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(57) ABSTRACT 

An ?at-panel display (FPD) manufacturing apparatus Which 
has a con?guration capable of easily processing large-siZe 
substrates While achieving easy manufacturing, transporting, 
operating, and repair processes. 
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APPARATUS FOR MANUFACTURING 
FLAT-PANEL DISPLAY 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an apparatus for 
manufacturing a ?at-panel display, and, more particularly, to 
a ?at-panel display manufacturing apparatus Which has an 
arrangement suitable to perform desired processes for large 
siZe substrates. 

[0003] 2. Description of the Related Art 

[0004] Referring to FIG. 1, a general ?at-panel display 
(FPD) manufacturing apparatus is illustrated, Which is used 
to manufacture FPDs such as liquid crystal displays and 
plasma display panels (PDPs). As shoWn in FIG. 1, the FPD 
manufacturing apparatus, Which is designated by reference 
numeral 1, includes a load lock chamber 100, a feeding 
chamber 200, and a processing chamber 300, Which are 
connected in series. A gate valve G is arranged betWeen 
adjacent ones of the chambers, in order to independently 
maintain a vacuum atmosphere in each chamber. 

[0005] The load lock chamber 100 is connected to an 
external station, in order to receive a substrate to be pro 
cessed in the FPD manufacturing apparatus for loading of 
the substrate or to discharge a substrate completely pro 
cessed in the FPD manufacturing apparatus for unloading of 
the substrate. The load lock chamber 100 is repeatedly 
sWitched betWeen a vacuum state and an atmospheric state, 
so that the load lock chamber 100 is selectively communi 
cated With the external station. A loading die 102 is arranged 
in the load lock chamber 100, in order to load one or more 
substrates on the loading die 102. 

[0006] Aligners 106 are arranged around the loading die 
102, in order to correct the position of a substrate S load on 
the loading die 102, as shoWn in FIG. 1. The aligners 106 
correct the position of the substrate S by diagonally pushing 
the sides of the substrate S loaded on the loading die 102. An 
exhausting device (not shoWn) and a gas supplier (not 
shoWn) are also installed in the load lock chamber 100, in 
order to change the atmosphere of the load lock chamber 100 
betWeen a vacuum state and an atmospheric state. 

[0007] The feeding chamber 200 is connected betWeen the 
load lock chamber 100 and the processing chamber 300. The 
feeding chamber 200 is provided With a feeding robot 202 
arranged in the interior of the feeding chamber 200, so that 
the feeding chamber 200 serves as an intermediate passage 
for feeding a substrate betWeen the load lock chamber 100 
and the processing chamber 300 for loading/unloading of the 
substrate. The feeding chamber 200 is maintained in a 
vacuum atmosphere, so that the processing chamber 300 is 
maintained in a vacuum atmosphere. 

[0008] The processing chamber 300 is equipped With a 
loading die 302 to load a substrate in the processing chamber 
300, and a processing device (not shoWn) to perform a 
desired process for the substrate loaded in the processing 
chamber 300. For example, an etch process is carried out in 
a vacuum atmosphere established in the processing chamber 
300. 

[0009] Such an FPD manufacturing apparatus may be of a 
cluster type in Which a plurality of processing chambers 300 
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are connected to a single feeding chamber 200, as shoWn in 
FIG. 2. In this case, the feeding chamber 200 may have a 
circular or polygonal shape such that a plurality of process 
ing chambers 300 are arranged around the feeding chamber 
200. 

[0010] MeanWhile, recently-developed FPD manufactur 
ing apparatuses include vacuum chambers having an 
extremely large siZe, for example, a Width of 3 m or more, 
in order to process substrates having a large siZe of 2 m or 
more. For this reason, there is a problem in transporting such 
vacuum chambers from a manufacturing place thereof to an 
installation place thereof. In other Words, such a vacuum 
chamber, Which has a Width of 3 m or more, cannot be 
transported by land, taking into consideration the road 
conditions of Korea and other foreign countries. 

[0011] Furthermore, Where such a large-siZe vacuum 
chamber is manufactured in the form of a single body, it is 
necessary to use a large-siZe machining device for the 
machining of a metal material to form an outer housing of 
the vacuum chamber. In addition, the machining process is 
also difficult. 

