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METHOD AND APPARATUS FOR 
MANUFACTURING LIQUID CRYSTAL 
DISPLAY DEVICE USING SERIAL 

PRODUCTION PROCESSES 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue; a claim printed with strikethrough indi 
cates that the claim was canceled, disclaimed, or held 
invalid by a prior post-patent action or proceeding. 

This application claims the benefit of the Korean Applica 
tion No. P2002-9961 filed in Korea on Feb. 25, 2002, which 
is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method and apparatus for 

manufacturing a liquid crystal display device, and more par 
ticularly, to a method and apparatus for manufacturing a 
liquid crystal display device by using a liquid crystal drop 
ping method. 

2. Discussion of the Related Art 
With rapid development of an information-oriented soci 

ety, a need for an information display device having charac 
teristics Such as good image quality, lightweight, Small thick 
ness, and low power consumption has correspondingly been 
increased. To meet this need, there has been much research 
directed toward various flat panel display device technolo 
gies, such as liquid crystal display device (LCD) technology, 
plasma display panel (PDP) technology, electro luminescent 
display (ELD) technology, vacuum fluorescent display 
(VFD) technology. Some of these display device technolo 
gies have already been applied in various applications as the 
information display device. 
Of above various flat panel display devices, the LCD is 

currently the most widely used due to its ability to meet the 
above need. In fact, in portable devices such as notebook PC 
computers, LCD technology has replaced cathode ray tube 
(CRT) technology. Moreover, even in desktop type displays 
such as PC monitors and TV monitors, LCD technology has 
been developed and employed. 
A liquid crystal cell includes two opposing Substrates and 

a liquid crystal material filled between the substrates. Liquid 
crystal is a phase of material having intermediate properties 
between the liquid and the solid such as fluidity of liquids but 
long-range order of Solids. The liquid crystal material, in an 
intermediate state between the liquid and the Solid, has an 
optical anisotropy due to its long-range orientational order as 
well as mechanical fluidity. An LCD is manufactured through 
a number of processes such as an array process, a color filter 
process, a liquid crystal cell process, and a module process. 
An array process is a process repeating a deposition, a 

photolithography, and an etching to formathin film transistor 
(TFT) array on a first substrate (TFT substrate). A color filter 
process is a process for forming an ITO (Indium Tin Oxide) 
film for a common electrode, after red, green, and blue color 
filters (CF) of dyes or pigments are formed on a second 
substrate (CF substrate) having a black matrix formed 
thereon. 
A liquid crystal cell process is a process of assembling the 

TFT substrate and the CF substrate prepared by the array 
process and the color filter process, respectively. Generally, 
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2 
an empty liquid crystal cell is formed with a fixed and thingap 
between the first substrate and the second substrate. Then, the 
liquid crystal is filled through an opening around the gap to 
form a liquid crystal panel. A module process is a process for 
assembling a driving circuit part for processing input and 
output signals, connecting the liquid crystal panel to a signal 
processor, and assembling some frames, thereby completing 
the liquid crystal module. 
The step of filling liquid crystal into the liquid crystal cell 

in the liquid crystal cell process step can be explained as 
follows. 

In the liquid crystal filling step, a liquid crystal material is 
contained in a container disposed in a chamber. The chamber 
is maintained in a vacuum state for removing moisture and air 
dissolved in the liquid crystal material or contained inside the 
container. While maintaining the vacuum state of the cham 
ber, a liquid crystal filling hole in the empty liquid crystal cell 
is dipped in the container, and brought into contact with the 
liquid crystal material. Then, the chamber is vented from a 
higher vacuum state to a lower vacuum state, and eventually 
to the atmospheric pressure state. Accordingly, the liquid 
crystal material is filled into the empty liquid crystal cell 
through the liquid crystal filling hole by a pressure difference 
between a pressure in the liquid crystal cell and a pressure in 
the chamber. 

