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(57) ABSTRACT 

A heat curing device includes Supports positioned in a cham 
ber to Support a Substrate, the Supports having sections, and 
protrusion structures formed on the sections of the Supports to 
contact a dummy area of the Substrate, wherein the Supports 
may be rotated with respect to a horizontal axis. The sections 
of the Supports may have a polygonal structure with the 
protrusion structures are formed on the polygonal sections of 
the Supports, so that a plurality of protrusion structure pat 
terns can be formed on one Support. Since the Supports are 
rotatable, the protrusion structure patterns Supporting a Sub 
strate may be readily changed. 

28 Claims, 10 Drawing Sheets 
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1. 

HEAT CURING DEVICE AND METHOD OF 
FABRICATING LIQUID CRYSTAL DISPLAY 

DEVICE USING THE SAME 

This application claims the benefit of Korean Patent Appli 
cation No. P2005-0058274, filed on Jun. 30, 2005, which is 
hereby incorporated by reference for all purposes as if fully 
set forth herein. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a liquid crystal display 

(LCD) device, and more particularly, to a heat curing device 
for curing a sealant. 

2. Discussion of the Related Art 
Among ultra-slim flat panel displays having a display 

screen whose thickness is merely several centimeters, a liquid 
crystal display device (LCD) has the advantage of a low 
operation Voltage, resulting in low power consumption, and 
portability. Accordingly, the LCD can be widely used in a 
variety of applications, such as notebook computers, moni 
tors, spacecraft and aircraft instrumentation. 

Hereinafter, a related art LCD device will be described. 
As shown in FIG. 1, the related art LCD device includes a 

lower Substrate 1 and an upper Substrate 3 opposing each 
other. Although not shown, the lower substrate 1 includes a 
thin film transistor and a pixel electrode, and the upper Sub 
strate 3 includes a light-shielding layer, a color filter layer, 
and a common electrode. 
A liquid crystal layer 5 is formed between the substrates 1 

and 3. The liquid crystal layer 5 is sealed between the sub 
strates 1 and 3 by a sealant 7 formed between the substrates 1 
and 3. 

The aforementioned related art LCD device may be fabri 
cated using a liquid crystal injection methodora liquid crystal 
dropping method. 
When the liquid crystal injection method is used, after a 

lower Substrate and an upper Substrate have been prepared, a 
sealant having an injection hole is formed on one of the 
substrates. After the upper and lower substrates are bonded to 
each other using the sealant, liquid crystal is injected through 
the injection hole to form a liquid crystal layer, completing 
the LCD device. 
When the liquid crystal dropping method is used, after a 

lower Substrate and an upper Substrate are prepared, a sealant 
having no injection hole is formed on one of the Substrates. A 
liquid crystallayer is formed by dropping a liquid crystal onto 
one of the substrates, after which the substrates are bonded to 
each other, to complete the LCD device. 

In the liquid crystal injection method, a relatively longtime 
is required for injecting liquid crystal, particularly when 
forming large sized LCD cells. Using the liquid crystal drop 
ping method may increase productivity when producing large 
sized LCD devices. 

In both the liquid crystal dropping method and the liquid 
crystal injection method, Substrates are bonded to each other 
after forming a sealant. A process for curing the sealant may 
be used with either method for forming the liquid crystal 
layer. 

In the liquid crystal injection method of the related art, a 
thermosetting sealant is used as the sealant, and a heating 
process for curing the sealant is used. With the liquid crystal 
dropping method of the related art, ultraviolet (UV) radiation 
is used as the primary agent for curing the sealant. However, 
because of difficulties in achieving a complete cure of the 
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2 
sealant using UV rays, a heat curing process may be carried 
out along with the UV curing process. 

Accordingly, a heating process for curing the sealant may 
be required with either the liquid crystal injection method or 
the liquid crystal dropping method. A heat curing device is 
used to carry out the heat curing process. 

FIG. 2 is a sectional view illustrating a related art heat 
curing device for curing a sealant. 
As shown in FIG. 2, a heat curing device of the related art 

includes a chamber 10 and a Support 12 for Supporting a 
substrate 14 in the chamber 10. A plurality of liquid crystal 
cells are formed at the center of the substrate 14. Active 
regions of the liquid crystal cells may be damaged if the 
support 12 is in contact with the center of the substrate 14. In 
order to prevent the active regions from being damaged, the 
support 12 is formed to contact the substrate 14 only at the 
Substrate ends. 