[0012] Also, When it is necessary to repair structures 
installed in the interior of the vacuum chamber, in order to 
eliminate various problems generated during operation of 
the vacuum chamber, the top of the vacuum chamber must 
be opened. Where the vacuum chamber is manufactured in 
the form of a single body, hoWever, it is difficult to open the 
top of the vacuum chamber. Furthermore, much labor is 
required. For this reason, it is impossible to easily repair the 
vacuum chamber. 

[0013] Due to an increase in chamber siZe, the footprint of 
the vacuum chamber in a clean room is also greatly 
increased. Therefore, it is necessary to provide an FPD 
manufacturing apparatus capable of efficiently processing 
large-siZe substrates Without an increase in footprint. 

SUMMARY OF THE INVENTION 

[0014] It is an object of the invention to provide an FPD 
manufacturing apparatus Which is capable of easily process 
ing large-siZe substrates While achieving easy manufactur 
ing, transporting, operating, and repair processes. 

[0015] In accordance With one aspect, the present inven 
tion provides a separable vacuum chamber of a ?at-panel 
display manufacturing apparatus comprising: a top plate 
forming a top of the chamber; a bottom plate facing the top 
plate and forming a bottom of the chamber; a peripheral Wall 
plate coupled, at upper and loWer ends thereof, to the top 
plate and the bottom plate, respectively, to de?ne a closed 
space, the peripheral Wall plate having, at an end thereof 
connected to the bottom plate, an extension extending in a 
peripheral direction of the chamber inside the chamber to 
form a step on the bottom plate; a cover member arranged 
on the bottom plate to extend in the peripheral direction of 
the chamber inside the chamber such that the cover member 
covers the extension of the peripheral Wall plate; and seal 
members interposed betWeen the extension and the cover 
member and betWeen the bottom plate and the cover mem 
ber to shield the closed space from an outside of the 
chamber. 

[0016] In accordance With another aspect, the present 
invention provides a separable vacuum chamber of a ?at 
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panel display manufacturing apparatus comprising: a top 
plate forming a top of the chamber; a bottom plate facing the 
top plate and forming a bottom of the chamber; a peripheral 
Wall plate coupled, at upper and loWer ends thereof, to the 
top plate and the bottom plate, respectively, to de?ne a 
closed space, the peripheral Wall plate having, at an end 
thereof connected to the top plate, an extension extending in 
a peripheral direction of the chamber inside the chamber to 
form a step on the top plate; a cover member arranged on the 
top plate to extend in the peripheral direction of the chamber 
inside the chamber such that the cover member covers the 
extension of the peripheral Wall plate; and seal members 
interposed betWeen the extension and the cover member and 
betWeen the top plate and the cover member to shield the 
closed space from an outside of the chamber. 

[0017] In accordance With another aspect, the present 
invention provides a separable vacuum chamber used in 
manufacturing ?at-panel displays, comprising: a chamber 
housing divided into at least tWo sections, Wherein the 
vacuum chamber is formed by assembling the chamber 
housing sections, together With elements to be arranged in 
the vacuum chamber. 

[0018] In accordance With another aspect, the present 
invention provides a ?at-panel display manufacturing appa 
ratus comprising a plurality of chambers each adapted to 
perform a required process for a substrate, Wherein at least 
one of the chambers comprises: a chamber housing having 
a gateWay formed at a top of the chamber housing; a top 
cover mounted to the top of the chamber housing to open/ 
close the gateWay, and provided With one or more openings 
formed through the top cover in a thickness direction of the 
top cover; one or more auxiliary covers each mounted to the 
top cover to open/close an associated one of the one or more 

openings; and one or more seal members each interposed 
betWeen the top cover and an associated one of the one or 
more auxiliary covers to provide a sealing effect betWeen the 
top cover and the associated auxiliary cover. 

[0019] In accordance With another aspect, the present 
invention provides a ?at-panel display manufacturing appa 
ratus comprising a load lock chamber, a feeding chamber, 
and a processing chamber, to manufacture ?at-panel dis 
plays, Wherein the load lock chamber comprises: a vacuum 
chamber housing, in Which vacuum can be established; an 
opening formed through a peripheral Wall of the vacuum 
chamber housing to alloW a substrate to pass through the 
opening for loading of the substrate into the vacuum cham 
ber housing and unloading of the substrate from the vacuum 
chamber housing; a gate valve adapted to open/close the 
opening; and end effecter receiving grooves formed at a 
bottom Wall of the vacuum chamber housing to receive end 
effectors of a substrate feeding robot installed outside the 
load lock chamber, respectively, each of the end effecter 
receiving grooves having a predetermined depth to alloW an 
associated one of the end effectors to move vertically in the 
end effecter receiving groove. 