However, the above described liquid crystal filling method 
has poor productivity because the method needs longtime for 
the liquid crystal filling. That is, before the liquid crystal 
material is filled into the liquid crystal cell, the large 
assembled panel must be cut into unit panels, a portion of the 
unit panel must be dipped into the container, and the liquid 
crystal filling hole must be brought into contact with the 
liquid crystal material while the chamber is kept at a vacuum 
state. Moreover, a large sized LCD is likely to have some 
defects coming from imperfect filling of the liquid crystal 
material into the cell. 
With regard to this, a liquid crystal dropping method has 

been developed in which a fixed amount of the liquid crystal 
is dropped onto an inner surface of the TFT substrate in a 
corresponding area on the TFT Substrate inside a main sealing 
area formed around the CF substrate (or, alternatively, TFT 
substrate). Then, the TFT substrate and the CF substrate are 
assembled into a large liquid crystal panel in a vacuum cham 
ber. The liquid crystal cell process using the liquid crystal 
dropping method can be explained as follows. 

Referring to FIG. 1, an orientation step (1S) in which an 
orientation material is coated on the TFT substrate and the CF 
Substrate, and mechanical rubbing is carried out on the both 
Substrates for having molecules of the liquid crystal material 
oriented, carried out. Then, the TFT substrate and the color 
filter substrate are cleaned (2S). 
The TFT substrate includes a plurality of gate lines running 

in one direction at fixed intervals, and a plurality of data lines 
running in a direction perpendicular to the gate lines at fixed 
intervals. A plurality of thin film transistors and pixel elec 
trodes are formed in a matrix pixel region defined by the gate 
lines and the data lines. The CF substrate includes a black 
matrix layer, a color filter, and a common electrode. Hence, 
the black matrix layer shields a light leakage of parts except 
the pixel region. 

Then, the cleaned CF substrate is loaded onto a stage of a 
seal dispenser, and a sealing material is coated on a periphery 
of the panel (3S). The sealing material may be a photo 
sensitive resin, or thermo-curing resin. Meanwhile, no filling 
hole or sealing structure for filling the cell with liquid crystal 
is required. 
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At the same time, the cleaned TFT substrate is loaded onto 
a stage of a silver (Ag) dispenser, and a silver paste material 
is dotted (i.e., dispensed) into a common Voltage Supply line 
of the TFT substrate (5S). Then, the TFT substrate is trans 
ferred to an LC dispenser, and liquid crystal material is 
dropped (i.e., dispensed) onto an active array region of each 
unit panel areas (6S). The liquid crystal dropping process is 
carried out as follows. 

After a liquid crystal material is filled into an LC Syringe 
before the LC syringe is assembled and set in the production 
line, moisture and air dissolved in the liquid crystal material 
is removed under a vacuum state (7S). Then, the liquid crystal 
Syringe is assembled and set (8S), and mounted on the liquid 
crystal dispenser (9S). When the TFT substrate is loaded onto 
a stage of the liquid crystal dispenser, the liquid crystal mate 
rial is dropped therefrom using the liquid crystal Syringe (6S) 
by dotting a fixed amount of the liquid crystal material onto 
the TFT substrate at a predetermined pitch inside a coating 
area of the sealing material (i.e., the pixel region). 

After the TFT substrate and the CF substrate are loaded 
into a vacuum assembling chamber, the TFT substrate and the 
CF substrate are assembled such that the dropped liquid crys 
tal is uniformly spread over unit panel areas (10S). Then, the 
sealing material is cured (10S). The assembled TFT substrate 
and color filter Substrate, that is, a large panel, is cut into 
individual unit panels (11S). Each unit panel is ground and 
inspected (12S), thereby completing the LCD unit panel. 