Large sized substrates are increasingly used in the manu 
facture of liquid crystal display devices. However, as shown 
in FIG. 2, when Supporting large Substrates in the related art 
curing device, the Substrate 14 may sag in the center under its 
own weight if the support 12 contacts only the ends of the 
substrate 14. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a heat 
curing device and a method of fabricating an LCD device 
using the same that Substantially obviates one or more of the 
problems due to limitations and disadvantages of the related 
art. 

An advantage of the present invention is to provide a heat 
curing device for curing a sealant, in which sagging of a 
Substrate is avoided without causing damage to an active 
region of a liquid crystal cell. 

Another advantage of the present invention is to provide a 
heat curing device for curing a sealant that uses reduced 
process time when changing the size of a liquid crystal cell. 

Another advantage of the present invention is to provide a 
method of fabricating an LCD device using the heat curing 
device for curing a sealant. 

Additional features and advantages of the invention 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 par 
ticularly pointed out in the written description and claims 
hereofas well as the appended drawings. 
To achieve these and other advantages and in accordance 

with the purpose of the invention, as embodied and broadly 
described herein, a heat curing device includes: a plurality of 
Supports positioned to Support a substrate, each of the Sup 
ports rotatable about a horizontal axis; and one or more pro 
trusion structures formed on respective sections on the Sur 
face of each Support arranged to contact a dummy area of a 
substrate. 

In another aspect of the present invention, a method of 
fabricating an LCD device, includes: preparing bonding Sub 
strates having a plurality of liquid crystal cells and provided 
with a liquid crystal layer and a sealant; preparing a heat 
curing device; and curing the sealant after loading the bond 
ing Substrates in the heat curing device, wherein the heat 
curing device includes at least one Support positioned to 
Support a Substrate, the Supports having polygonal sections, 
and protrusion structures formed on polygonal sections of the 
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Supports to contact a dummy area of the Substrate, wherein 
the at least one Support is rotatable with respect to a horizontal 
plane. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the descrip 
tion serve to explain the principles of the invention. 

In the drawings: 
FIG. 1 is a sectional view illustrating a related art LCD 

device; 
FIG. 2 is a sectional view illustrating a related art heat 

curing device for curing a sealant; 
FIG. 3 is a sectional view illustrating a heat curing device 

for curing a sealant; 
FIG. 4 is a perspective view illustrating aheat curing device 

according to the first embodiment of the present invention; 
FIG.5 is a perspective view illustrating aheat curing device 

according to the second embodiment of the present invention; 
FIG. 6 is a perspective view illustrating aheat curing device 

according to the third embodiment of the present invention; 
FIG. 7 is a perspective view illustrating aheat curing device 

according to the fourth embodiment of the present invention; 
FIG. 8 is a perspective view illustrating aheat curing device 

according to the fifth embodiment of the present invention; 
and 

FIGS. 9A, 9B, and 9C are views illustrating a method of 
fabricating an LCD device according to the embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

Reference will now be made in detail to the illustrated 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. Wherever pos 
sible, the same reference numbers will be used throughout the 
drawings to refer to the same or like parts. 
As shown in FIG. 3, a heat curing device according to an 

embodiment of the present invention includes a chamber 10, 
a support 12 connected to both ends of the chamber 10, and a 
protrusion 16 formed on the support 12. 

Referring to FIG. 3, the protrusion 16 of the heat curing 
device may be positioned in a dummy area between liquid 
crystal cells on a substrate 14 by forming the protrusion 16 on 
the support 12. Supporting the substrate by contact with 
dummy areas allows preventing the Substrate 14 from sagging 
without causing damage to active regions of liquid crystal 
cells. 

However, the heat curing device shown in FIG.3 has limi 
tations that adversely affect productivity during the mass 
production of liquid crystal display devices. When fabricat 
ing an LCD device, a plurality of liquid crystal cells is formed 
on one substrate 14. The liquid crystal cells are formed in 
various sizes in accordance with a consumers request. When 
the size of a liquid crystal cell being manufactured is changed, 
the location of the dummy area of the liquid crystal cell may 
also change, requiring a change to the position of the protru 
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4 
Sion. Further, the size of the liquid crystal cell may undergo 
frequent changes, with the position of the Support 12 chang 
ing accordingly. 

