, the liquid
crystal injection opening is sealed to form the liquid crystal
layer of the liquid crystal display panel.

[0039] The vacuum injection method as described above
has the following problems. First, it takes a long time to fill
the liquid crystal into the liquid crystal display panel. In
general, the attached liquid crystal display panel with an area
of several hundreds cm® has a gap of a few ums (microme-
ters). Thus, even with the vacuum injection method, which
uses pressure difference, the injection of liquid crystal takes
a long time. For instance, in the case of fabricating a liquid
crystal display panel of about 15 inches, it takes 8 hours to
fill the liquid crystal display panel with liquid crystal. Thus,
because such a long time is taken during the fabrication of
the liquid crystal display panel, the productivity is degraded.
In addition, as the liquid crystal display panel increases in
size, the time required for filling liquid crystal correspond-
ingly increases and thus filling deficiency of liquid crystal
further occurs. Therefore, the vacuum injection method can
hardly cope with the large-scale liquid crystal display panel.

[0040] Another problem with the vacuum injection
method is that too much liquid crystal is consumed. In
general, the actually injected quantity of liquid crystal in the
vacuum injection method is very small compared to the
quantity of liquid crystal filled in the container. When liquid
crystal is exposed in the air or to a specific gas, it reacts with
the gas and degrades. Thus, even if liquid crystal in a
container is filled into a plurality of liquid crystal display
panels, a large quantity of liquid crystal remaining after the
filling has to be discarded, which increases the overall unit
price of the liquid crystal display and thus decreases price
competitiveness. In order to overcome such problems of the
vacuum injection method, a dropping method is proposed.

[0041] The dropping method is that liquid crystal is
dropped and dispensed on a plurality of thin film transistor
array substrates fabricated on one large-scale mother sub-
strate or on color filter substrates fabricated on another
large-scale mother substrate by using a dispenser in accor-
dance with the present invention. The two mother substrates
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are then attached to each other so that liquid crystal is
uniformly distributed at the entire image display regions by
the attaching pressure, thereby forming a liquid crystal layer.
In the dropping method, liquid crystal may be dropped
within a short time compared to the vacuum injection
method, and even though the liquid crystal display panel is
large in size, the liquid crystal layer may be quickly formed.
In addition, since only enough liquid crystal is dropped as
required, the increase in the unit price of the liquid crystal
display panel as in the vacuum injection method due to the
expensive liquid crystal being discarded is prevented such
that price competitiveness is increased. Unlike the vacuum
injection method, the dropping method using the dispenser
according to embodiments of the present invention can be
performed prior to separating unit liquid crystal display
panels from the large-scale mother substrate.

[0042] In the case of dropping liquid crystal on the sub-
strate through the dropping method, a dispenser in accor-
dance with the embodiment of the present invention for
dropping the liquid crystal can be used. That is, the syringe
401 is filled with liquid crystal as the dispensing material
410, to which a gas is supplied through the gas supply unit
405, and the detecting unit 407 detects a first flow amount
of gas. An intermediate amount of gas is supplied to the
syringe 401 such that an appropriate quantity of liquid
crystal is dispensed. The detecting unit 407 detects the
intermediate amounts of gas and determines the sum of
intermediate amounts of gas up to a second flow amount of
gas. By supplying the gas through the gas supply unit 405 to
the syringe 401 at the intermediate flow amount, an appro-
priate amount of the liquid crystal filled in the syringe 401
is dropped on the substrate 400.

[0043] The substrate 400 may be a large-scale mother
substrate formed of glass on which a plurality of thin film
transistor array substrates are formed, or a large-scale
mother substrate on which a plurality of color filter sub-
strates are formed. Either the table with the substrate 400
loaded thereon or the syringe 401 applying liquid crystal is
horizontally moved to change relative position relation, and
liquid crystal is dropped on the image display part of the
substrate 400. At this time, if the syringe 401 is moved, a
foreign material may be generated due to driving of the
dispenser where the syringe 401 is mounted and adsorbed on
the substrate 400. Therefore, preferably, the table with
substrate 400 loaded thereon is horizontally moved in for-
ward/backward and left/right direction to drop the liquid
crystal.

[0044] Gas is supplied through the gas supply unit 405 to
the syringe 401 so that liquid crystal is consumed in dis-
pensing the liquid crystal, and the detecting unit 407 detects
the intermediate flow amounts of gas. Then, the sum of
intermediate flow amounts of gas is checked to see how
much residual liquid crystal. For example, the second flow
amount corresponding to a quantity of liquid crystal dis-
pensing initially available in the syringe is equally divided
into a plurality of values, such as 100. The sum of interme-
diate flow amount of gas is checked to see which level of the
range divided into 100 has been reached to thereby precisely
determine the residual number of liquid crystal dispensings
that can be further performed by the syringe 401.