However, the above method for manufacturing a liquid 
crystal display having the liquid crystal dropping method 
applied thereto has the following problems. In the above the 
liquid crystal cell process, after the orientation steps and the 
cleaning step, the formation step of silver dots, and the dis 
pensing step of the liquid crystal material on the TFT sub 
strate process, and the sealing material coating step on the CF 
Substrate are carried out using two separate and parallel pro 
duction lines until the vacuum assembling and curing step 
(10S). That is, two production lines are used so that the TFT 
substrate and the CF substrate respectively pass through the 
orientation step (1S), the cleaning step (2S), the sealing mate 
rial coating step (3S), the silver dotting step (5S), and the 
liquid crystal dropping step (6S) in parallel production lines. 
The use of two production lines results in poor spatial effi 
ciency, higher costs caused by two sets of expensive equip 
ment, and efficiency losses due to different processing times 
between the two production lines (i.e., line unbalance). More 
over, an inoperative state of one production line caused by 
failure of the other line reduces productivity substantially. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a method 
and apparatus for manufacturing a liquid crystal display that 
substantially obviate one or more of the above problems due 
to limitations and disadvantages of the related art. 
An object of the present invention is to provide a method 

and apparatus for manufacturing a liquid crystal display, 
which can maximize spatial efficiency, and improve produc 
tivity. 

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 in accordance with 
the purpose of the present invention, as embodied and broadly 
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4 
described, a method for manufacturing a liquid crystal dis 
play device comprises the steps of providing at least a first 
Substrate and a second Substrate on a single production pro 
cess line; passing the first and second Substrates through a 
sealing material coating portion of the single production pro 
cess line in serial order, a sealing material being coated on the 
second Substrate with the first Substrate being passed through 
the sealing material coating portion without forming a sealing 
material thereon, passing the first and the second Substrates 
through a liquid crystal dispensing portion of the single pro 
duction process line in serial order, liquid crystal being dis 
pensed onto a pixel region of one of the first and second 
substrates with the other one of the first and second substrates 
being passed through the liquid crystal dispensing portion 
without dispensing liquid crystal thereon; and assembling the 
first substrate with the second substrate to form a liquid crys 
tal panel of at least one liquid crystal display device. 

In another aspect, an apparatus for manufacturing a liquid 
crystal display device having first and second Substrates com 
prises a sealing coating portion disposed to receive the first 
and second Substrates in serial order, the sealing coating 
portion forming a sealing material on the second Substrate 
and passing the first Substrate without forming a sealing mate 
rial thereon; a liquid crystal dispensing portion in series with 
the sealing coating portion to receive the first and second 
Substrates in serial order, the liquid crystal dispensing portion 
dispensing liquid crystal onto one of the first and second 
Substrates and passing the other one of the first and second 
Substrates without dispensing liquid crystal thereon, and an 
assembler operatively disposed after the sealing coating por 
tion and the liquid crystal dispensing portion, the assembler 
receiving the first and second Substrate and assembling the 
first substrate with the second substrate to form a liquid crys 
tal panel of a liquid crystal display device. 

In another aspect, an apparatus for manufacturing a liquid 
crystal display device comprises means for providing at least 
a first Substrate and a second Substrate on a single production 
process line; means for passing the first and second Substrates 
through a sealing material coating portion of the single pro 
duction process line in serial order, a sealing material being 
coated on the second substrate with the first substrate being 
passed through the sealing material coating portion without 
forming a sealing material thereon, means for passing the first 
and the second Substrates through a liquid crystal dispensing 
portion of the single production process line in serial order, 
liquid crystal being dispensed onto a pixel region of one of the 
first and second substrates with the other one of the first and 
second Substrates being passed through the liquid crystal 
dispensing portion without dispensing liquid crystal thereon; 
and means for assembling the first Substrate with the second 
Substrate to form a liquid crystal panel of a liquid crystal 
display device. 

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: 
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FIG. 1 is a flow chart illustrating the steps of a method for 
manufacturing a liquid crystal display device using a related 
art liquid crystal dropping method; 

FIGS. 2-4 are flow charts each illustrating the steps of a 
method for manufacturing a liquid crystal display device in 
accordance with exemplary embodiments of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

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

FIGS. 2-4 illustrate flow charts each showing the steps of a 
method for manufacturing a liquid crystal display in accor 
dance with first, second, and third embodiments of the present 
invention. 