Because the heat curing device may be at a high tempera 
ture such as 120° C., a standby time may be employed to 
lower the temperature in the heat curing device to allow the 
position of the Support 12 or a protrusion 16 to be changed. 
Standby time increases the process time for forming a LCD 
device. 

Hereinafter, additional embodiments of the present inven 
tion will be described with reference to the accompanying 
drawings. 

1. Heat Curing Device According to Embodiments of the 
Invention 

FIG. 4 is a perspective view illustrating aheat curing device 
according to a first embodiment of the present invention, FIG. 
5 is a perspective view illustrating a heat curing device 
according to a second embodiment of the present invention, 
and FIG. 6 is a perspective view illustrating a heat curing 
device according to a third embodiment of the present inven 
tion. 
The heat curing devices according to the embodiments of 

the present invention shown in FIGS. 4 to 6 simultaneously 
rotate multi-staged supports using a gear or toothed wheel 
and a belt. 
As shown in FIG.4, the heat curing device according to the 

first embodiment of the present invention includes a set of 
multi-staged supports 100, protrusion structures 150 formed 
on each support 100, a plurality of toothed wheels or gears 
200 respectively connected with the multi-staged supports 
100, a belt 300 connected with the gears 200, and a grip 400 
connected with at least one of the gears 200. 
The supports 100 are positioned in a chamber to support the 

Substrate. The Supports 100 are arranged in multiple stages 
with Supports of each multi-stage arranged between the lower 
portion and the upper portion of the chamber. The ends of 
each support 100 are respectively supported by a first mecha 
nism 170a and a second mechanism 170b. Although the Sup 
ports 100 are illustrated as having rectangular shaped sections 
in the drawings, the sections may have other shapes such as a 
polygonal shape. 
At least two sets of supports 100 may be arranged horizon 

tally in a row to support a substrate. In other words, three or 
more multi-stages of Supports 100 may be arranged in a row 
depending on the size of the Substrate being Supported. 
The protrusion structures 150 may beformed on polygonal 

sides of the Supports 100, and are arranged in a pattern to 
contact the dummy areas of the Substrate. In other words, 
when the substrate is positioned on the supports 100, the 
protrusion structures 150 on a particular section of a support 
are positioned to contact the dummy areas of liquid crystal 
cells formed on the Substrate to avoid causing damage to the 
active regions of the liquid crystal cells. 

If a Support contacts an active area, pressure applied 
against column spacers formed in the liquid crystal cell to 
maintain a cell gap by the weight of the Substrate may cause 
a defector black spot in the cell. By positioning the protrusion 
structures 150 to contact dummy areas having no column 
spacers, it is possible to reduce or eliminate creation of Such 
defects. 
When the protrusion structures 150 are formed on each of 

polygonal sections of a support 100, the number of patterns of 
the protrusion structures 150 is determined in accordance 
with the number of the polygonal sections of the support 100. 
The protrusion structures 150 may be formed on fewer than 
all the polygonal sections of the support 100. However, form 
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ing the patterns of protrusion structures 150 on each of the 
polygonal section of the supports 100 increases the number of 
patterns of the protrusion structures 150 that can be selected. 
The gears 200 are each connected to a respective one of the 

supports 100. The gears 200 are driven by the belt 300, which 
engages each of the gears 200. At least one of the gears 200 is 
connected to the grip 400, which serves as a manual rotating 
means for rotating the gears 200. 
When any one of the gears 200 is rotated by rotation of the 

grip 400, all of the gears 200 engaged by the belt 300 are 
rotated. When agear 200 is rotated, the respective support 100 
connected with the gear 200 is rotated. Thus the belt transmits 
the rotation of a gear 200 rotated by the grip 400, and syn 
chronizes the rotation of the gears and the supports 100. As a 
result, all of the supports 100 are rotated by rotation of the grip 
400, and the pattern of the protrusion structures 150 formed 
on a polygonal section of the Supports 100, and positioned to 
Support a Substrate can readily be changed. 
The heat curing device may include a chamber receiving 

the supports 100 provided with the protrusion structures 150, 
and a heating device for increasing a temperature in the cham 
ber. 