[0020] In accordance With another aspect, the present 
invention provides a method for loading a substrate in a load 
lock chamber, comprising the steps of: A) opening an 
opening of the load lock chamber, and inserting a substrate 
into the load lock chamber by use of a substrate feeding 
robot While inserting end effecters of the feeding robot into 
end effecter receiving grooves of the load lock chamber; B) 
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loWering the end effecters of the feeding robot in the end 
effecter receiving grooves, thereby loading the substrate in 
the load lock chamber; C) horiZontally moving the feeding 
robot, thereby ejecting the feeding robot from the load lock 
chamber; and D) closing the opening, and establishing a 
vacuum atmosphere in the load lock chamber. 

[0021] In accordance With another aspect, the present 
invention provides a ?at-panel display manufacturing appa 
ratus comprising a load lock chamber, a feeding chamber, 
and a processing chamber, Wherein the feeding chamber 
comprises: a feeding robot comprising a feeding arm 
arranged at a loWer portion of the feeding chamber, and a 
driver coupled to a loWer end of the feeding arm, and seated 
on a bottom of the feeding chamber; a vertical driver 
arranged beneath the feeding chamber, and adapted to lift the 
feeding robot to a level of a door; a driver gateWay formed 
at one side of the feeding chamber to alloW the driver to pass 
through the driver gateWay; and the door mounted to the 
feeding chamber to open/close the driver gateWay. 

[0022] In accordance With another aspect, the present 
invention provides a ?at-panel display manufacturing appa 
ratus comprising an electric ?eld generating system, a pro 
cessing gas supplying system, and an exhausting system, 
Which are arranged in a vacuum chamber, to perform a 
required process for a substrate loaded in the vacuum 
chamber, Wherein the vacuum chamber comprises: a cham 
ber body forming a side Wall of the vacuum chamber; a top 
cover coupled to a top portion of the chamber body to form 
a top Wall of the vacuum chamber; and a bottom cover 
coupled to a bottom portion of the chamber body to form a 
bottom Wall of the vacuum chamber, Wherein the chamber 
body is provided, at a loWer end thereof, With an engagement 
rim horiZontally inWardly protruded from the loWer end of 
the chamber body to be engaged With the bottom cover, 
Wherein the loWer cover is provided, at a peripheral edge 
thereof, With an engagement groove having a shape con 
forming to the engagement rim. 

[0023] In accordance With another aspect, the present 
invention provides a method for repairing a ?at-panel dis 
play manufacturing apparatus, comprising the steps of: A) 
separating a top cover from a chamber body by a feeding 
device; B) separating a bottom cover from the chamber body 
by the feeding device, and laying the bottom cover on a 
Working die; C) repairing the bottom cover; D) coupling the 
bottom cover to the chamber body by the feeding device; 
and E) coupling the top cover to the chamber body by the 
feeding device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The above objects, and other features and advan 
tages of the present invention Will become more apparent 
after reading the folloWing detailed description When taken 
in conjunction With the draWings, in Which: 

[0025] FIG. 1 is a schematic vieW illustrating a layout of 
a general FPD manufacturing apparatus; 

[0026] FIG. 2 is a schematic vieW illustrating a layout of 
another general FPD manufacturing apparatus; 

[0027] FIG. 3 is a front vieW illustrating a separable 
vacuum chamber according to a ?rst embodiment of the 

present invention; 
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[0028] FIGS. 4a and 4b are enlarged views corresponding 
to a portion “A” of FIG. 3, respectively; 

[0029] FIG. 5 is a front vieW illustrating a structure of a 
stacked chamber included in an FPD manufacturing appa 
ratus according to a second embodiment of the present 
invention; 
[0030] FIGS. 6a to 6d are schematic vieWs respectively 
illustrating various protrusion/groove type engagement 
structures applied to the stacked chamber of FIG. 5; 

[0031] FIG. 7 is a plan vieW illustrating a coupled state of 
a separable vacuum chamber according to a third embodi 
ment of the present invention; 

[0032] FIG. 8 is a plan vieW illustrating an exploded state 
of the separable vacuum chamber according to the third 
embodiment of the present invention; 

[0033] FIG. 9 is an elevation vieW illustrating structures 
of coupling surfaces of vacuum chamber sections according 
to the third embodiment of the present invention; 