Referring to FIG. 2, a first substrate and a second substrate 
are provided. The first substrate (hereafter referred to as a 
“TFT substrate') includes a plurality of gate lines running in 
one direction at fixed intervals, a plurality of data lines run 
ning in a direction perpendicular to the gate lines at fixed 
intervals, a plurality of thin film transistors, and pixel elec 
trodes in a matrix pixel region defined by the gate lines and the 
data lines, formed thereon. The second substrate (hereafter 
referred to as a “color filter substrate') includes a black matrix 
layer for shielding a light incident to parts except the pixel 
region, a color filter layer, and a common electrode. 
The TFT substrate and the color filter substrate are alter 

nately provided into a production line having a single line 
structure for progressing the liquid crystal cell process. Pro 
cessing equipment can be considered as equipment for the 
TFT substrate, equipment for the color filter substrate or both. 
The respective substrates are preferably provided to and pro 
cessed by the corresponding equipment automatically in 
accordance with information on the Substrates. 
The liquid crystal cell process will now be explained in 

detail as follows. 
An orientation step is carried out for both of the TFT 

substrate and the color filter substrate. The orientation step is 
progressed in an order of cleaning (20S) before coating the 
orientation film, printing of the orientation film (21S), baking 
of the orientation film (22S), inspecting of the orientation film 
(23S), and rubbing (24S). 

After the TFT substrate and the color filter substrate that 
have passed through the orientation step are cleaned (25S), a 
sealing material is coated onto the color filter Substrate, with 
out providing an hole structure for liquid crystal injection so 
that the color filter substrate can later be assembled with the 
TFT substrate on a periphery of a pixel region with a fixed gap 
between the TFT substrate and the color filter substrate (26S). 
In contrast, the TFT substrate passes through the sealing 
material coating step (26S) without coating the sealing mate 
rial and is provided into the next step. 

Silver is coated on the TFT substrate in forms of dots for 
electrical connection with a common electrode on the color 
filter substrate (27S). However, the color filter substrate 
passes through the silver coating step (27S) without the silver 
coating and is provided into the next step. 

Next, a step for dropping the liquid crystal onto the TFT 
Substrate in a region corresponding to an area inside the 
sealing material coated on the color filter Substrate is carried 
out (28S). Here, the color filter substrate passes through the 
liquid crystal dropping step (28S) without having the liquid 
crystal dropped thereon, and is provided into the next step. 
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Of course, it should be recognized that the present inven 

tion is not limited to this arrangement. For example, the 
coating of the sealing material, and the dropping of the liquid 
crystal material may carried out on either of the TFT substrate 
or the color filter substrate. The silver dot coating step may be 
omitted for the production of an IPS (In-Plane Switching) 
mode LCD in which both the pixel electrode and the common 
electrode are formed on a single TFT substrate. 

Then, the TFT substrate and the color filter substrate are 
loaded into a vacuum chamber and assembled into a large 
panel (i.e., a panel having a plurality of LCD unit panels) Such 
that the dropped liquid crystal is spread over the panels uni 
formly and the sealing material is cured (29S). 
The large panel, having a TFT substrate and a color filter 

substrate with liquid crystal therebetween, is cut into indi 
vidual unit panels (30S). Each individual unit panel is ground, 
and finally inspected (31S), thereby completing the manufac 
turing of an LCD device. 

FIGS. 3 and 4 illustrate flow charts showing the steps of a 
method for manufacturing of a liquid crystal display in accor 
dance with a second and third embodiments of the present 
invention, respectively, where the order of steps from the 
sealing material coating step (26S) to the liquid crystal drop 
ping step (28S) in FIG. 2 are varied. 

That is, referring to FIG.3, after both the TFT substrate and 
the color filter Substrate passed through the cleaning step 
(25S) of the orientation process, silver is coated on the TFT 
substrate in form of dots for electrical connection with a 
common electrode on the color filter substrate (40S). How 
ever, the color filter Substrate passes through the silvercoating 
step (40S) without the silver coating and is provided into the 
next step. 

Next, a sealing material is coated on the color filter sub 
strate without providing the liquid crystal filling hole so that 
the color filter substrate may later be assembled with the TFT 
Substrate on a periphery of a pixel region with a fixed gap 
between the TFT substrate and the color filter substrate (41S). 
Here, the TFT substrate passes through the sealing material 
coating step (41S) without coating the sealing material 
thereon and is provided into the next step. 