The heat curing device according to the second embodi 
ment of the present invention shown in FIG. 5 is the similar to 
the heat curing device according to the first embodiment of 
the present invention shown in FIG.4 but further includes first 
auxiliary gears 250 engaging the belt 300. 
The first auxiliary gears 250 are spaced apart from the gears 

200 connected with the supports 100 at a predetermined dis 
tance. The distance between the first auxiliary gears 250 and 
the gears 200 and the number of the first auxiliary gears 250 
can be adjusted appropriately to control the rotation of the 
respective gears 200 in response to rotation of the grip 400. 
The heat curing device according to the third embodiment 

of the present invention shown in FIG. 6 is the similar to the 
heat curing device according to the first embodiment of the 
present invention shown in FIG. 4 differing by further includ 
ing second auxiliary gears 270 connected with the belt 300 on 
an outside surface of the belt 300. 
The second auxiliary gears 270 are positioned to oppose 

the gears 200 by interposing the belt 300 therebetween, and 
are formed in regions between the respective gears 200 to 
control the rotation of the gears 200. The number of the 
second auxiliary gears 270 can be adjusted appropriately to 
control the rotation of the respective gears 200 in response to 
rotation of the grip 400. 

Alternatively, both first auxiliary gears 250 and second 
auxiliary gears 270 may be used together in a heat curing 
device. 

FIG. 7 is a perspective view illustrating aheat curing device 
according to a fourth embodiment of the present invention. 
The heat curing device shown in FIG.7 employs links 500 and 
a link bar 600 to rotate the multi-staged supports 100 simul 
taneously. 
As shown in FIG. 7, the heat curing device according to the 

fourth embodiment of the present invention includes multi 
staged supports 100, protrusion structures 150 formed on 
each support 100, a plurality of links 500 respectively con 
nected with the multi-staged supports 100, a link bar 600 
connected with the links 500, and a grip 400 connected with 
at least one of the links 500. 

Since the supports 100 and the protrusion structures 150 
are identical to those of the first embodiment, their descrip 
tion will be omitted. 

The links 500 are connected with the supports 100 and to a 
link bar 600. At least one of the links 500 is connected to the 
grip 400. 
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6 
When the grip 400 is rotated, a link 500 connected to the 

grip 400 is also rotated. When any one of the links 500 is 
rotated, the linkbar 600 connected with the rotated link 500 is 
also rotated. Rotation of the link bar 600 causes rotation of all 
of the links 500. As each of the links 500 is rotated, the 
respective support connected with the link 500 is rotated. As 
a result, all the supports 100 are rotated by rotation of the grip 
400, and the pattern of the protrusion structures 150 formed 
on a polygonal section of the Supports 100 and positioned to 
support a substrate can readily be varied. The link bar 600 
transmits the rotation applied using the grip 400 to each link 
500, and synchronizes the rotation of the links 500 and the 
supports 100 so that the supports 100 rotate simultaneously. 

In FIG. 7, a grip 400 is illustrated as the means for rotating 
a link. Alternatively, a motor may be connected to at least one 
of the links 500 to serve as the means for rotating a link. 
Through the link and link bar structure, all of the links may be 
rotated by rotation of the motor, thereby rotating the supports 
100 simultaneously. 
The heat curing device includes a chamber receiving the 

supports 100 provided with the protrusion structures 150, and 
aheating device for increasing a temperature in the chamber. 

FIG. 8 is a perspective view illustrating aheat curing device 
according to a fifth embodiment of the present invention. 
Unlike the heat curing device shown in FIG. 4 in which the 
Supports are rotated by rotation of the grip, the heat curing 
device shown in FIG. 8 is structured to automatically rotate all 
the Supports using rotation Supplied by a motor. 
The detailed description of elements of the heat curing 

device according to the fifth embodiment of the present inven 
tion that are the same as those of the heat curing device 
according to the first embodiment of the present invention 
will be omitted. 

In the heat curing device according to the fifth embodiment 
of the present invention, a belt 300 is rotated by a motor 700, 
and each of the gears 200 is rotated by rotation of the belt 300. 
In addition, each of the supports 100 is rotated by rotation of 
a respective gear 200. As a result, all the supports 100 are 
rotated using rotation supplied by the motor 700. 
When a support 100 is rotated by rotation of the motor 700, 

the support 100 is rotated by the properamount only when the 
properamount of rotation is supplied by the motor 700. When 
the Support is not rotated through the proper angle, the pro 
trusion structures 150 formed on the supports 100 are not 
properly positioned in dummy areas of a liquid crystal cell to 
Support the Substrate without causing damage to the liquid 
crystal cell. 