[0034] FIG. 10 is a perspective vieW illustrating the 
structures of the coupling surfaces of the vacuum chamber 
sections according to the third embodiment of the present 
invention; 
[0035] FIG. 11 is a plan vieW schematically illustrating a 
coupled state of a top cover and auxiliary covers to a feeding 
chamber included in an FPD manufacturing apparatus 
according to a fourth embodiment of the present invention; 

[0036] FIG. 12 is a transversal sectional vieW correspond 
ing to FIG. 3; 

[0037] FIG. 13 is an exploded perspective vieW illustrat 
ing the top cover and auxiliary covers arranged at the top of 
the feeding chamber included in the FPD manufacturing 
apparatus according to the fourth embodiment of the present 
invention; 
[0038] FIG. 14 is a transversal sectional vieW illustrating 
a structure of a load lock chamber according to a ?fth 
embodiment of the present invention; 

[0039] FIG. 15 is a longitudinal sectional vieW illustrating 
the structure of the load lock chamber according to the ?fth 
embodiment of the present invention; 

[0040] FIG. 16 is a How chart illustrating a method for 
loading a substrate in the load lock chamber according to the 
?fth embodiment of the present invention; 

[0041] FIGS. 17a and 17b are sectional vieWs illustrating 
a procedure for unloading a feeding robot from a feeding 
chamber included in an FPD manufacturing apparatus 
according to a sixth embodiment of the present invention, 
respectively; 

[0042] FIG. 18 is a plan vieW illustrating the feeding 
chamber of FIGS. 17a and 17b; 

[0043] FIG. 19 is an elevation vieW illustrating a state in 
Which the feeding robot is unloaded from the feeding 
chamber in the FPD manufacturing apparatus according to 
the sixth embodiment of the present invention; 

[0044] FIG. 20 is an exploded perspective vieW illustrat 
ing a structure of a vacuum chamber according to a seventh 
embodiment of the present invention; 
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[0045] FIG. 21 is a schematic vieW illustrating a process 
for assembling and repairing a bottom cover in accordance 
With the seventh embodiment of the present invention; 

[0046] FIG. 22 is a How chart illustrating a method for 
manufacturing and assembling a vacuum chamber according 
to the seventh embodiment of the present invention; and 

[0047] FIG. 23 is a How chart illustrating a method for 
repairing the vacuum chamber according to the seventh 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0048] Hereinafter, exemplary embodiments of the present 
invention Will be described With reference to the annexed 
draWings. In the folloWing description, elements respec 
tively corresponding to those in FIGS. 1 and 2 Will be 
designated by the same reference numerals. 

[0049] <First Embodiment> 

[0050] FIG. 3 is a front vieW illustrating a separable 
vacuum chamber included in an FPD manufacturing appa 
ratus according to a ?rst embodiment of the present inven 
tion. FIGS. 4a and 4b are enlarged vieWs corresponding to 
a portion “A” in FIG. 3, respectively. Although the illus 
trated vacuum chamber is applicable to any one of a load 

lock chamber, a feeding chamber, and a processing chamber, 
the folloWing description Will be given only in conjunction 
With the case in Which the vacuum chamber is applied to a 
load lock chamber, for convenience of description. 

[0051] As shoWn in FIG. 3, the separate vacuum chamber 
according to this embodiment, Which is designated by ref 
erence numeral 100, includes a top plate 110 and a bottom 
plate 120, Which face each other to de?ne the top and bottom 
of the chamber 100, respectively, and a peripheral Wall plate 
130 coupled, at upper and loWer ends thereof, to the top plate 
110 and bottom plate 120, respectively. Extensions 135 are 
formed at the upper and loWer ends of the peripheral Wall 
plate 130 such that the extensions 135 extend along the top 
plate 110 and bottom plate 120 inside the vacuum chamber 
100, thereby forming steps on the top plate 110 and bottom 
plate 120, respectively, as shoWn in FIGS. 3, 4a and 4b. 
Although tWo extensions 135 are arranged at both ends of 
the peripheral Wall plate 130, respectively, in the illustrated 
case, a single extension 135 may be formed only at one end 
of the peripheral Wall plate 130. 

[0052] Thus, each of the extensions 135 extends from one 
end or each end of the peripheral Wall plate 130 along an 
inner surface of the vacuum chamber 100 to form a step at 
the top plate 110, bottom plate 120, or each of the top and 
bottom plates 110 and 120, as shoWn in FIG. 4a. Each 
extension 135 has three surfaces, that is, an outer surface or 
contact surface 135a contacting the top plate 110 or bottom 
plate 120, an inner surface 135b, and an end surface 135c. 