Next, a step for dropping the liquid crystal onto the TFT 
Substrate in a region corresponding to an area inside the 
sealing material coated on the color filter Substrate is carried 
out (42S). However, the color filter substrate passes through 
the dropping step without having the liquid crystal dropped 
thereon, and is provided into the next step. 

Again, it should be recognized that the present invention is 
not limited to this arrangement. For example, the coating of 
the sealing material and the dropping of the liquid crystal may 
be carried out on either of the TFT substrate or the color filter 
substrate. The silver dot coating step may be omitted for the 
production of an IPS mode LCD in which the pixel electrode 
and the common electrode are formed on a single TFT sub 
Strate. 
The remaining liquid crystal cell process is finished 

through the vacuum assembling step of the TFT substrate 
with the color filter substrate, the curing step of the sealing 
material (29S), cutting (30S), and final inspection (31S). 

Referring to FIG. 4, after both the TFT substrate and the 
color filter substrate passed through the cleaning step (25S) of 
the orientation process, silver is coated on the TFT substrate 
in form of dots for electrical connection with a common 
electrode on the color filter substrate (50S). Here, the color 
filter Substrate passes through the silver coating step without 
the silver coating and is provided into the next step. 

Next, a step for dropping the liquid crystal onto the TFT 
Substrate in a region corresponding to an area inside the 
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sealing material coated on the color filter Substrate is carried 
out (51S). Here, the color filter substrate passes through the 
liquid crystal dropping step without having the liquid crystal 
dropped thereon, and is provided into the next step. 

Next, a sealing material is coated on the color filter sub 
strate without providing a liquid crystal filling hole so that the 
color filter substrate may later be assembled with the TFT 
Substrate on a periphery of a pixel region with a fixed gap 
between the TFT substrate and the color filter substrate (52S). 
However, the TFT substrate passes through the sealing mate 
rial coating step (52S) without coating the sealing material 
thereon and is provided into the next step. 

Again, it should be recognized that the present invention is 
not limited to the above arrangement. For example, the coat 
ing of the sealing material and the dropping of the liquid 
crystal may be carried out on either of the TFT substrate or the 
color filter substrate. The silver dot coating step may be 
omitted for the production of an IPS mode LCD in which the 
pixel electrode and the common electrode are formed on a 
single TFT substrate. 
The remaining liquid crystal cell process is finished 

through the vacuum assembling step of the TFT substrate 
with the color filter substrate, the curing step of the sealing 
material (29S), cutting (30S), and final inspection (31S). 

Also, it should be recognized that a particular step may be 
performed on one substrate at the same time that a different 
step is performed on the other substrate. That is, the produc 
tion process line receives manythin film transistor Substrates 
and color filter substrates in serial order. Each pair of sub 
strates will pass through each component of the production 
process line. However, both substrates of each pair need not 
be disposed in the same component of the production process 
line at the same time. Thus, one substrate of the pair may be 
operated on by one component of the production process line 
at the same time that the other substrate of the pair is being 
operated on by another component. 
AS has been explained, the method for manufacturing a 

liquid crystal display inaccordance with the present invention 
can improve spatial efficiency by adopting a single produc 
tion line for the liquid crystal cell process, increase the pro 
ductivity by providing an effective and simple liquid crystal 
cell process, and can overcome problems caused by a process 
time difference between the TFT substrate process line and 
the color filter Substrate line. Here, management of respec 
tively providing the TFT substrate and the color filter is 
simple. Meanwhile, though not shown, the silver dot forming 
(50S) in the third embodiment may be carried out at a step 
between the liquid crystal dropping (51S) and the sealing 
material coating (52S), or after the liquid crystal dropping 
(51S) and the sealing material coating (52S). 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in the method and 
apparatus for manufacturing a liquid crystal display of 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 pro 
vided they come within the scope of the appended claims and 
their equivalents. 
What is claimed is: 
1. A method for manufacturing a liquid crystal display 

device, comprising the steps of: 
providing at least a first Substrate and a second substrate on 

a single production process line; 
passing the first and second Substrates through a sealing 

material coating portion of the single production process 
line in serial order, a sealing material being coated on the 
second substrate with the first substrate being passed 
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through the sealing material coating portion without 
forming a sealing material thereon; 

passing the first and the second Substrates through a liquid 
crystal dispensing portion of the single production pro 