Therefore, a position sensor plate 800 may beformed at the 
front or rear of the motor to indicate the amount of rotational 
produced by the motor 700. A scale 810 is formed on the 
position sensor plate 800 indicates the rotational position of 
the support 100, allowing the rotational amount of the motor 
700 to be adjusted in accordance with the indication on the 
Scale 810. 

Meanwhile, if the scale 810 of the position sensor plate 800 
is not adjusted accurately, the rotational amount of the motor 
700 cannot be accurately indicated or controlled. A sensor 
850 may be additionally provided to detect misalignment of 
the origin of the position sensor plate 800 so that the position 
sensor plate 800 may be adjusted to provide an accurate 
indication of rotation of the motor. 

In addition, when using a motor 700 to automatically rotate 
the supports 100, the belt 300 may fail to move for various 
reasons. A sensor 900 may be additionally provided to sense 
when the belt 300 fails to move when rotation is supplied by 
the motor. 
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2. Method of Fabricating LCD Device According to Embodi 
ments of the Invention 

FIGS. 9A to 9C are views illustrating a method of fabri 
cating an LCD device according to an embodiment of the 
present invention. 

First, as shown in FIG. 9A, bonding substrates 1000 and 
2000 are prepared. The bonding substrates 1000 and 2000 are 
provided with a plurality of liquid crystal cells in which a 
sealant 3000 is formed to seal the liquid crystal layer 4000 in 
the liquid crystal cells. 

The bonding Substrates are prepared by a first process of 
preparing first and second substrates 1000 and 2000, a second 
process of forming the sealant 3000 on at least one of the 
substrates 1000 and 2000, and a third process of bonding both 
substrates 1000 and 2000 while forming the liquid crystal 
layer 4000 in the sealant 3000. 
The first process of preparing the first and second Sub 

strates 1000 and 2000 may be varied appropriately in accor 
dance with a driving mode of the LCD device. 

For example, when forming a twisted nematic (TN) mode 
LCD device, preparing the first substrate 1000 includes: 
forming a plurality of gate and data lines crossing each other 
to define pixel regions; forming a plurality of thin film tran 
sistors formed at crossing portions between the gate lines and 
the data lines to serve as Switching elements; and forming a 
pixel electrode in each pixel region to serve as an electrode to 
produce an electric field. Preparing the second substrate 2000 
includes: forming a light-shielding layer to prevent leakage of 
light; forming a color filter layer to display colors; and form 
ing a common electrode to serve as an electrode to produce an 
electric field. 
When forming an in plane switching (IPS) mode LCD 

device, preparing the first substrate 1000 includes: forming a 
plurality of gate and data lines crossing each other to define 
pixel regions; forming a plurality of thin film transistors 
formed at crossing portions between the gate lines and the 
data lines to serve as Switching elements; and forming pixel 
and common electrodes formed in each pixel region to serve 
as a pair of electrodes to produce an electric field therebe 
tween. Preparing the second substrate 2000 includes forming 
a light-shielding layer shielding leakage of light, and forming 
a color filter layer to display colors. 

In the second process of forming the sealant 3000, the 
sealant 3000 may be formed with or without a liquid crystal 
injection hole using either a printing method or a dispensing 
method. 

In the third process, the substrates 1000 and 2000 are 
bonded to each other with the sealant3000, and either a liquid 
crystal injection method or a liquid crystal dropping method 
is used to form the liquid crystal layer 4000 within the sealant 
3OOO. 

In other words, the third process may be carried out using 
a liquid crystal dropping method in which after the liquid 
crystal layer 4000 is dropped onto one of the substrates 1000 
and 2000, the substrates 1000 and 2000 are bonded to each 
other. Alternatively, the third process may be carried using a 
liquid crystal injection method in which after the substrates 
1000 and 2000 are bonded to each other, the liquid crystal 
layer 4000 is injected within the sealant between the bonded 
Substrates. 
When carrying out the third process using the liquid crystal 

dropping method, the sealant 3000 is formed without a liquid 
crystal injection hole. When carrying out the third process 
using the liquid crystal injection method, the sealant 3000 is 
formed with a liquid crystal injection hole. The liquid crystal 
injection method requires a long time to inject the liquid 
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8 
crystal between large sized Substrates, and the liquid crystal 
dropping method may be used with large sized substrates. 
A process for preparing a heat curing device is will be 

described by referring to FIG.9B. 
Although the heat curing device shown in FIG.9B is illus 

trate to be the heat curing device shown in FIG. 4, other 
embodiments of the heat curing device. Such as the embodi 
ments illustrated in FIGS. 5 to 8 and variations thereofmay be 
used. 
The heat curing device is prepared by rotating the Supports 

100 to allow the protrusion structures 150 on selected sections 
of the supports 100 to contact dummy areas between the 
respective liquid crystal cells. 
The supports 100 can be rotated manually by use of the grip 

400 or automatically such as by the motor 700. 
A process of curing the sealant 3000 using UV rays may 

additionally be carried out before, during, or after the process 
of preparing the heat curing device. 