[0045] The dispenser and the method for detecting a
residual quantity of a dispensing material using the dis-
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penser in accordance with the embodiment of the present
invention for dispensing liquid crystal has the following
advantages. The residual quantity of liquid crystal remaining
in the syringe 401 can be precisely measured and/or deter-
mined. A case where the syringe is replaced with a new one
even though sufficient liquid crystal remains in the syringe
may be prevented so that expensive liquid crystal is not
wasted. Further, the case where a liquid crystal layer is not
completely formed because an insufficient amount of liquid
crystal remains in the syringe 401 may be also prevented.
Thus, the defect rate of the liquid crystal display panel is
reduced, which improves productivity.

[0046] In another embodiment, an Ag (Silver) dot may be
formed on the substrate 400 by using the dispenser for a
liquid crystal display panel in accordance with the embodi-
ment of the present invention. FIG. 6 illustrates a sectional
structure of one edge of the liquid crystal display panel. With
reference to FIG. 6, a liquid crystal display panel is formed
such that a thin film transistor array substrate 501 and a color
filer substrate 502 are attached in a facing manner with a
certain gap by a spacer 503 and a seal pattern 504. A liquid
crystal layer 505 is formed in the gap between the thin film
transistor array substrate 501 and the color filter substrate
502. The thin film transistor array substrate 501 is formed
having a protruded portion as compared to the color filter
substrate 502, and at the protruded portion, a gate pad part
connected to gate lines of the thin film transistor array
substrate S01 and a data pad part connected to data lines are
formed.

[0047] In the image display part of the thin film transistor
array substrate 501, gate lines to which a scan signal is
applied from outside through the gate pad part and data lines
to which image information is applied through the data pad
part are arranged to cross each other, and a plurality of thin
film transistors for switching the liquid crystal cells is
formed at each of the crossings of the gate lines and the data
lines. In addition, a plurality of the pixel electrodes con-
nected to the thin film transistors are separately formed at
cell regions.

[0048] Inthe image display part of the color filter substrate
502, color filters are formed in each of the cell regions that
are separated by a black matrix. A common transparent
electrode for driving the liquid crystal layer together with
the pixel electrodes formed on the thin film transistor array
substrate 501 is also formed on the color filter substrate S02.
A common voltage line 507 for applying a common voltage
to the common electrode 506 formed on the color filter
substrate 502 is formed on the thin film transistor array
substrate 501. An Ag dot 508 is formed either on the thin
film transistor array substrate 501 or the color filter substrate
502 to electrically connect the common voltage line 507 and
the common electrode 506, so that the common voltage
applied to the common voltage line 507 can be applied to the
common electrode 506 by way of the Ag dot 508.

[0049] At least one or more Ag dots 508 are formed at
each of the plurality of unit liquid crystal display panels
fabricated on the large-scale mother substrate, which can be
formed by using the dispenser in accordance with embodi-
ments of the present invention. The syringe 401 is filled with
Ag as the dispensing material 410, to which a gas is supplied
through the gas supply unit 405, and the detecting unit 407
detects a first flow amount of gas. An intermediate amount
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of gas is supplied to the syringe 401 such that a minimum
quantity of Ag is dispensed to form an Ag dot 508 on the
substrate 400. The detecting unit 407 detects the interme-
diate amounts of gas and determines the sum of intermediate
amounts of gas up to a second flow amount of gas. The
substrate 400 may be a large-scale mother substrate made of
glass on which a plurality of thin film transistor array
substrates are formed, or a large-scale mother substrate on
which a plurality of color filter substrates are formed.

[0050] Either the table with the substrate 400 loaded
thereon or the syringe 401 applying Ag is horizontally
moved to change the relative position between the substrate
400 and the syringe 401. The Ag dot 508 is formed at an
outer edge of the image display part of the substrate 400. At
this time, if the syringe 401 is moved, a foreign material may
be generated due to driving of the dispenser where the
syringe 401 is mounted and adsorbed on the substrate 400.
Therefore, preferably, the table with substrate 400 loaded
thereon is horizontally moved in forward/backward and
left/right direction to form the Ag dot 508.

[0051] An intermediate flow amount of gas is supplied
through the gas supply unit 405 to the syringe 401 so that Ag
material is consumed in dispensing the Ag dot 508, and the
detecting unit 407 detects the intermediate flow amounts of
gas. Then, the sum of intermediate flow amounts of gas is
checked to see how much Ag remains. For example, the
second flow amount corresponding to a quantity of Ag dot
dispensing initially available in the syringe is equally
divided into a plurality of values, such as 100. The sum of
intermediate flow amounts of gas is checked to see which
level of the range divided into 100 has been reached to
thereby precisely determine the residual number of Ag dot
dispensings that can be performed by the syringe 401.