5 cess line in serial order, liquid crystal being dispensed 
onto a pixel region of one of the first and second Sub 
strates with the other one of the first and second sub 
strates being passed through the liquid crystal dispens 
ing portion without dispensing liquid crystal thereon; 
and 

assembling the first substrate with the second substrate to 
form a liquid crystal panel of at least one liquid crystal 
display device. 

2. The method according to claim 1, wherein the sealing 
15 material coating portion is provided before the liquid crystal 

dispensing portion in the single production process line. 
3. The method according to claim 1, wherein the liquid 

crystal dispensing portion is provided before the sealing 
material coating portion in the single production process 

20 line. 
4. The method according to claim 1, wherein the liquid 

crystal is dispensed onto the first substrate. 
5. The method according to claim 4. A method for manu 

facturing a liquid crystal display device, comprising the steps 
25 of 

providing at least a first substrate and a second substrate 
On a single production process line, 

passing the first and second substrates through a sealing 
material coating portion of the single production pro 
cess line in serial Order; a sealing material being coated 
On the second substrate with the first substrate being 
passed through the sealing material coating portion 
without forming a sealing material thereon, passing the 
first and the second substrates through a liquid crystal 
dispensing portion of the single production process line 
in serial Order, liquid crystal being dispensed onto a 
pixel region of one of the first and second substrates with 
the other One of the first and second substrates being 
passed through the liquid crystal dispensing portion 
without dispensing liquid crystal thereon, and 

assembling the first substrate with the second substrate to 
form a liquid crystal panel of at least one liquid crystal 
display device, 

wherein the liquid crystal is dispensed onto the first sub 
Strate, 

wherein the first substrate is disposed in the liquid crystal 
dispensing portion and the liquid crystal is dispensed 
onto the first substrate at the same time that the second 
Substrate is disposed in the sealing material coating por 
tion. 

6. The method according to claim 5, wherein the first 
substrate is a thin film transistor substrate and the second 
substrate is a color filter substrate. 

7. The method according to claim 6, wherein the thin film 
transistor Substrate includes: 

a plurality of gate lines running in a first direction at Sub 
stantially fixed intervals, 

a plurality of data lines running in a second direction Sub 
stantially perpendicular to the gate lines at Substantially 
fixed intervals, 

a plurality of thin film transistors and pixel electrodes in a 
matrix pixel region defined by the gate lines and the data 
lines, and 

an orientation film on the thin film transistors and the pixel 
electrodes. 

8. The method according to claim 6, wherein the color filter 
substrate includes: 
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a black matrix layer, 
a color filter layer between the black matrix layer for dis 

playing three colors of red, green, and blue, 
a common electrode to apply an electric field to the liquid 

crystal together with the pixel electrodes, and 
an orientation film on the common electrode. 
9. The method according to claim 1, wherein the liquid 

crystal is dispensed onto the first substrate, and wherein first 
substrate is a color filter substrate and the second substrate is 

a thin film transistor substrate. 
10. The method according to claim 1, further comprising 

the step of cleaning the first Substrate and the second Substrate 
in serial order in a same cleaning unit. 

11. The method according to claim 1, further comprising 
the step of cutting the liquid crystal panel into a plurality of 
unit liquid crystal panels to form a plurality of liquid crystal 
display devices. 

12. The method according to claim 11, further comprising 
the step of inspecting defects of the unit liquid crystal panels. 