Next, as shown in FIG. 9C, the sealant 3000 is cured after 
the bonded Substrates 1000 and 2000 are loaded into the heat 
curing device. 
FIG.9C illustrates a section taken along line I-I of FIG.9A. 

For convenience of illustration, FIG. 9C shows a pair of 
bonding substrates 1000 and 2000 and a single support 100. 

After the heating device is prepared using the above 
described process, the bonded substrates 1000 and 2000 are 
loaded into the heat curing device in Such a manner that one of 
the bonding substrates 1000 or 2000 is mounted on the pro 
trusion structures 150 of the heat curing device. The protru 
sion structures 150 contact the dummy area between the 
liquid crystal cells of the respective substrate 1000 or 2000 to 
support the substrates 1000 and 2000 so that the sealant 3000 
can be heat cured without causing damage to the liquid crystal 
cells. 
The Supports are described above as having a polygonal 

structure possessing a plurality of polygonal sections on 
which protrusion structures may be arranged. The Supports 
sections may have structures other than polygonal. For 
example, the Support sections may have substantially polygo 
nal shapes having rounded corners or curved sides. Alterna 
tively, the Supports may have a curved cross-section Such as a 
circular shaped cross section. When the Support has a circular 
cross section, the protrusion structure patterns may be 
arranged on sections of the Support spaced around the circum 
ference of the Support so that rotating the structure allows 
changing the protrusions structures pattern positioned to Sup 
port a Substrate. 

In the embodiments described above, mechanical means 
Such as belts and gears, and links with link bars are provided 
as the means for rotating the multi-stage Supports and for 
synchronizing the rotation of the multi-stage Supports. Other 
mechanical arrangements may be used with the invention. For 
example, each Support may be provided with gears for rotat 
ing the Support, and a set of interoperating gears that couple 
rotation between the Support gears may be provided as the 
means rotating and synchronizing the rotation of the Supports. 

Alternatively, electrical means may be provided for rotat 
ing and synchronizing the rotation of the Supports. For 
example, Stepper motors may be connected to each Support to 
rotate the Supports, and a-common stepper signal provided to 
the stepper motors may provide the means for synchronizing 
the rotation of the Supports. Using this approach, the Supports 
in a single heat curing device may be rotated independently of 
one another to accommodate substrates having different 
arrangements of dummy areas at the same time within the 
heat curing device. 
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As described above, the heat curing device and the method 
of fabricating an LCD device using the same according to the 
present invention have the following advantages. 
The Supports are formed to have a shape such as a polygo 

nal structure and a plurality of protrusion structures are 
formed on sections of the Supports, so that a plurality of 
protrusion structure patterns can be formed on one Support. 
Since the Supports may be rotated, the protrusion structure 
patterns contacting and Supporting a substrate may be readily 
changed. 

Therefore, if a plurality of substrates, each including dif 
ferent sized liquid crystal cells is to be supported, the protru 
sion structure patterns can be selected appropriately in accor 
dance with the size of the liquid crystal cell simply by rotating 
the Supports. The heating device can be configured to Support 
a changed size of a liquid crystal cell without a standby 
period, reducing process time. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in the present 
invention without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention 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 heat curing device comprising: 
a plurality of Supports positioned to support a Substrate, 

each of the Supports rotatable about a horizontal axis; 
one or more protrusion structures formed on respective 

sections on the Surface of each Support arranged to con 
tact a dummy area of the Substrate; and 

a plurality of wheels connected to a belt and each of the 
Supports so that the Supports are simultaneously rotat 
able by rotating one or more of the wheels. 