[0052] The dispenser and the method for detecting a
residual quantity of a dispensing material using the dis-
penser in accordance with the embodiment of the present
invention for Ag dots has the following advantages. The
residual quantity of Ag remaining in the syringe 401 may be
precisely determined and/or measured. Thus, a case where
the syringe is replaced with a new one even though sufficient
Ag remains can be prevented such that a waste of material
is prevented. Further, a case in which an Ag dot 508 is not
formed on the substrate 400 because insufficient Ag remains
in the syringe 401 can also be prevented. Thus, the defect
rate of the liquid crystal display panel can reduced, such that
productivity is improved.

[0053] As so far described, the dispenser for a liquid
crystal display panel and a method for detecting a residual
quantity of a dispensing material using the dispenser in
accordance with the embodiment of the present invention
have the following advantages. On the basis of the volume
change of the space in the syringe which is not filled with
any dispensing material, the first gas flow amount when a
dispensing material is filled in the syringe is detected and the
second gas flow amount when such a minimum quantity of
dispensing material as to be dispensable remains in the
syringe is detected, which are compared with the sum of
intermediate gas flow amounts when the dispensing material
is consumed according to dispensing, thereby precisely
measuring a residual quantity of the dispensing material
remaining in the syringe. Therefore, the case where a
syringe, which has sufficient dispensing material is replaced
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with a new syringe filled with the dispensing material may
be prevented. Thus, a material cost may be minimized and
a production unit cost of a product is reduced so that price
competitiveness may be improved. In addition, the case
where a defective dispensing possibly occurs due to an
insufficient dispensing material remaining in the syringe can
be prevented. Thus, a defect rate of the liquid crystal display
panel can be reduced such that the productivity can be
improved.

[0054] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
dispenser for liquid crystal display panel and method for
detecting residual quantity of dispensing material using the
same of the present invention without departing from the
spirit or scope of the inventions. Thus, it is intended that the
present invention covers the modifications and variations of
this invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A dispenser for a liquid crystal display panel, compris-
ing:

a syringe for applying a dispensing material to a substrate
through a nozzle provided at one end portion thereof;

a cap unit provided at the other end portion of the syringe;

a gas supply unit for supplying a gas to the syringe
through a gas pipe penetrating the cap unit;

a valve provided in the gas pipe;

a detecting unit for detecting a residual quantity of the
dispensing material remaining in the syringe through a
flow amount of gas supplied from the gas supply unit
to the syringe; and

a controller for controlling the gas supply unit, the valve

and the detecting unit.

2. The dispenser of claim 1, wherein the substrate is a thin
film transistor array substrate for the liquid crystal display
panel.

3. The dispenser of claim 1, wherein the substrate is a
color filter substrate of the liquid crystal display panel.

4. The dispenser of claim 1, wherein the gas supply unit
supplies a nitrogen gas (N,).

5. The dispenser of claim 1, wherein the dispensing
material is a sealant.

6. The dispenser of claim 1, wherein the dispensing
material is liquid crystal.

7. The dispenser of claim 1, wherein the dispensing
material is Ag.

8. A method for detecting a residual quantity of a dis-
pensing material using a dispenser of a liquid crystal display
panel, comprising:

supplying a gas to syringe filled with the dispensing
material and detecting a first flow amount of gas;

determining a second flow amount of gas based upon the
first flow amount of gas and the volume of the syringe;

repeatedly performing dispensings through the syringe
filled with the dispensing material by supplying inter-
mediate flow amounts of gas to the syringe; and
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comparing a sum of intermediate flow amounts with the
second flow amount of gas to determine a residual
quantity of the dispensing material remaining in the
syringe.

9. The method of claim 8, wherein comparing a sum of a
intermediate flow amounts with the second flow amount of
gas to determine a residual quantity of the dispensing
material remaining in the syringe includes dividing the
second flow amount of gas equally into N parts correspond-
ing to the number of dispensings in the syringe.

10. The method of claim 9, wherein comparing a sum of
the intermediate flow amounts with the second flow amount
of gas to determine a residual quantity of the dispensing
material remaining in the syringe determining how many of
N dispensings remain in the syringe.
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11. The method of claim 8, wherein the dispensing
material is a sealant.

12. The method of claim 8, wherein the dispensing
material is liquid crystal.

13. The method of claim 8, wherein the dispensing
material is Silver (Ag).

14. The method of claim 8, wherein determining a second
flow amount of gas based upon the first flow amount of gas
and the volume of the syringe is also based upon maintaining
a minimum quantity of residual dispensing material that is
enough to ensure a previous dispensing but not enough for
a subsequent dispensing.
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