13. The method according to claim 1. A method for manu 
facturing a liquid crystal display device, comprising the steps 
of: 

providing at least a first substrate and a second substrate 
On a single production process line, 

passing the first and second substrates through a sealing 
material coating portion of the single production pro 
cess line in serial Order; a sealing material being coated 
On the second substrate with the first substrate being 
passed through the sealing material coating portion 
without forming a sealing material thereon, passing the 
first and the second substrates through a liquid crystal 
dispensing portion of the single production process line 
in serial Order, liquid crystal being dispensed onto a 
pixel region of one of the first and second substrates with 
the other One of the first and second substrates being 
passed through the liquid crystal dispensing portion 
without dispensing liquid crystal thereon, and 

assembling the first substrate with the second substrate to 
form a liquid crystal panel of at least one liquid crystal 
display device, 

the method further comprising a step of passing the first and 
second Substrates through a silverdot forming portion of 
the single production process line in serial order, silver 
dots being formed on the first substrate with the second 
Substrate being passed without forming silver dots 
thereon. 

14. An apparatus for manufacturing a liquid crystal display 
device having first and second Substrates, comprising: 

a sealing coating portion including a seal dispenser dis 
posed to receive the first and second Substrates in serial 
order, the sealing coating portion seal dispenser form 
ing a sealing material on the second Substrate and pass 
ing the first Substrate without forming a sealing material 
thereon; 

a liquid crystal dispensing portion, in series with the seal 
ing coating portion, including a liquid crystal dispenser 
disposed to receive the first and second Substrates in 
serial order, the liquid crystal dispensing portion dis 
penser dispensing liquid crystal onto one of the first and 
second Substrates and passing the other one of the first 
and second Substrates without dispensing liquid crystal 
thereon, and 

an assembler operatively disposed after the sealing coating 
portion and the liquid crystal dispensing portion, the 
assembler receiving the first and second Substrate and 
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assembling the first substrate with the second substrate 
to form a liquid crystal panel of a liquid crystal display 
device. 

15. The apparatus according to claim 14, wherein the seal 
ing coating portion is operatively disposed before the liquid 
crystal dispensing portion. 

16. The apparatus according to claim 14, wherein the liquid 
crystal dispensing portion is operatively disposed before the 
Sealing coating portion. 

17. The apparatus according to claim 14, wherein the liquid 
crystal dispensing portion dispenser dispenses liquid crys 
tal onto the first substrate, and wherein the first substrate is a 
thin film transistor substrate and the second substrate is a 
color filter substrate. 

18. The apparatus according to claim 17, wherein the first 
Substrate is disposed in the liquid crystal dispensing portion at 
the same time that the second Substrate is disposed in the 
Sealing coating portion. 

19. The apparatus according to claim 14, further compris 
ing: 

a rubbing unit to mechanically rub, in serial order, the first 
and second Substrates to provide an orientation layer; 
and 

a cleaning unit to clean, in serial order, both the first and 
second Substrates. 

20. The apparatus according to claim 14, further compris 
ing a cutting unit to cut the assembled first and second Sub 
strates into a plurality of unit liquid crystal panels. 

21. An apparatus for manufacturing a liquid crystal dis 
play device, comprising: 
means for providing at least a first substrate and a second 

Substrate on a single production process line; 
means for passing the first and second Substrates through a 

sealing material coating portion of the single production 
process line in serial order, a sealing material being 
coated on the second substrate with the first substrate 
being passed through the sealing material coating por 
tion without forming a sealing material thereon; 

means for passing the first and the second Substrates 
through a liquid crystal dispensing portion of the single 
production process line in serial order, liquid crystal 
being dispensed onto a pixel region of one of the first and 
second substrates with the other one of the first and 
second Substrates being passed through the liquid crystal 
dispensing portion without dispensing liquid crystal 
thereon, and 

means for assembling the first substrate with the second 
Substrate to form a liquid crystal panel of a liquid crystal 
display device. 