2. A method of fabricating an LCD device, comprising: 
preparing bonding Substrates having a plurality of liquid 

crystal cells and provided with a liquid crystal layer and 
a sealant; 

preparing a heat curing device; and 
curing the sealant after loading the bonding Substrates in 

the heat curing device, 
wherein the heat curing device includes at least two Support 

positioned to Support a substrate, 
protrusion structures formed on sections of the Supports 

contact a dummy area of the Substrate, wherein the at 
least two supports are rotatable with respect to a hori 
Zontal plane; and 

a plurality of wheels connected to a belt and each of the 
Supports so that the Supports are simultaneously rotat 
able by rotating one or more of the wheels. 

3. The method of claim 2, wherein the at least two supports 
have polygonal sections. 

4. The method of claim 2, wherein the sections of the 
Supports are circular. 

5. The method as claimed in claim 2, wherein preparing the 
heat curing device includes rotating the at least two Supports 
to contact protrusion structures of the heat curing device with 
the dummy area between the liquid crystal cells. 

6. The method as claimed in claim 5, wherein rotating the 
at least two Supports includes manually rotating the Support 
using a grip. 

7. The method as claimed in claim 5, wherein rotating the 
at least two Supports includes automatically rotating the at 
least two supports using a motor. 

8. The method as claimed in claim 2, wherein preparing the 
bonding Substrates includes: 
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10 
preparing first and second Substrates; 
forming the sealant on at least one of the Substrates; and 
bonding the substrates to each other while forming the 

liquid crystal layer. 
9. The method as claimed in claim 8, wherein bonding the 

substrates to each other while forming the liquid crystal layer 
includes: 

dropping the liquid crystal layer on at least one of the 
Substrates; and 

bonding the Substrates to each other. 
10. The method as claimed in claim 8, wherein preparing 

the bonding Substrates while forming the liquid crystal layer 
includes: 

bonding the Substrates to each other; and 
injecting the liquid crystal layer between the bonding Sub 

Strates. 

11. The method as claimed in claim 2, wherein loading the 
bonding Substrates in the heat curing device includes mount 
ing the bonding Substrates on the protrusion structures to 
contact the protrusion structures with the dummy area 
between the liquid crystal cells. 

12. The method as claimed in claim 2, further comprising 
UV curing the sealant before preparing the heat curing 
device. 

13. The method as claimed in claim 2, wherein the at least 
two Supports are positioned between a lower portion and an 
upper portion of the heat curing device. 

14. The method as claimed in claim 2, wherein the heat 
curing device further includes a rotatable grip connected to 
one or more of the plurality of wheels to simultaneously rotate 
the plurality of wheels. 

15. The method as claimed in claim 2, wherein the heat 
curing device further includes first auxiliary wheels con 
nected with an inside surface of a loop of the belt. 

16. The method as claimed in claim 2, wherein the heat 
curing device further includes second auxiliary wheels con 
nected with an outside surface of a loop of the belt. 

17. The method as claimed in claim 2, wherein the wheels 
are rotatable simultaneously by driving a motor connected 
with the belt. 

18. The method as claimed in claim 17, wherein the heat 
curing device further includes a position sensor plate at the 
front or rear of the motor to indicate the rotational amount of 
the motor. 

19. The method as claimed in claim 18, wherein the heat 
curing device further includes a sensor to indicate the origin 
of the position sensor plate. 

20. The method as claimed in claim 17, wherein the heat 
curing devices further includes a sensor to sensing whether 
the belt rotated by the motor has any error. 

21. The method as claimed in claim 2, wherein each of the 
Supports are connected with a respective link in a plurality of 
links to rotate the respective support, each link of the plurality 
connected to a link bar to simultaneously rotate the plurality 
of links. 

22. The method as claimed in claim 21, wherein the links 
are simultaneously rotatable by rotating agrip connected with 
at least one of the links. 

23. The method as claimed in claim 21, wherein the links 
are simultaneously rotatable by driving a motor connected to 
at least one of the links. 

24. The method as claimed in claim 22, wherein the sec 
tions of the Supports have a rectangular shape. 

25. The method as claimed in claim 3, wherein the protru 
sion structures are formed on all the polygonal sections of the 
Supports. 
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26. The method as claimed in claim 2, wherein the heat 28. The method as claimed in claim 27, wherein the at least 
curing device further defines a chamber receiving the at least two supports are arranged in a row in the chamber to Support 
two supports provided with the protrusion structures. the substrate. 

27. The method as claimed in claim 26, wherein the heat 
curing device further includes aheating device for increasing 5 
a temperature in the chamber. k . . . . 