22. A method for manufacturing a liquid crystal display 
device, comprising the steps of 

providing at least a first substrate and a second substrate 
On a single production process line, 

passing the first and second substrates through a sealing 
material coating portion of the single production pro 
cess line in serial Order; including passing the first and 
second substrates through a seal dispenser; a sealing 
material coating on the second substrate with the first 
substrate passing through the sealing material coating 
portion without forming a sealing material thereon, 

passing the first and the second substrates through a liquid 
crystal dispensing portion of the single production pro 
cess line in serial Order; including passing the first and 
second substrates through a liquid crystal dispenser, 
liquid crystal dispensing onto a pixel region of one of the 
first and second substrates with the other one of the first 
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and second substrates passing through the liquid crystal 
dispensing portion without dispensing liquid crystal 
thereon, and 

assembling the first substrate with the second substrate to 
form a liquid Crystal panel of at least one liquid crystal 
display device. 

23. The method according to claim 22, wherein the sealing 
material Coating portion is provided before the liquid crystal 
dispensing portion in the single production process line. 

24. The method according to claim 22, wherein the liquid 
Crystal dispensing portion is provided before the sealing 
material Coating portion in the single production process 
line. 

25. The method according to claim 22, wherein the liquid 
crystal is dispensed onto the first substrate. 

26. The method according to claim 25, wherein the first 
substrate is disposed in the liquid crystal dispensing portion 
and the liquid crystal is dispensed onto the first substrate at 
the same time that the second substrate is disposed in the 
Sealing material coating portion. 

27. The method according to claim 26, wherein the first 
substrate is a thin film transistor substrate and the second 
substrate is a color filter substrate. 

28. The method according to claim 27, wherein the thin film 
transistor substrate includes: 

a plurality of gate lines running in a first direction at 
substantially fixed intervals, 

a plurality of data lines running in a second direction 
Substantially perpendicular to the gate lines at substan 
tially fixed intervals, 

a plurality of thin film transistors and pixel electrodes in a 
matrix pixel region defined by the gate lines and the data 
lines, and 

an Orientation film on the thin film transistors and the pixel 
electrodes. 

29. The method according to claim 27, wherein the thin film 
transistor substrate includes: 

a plurality of gate lines running in a first direction at 
substantially fixed intervals, 

a plurality of data lines running in a second direction 
Substantially perpendicular to the gate lines at substan 
tially fixed intervals, 

a plurality of thin film transistors on the first substrate, 
a pixel electrode and a common electrode on the first sub 

strate, and 
an orientation film on the thin film transistors and the pixel 
and common electrodes. 
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30. The method according to claim 29, wherein the color 

filter substrate includes: 
a black matrix layer, 
a Color filter layer between the black matrix layer for 

5 displaying three colors of red, green, and blue, and 
an orientation film on the color filter layer. 
31. The method according to claim 27, wherein the color 

filter substrate includes: 
a black matrix layer, 
a color filter layer between the black matrix layer for 

displaying three colors of red, green, and blue, 
a common electrode to apply an electric field to the liquid 

Crystal together with the pixel electrodes, and 
an Orientation film on the common electrode. 
32. The method according to claim 27, wherein the color 

filter substrate includes: 
a black matrix layer, 
a color filter layer between the black matrix layer for 

displaying three colors of red, green, and blue, and 
an orientation film on the color filter layer: 
33. The method according to claim 22, wherein the liquid 

Crystal is dispensed onto the first substrate, and wherein first 
substrate is a color filter substrate and the second substrate is 
a thin film transistor substrate. 

34. The method according to claim 22, further comprising 
a step of cleaning the first substrate and the second substrate 
in serial Order in a same cleaning unit. 

35. The method according to claim 22, filrther comprising 
a step of cutting the liquid crystal panel into a plurality of unit 
liquid crystal panels to form a plurality of liquid crystal 
display devices. 

36. The method according to claim 35, further comprising 
a step of inspecting defects of the unit liquid crystal panels. 

37. The method according to claim 22, further comprising 
a step of passing the first and second substrates through a 
silver dot forming portion of the single production process 
line in serial Order, silver dots forming on the first substrate 
with the second substrate passing without forming silver dots 
thereon. 

38. The method according to claim 22, further comprising 
passing the first and second substrates through each compo 
ment of the single production process line. 

39. The method according to claim 22, wherein the seal 
dispenser is distinct from the liquid crystal dispenser. 

40. The method according to claim 22, wherein the seal 
dispenser does not overlap with the liquid crystal dispenser: 
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