[0053] In order to shield the interior of the chamber 100 
from the outside of the chamber 100, and thus, to effectively 
maintain the interior of the chamber 100 in a vacuum state, 
seal members 140 are arranged at the steps of the top plate 
110, bottom plate 120, or both the top and bottom plates 110 
and 120, respectively, as shoWn in FIG. 3. Cover members 
150 are also arranged at the steps of the top plate 110, bottom 
plate 120, or both the top and bottom plates 110 and 120, 
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respectively, to cover the extensions 135 under the condition 
in Which each seal member 140 is interposed betWeen an 
associated one of the steps and an associated one of the 
cover members 150. Each cover member 150 is in contact 
With surfaces de?ning the associated step, that is, the surface 
portion of the associated extension 135, the surface portion 
of the peripheral Wall plate 130 formed With the extension 
135, and the surface portion of the top plate 110 or bottom 
plate 120 contacting the extension 135. 

[0054] Each cover member 150 minimiZes exposure of an 
associated one of the seal members 140 to plasma gas 
present in the chamber 100, and thus, protects the associated 
seal member 140. Preferably, each cover member 150 is in 
close contact With the peripheral Wall plate 130 and the 
associated top plate 110 or bottom plate 120 While covering 
the associated seal member 140. In the case of the cover 
member 150, Which is coupled to the bottom plate 120, this 
coupling may be simply achieved, using the Weight of the 
cover member 150, as shoWn in FIG. 4a. HoWever, it is 
preferred that the coupling of the cover member 150 to the 
bottom plate 120 be achieved, using fastening members such 
as screWs or bolts, in order to obtain a higher coupling force. 
On the other hand, in the case of the cover member 150, 
Which is coupled to the top plate 110, this coupling must be 
achieved, using fastening members such as screWs or bolts, 
as shoWn in FIG. 3, in order to prevent the cover member 
150 from being separated from the top plate 110 by the 
Weight of the cover member 150. 

[0055] As shoWn in FIGS. 3 and 4a, each seal member 
140 may comprise O-rings, Which may be typically used in 
a general vacuum chamber. In accordance With the illus 
trated embodiment of the present invention, each seal mem 
ber 140 comprises a pair of O-rings 140a respectively 
arranged on the associated extension 135 and the top plate 
110 or bottom plate 120 Where the extension 135 is arranged. 

[0056] The O-rings 140a of each seal member 140 may be 
separate from each other or integral With each other. In the 
case of FIG. 4a, the O-rings 140a of each seal member 140 
are arranged on the associated extension 135 and a portion 
of the top plate 110 or bottom plate 120 positioned near the 
end surface 135C of the extension 135, respectively, While 
being separate from each other. On the other hand, in the 
case of FIG. 4b, each seal member 140 comprises a pair of 
O-rings 140b respectively arranged on the associated exten 
sion 135 and the portion of the top plate 110 or bottom plate 
120 positioned near the end surface 135C of the extension 
135, respectively, While being integral With each other. 
Where the seal members 140, each of Which comprises the 
O-rings 140b having an integral structure as shoWn in FIG. 
4b, are used, it is possible to more effectively maintain the 
chamber 100 in a vacuum state. 

[0057] Although each seal member 140 has been 
described as comprising a pair of O-rings 140a or 140b 
respectively arranged on the inner surface 135b of the 
associated extension 135 and the top plate 110 or bottom 
plate 120, Where the extension 135 is arranged, While being 
separate from each other or integral With each other, as 
shoWn in FIG. 4a or 4b, the seal member 140 may have a 
structure in Which the O-ring 140a or 140b, Which is adapted 
to be arranged on the extension 135, is not arranged on the 
inner surface 135b of the extension 135, but is arranged at 
the end surface 135C of the extension 135, if necessary. 

Aug. 25, 2005 

[0058] In order to manufacture the separable vacuum 
chamber 100, the bottom plate 120, Which constitutes the 
bottom of the chamber 100, is ?rst installed at a desired 
place. For simpli?cation of description, the folloWing 
description Will be given only in conjunction With an assem 
bly process carried out at one side of the chamber 100 Where 
seal members 140 each having a separate O-ring structure 
are used. Thereafter, one O-ring 140a of one seal member 
(loWer seal member) 140 is laid on the bottom plate 120. In 
order to place the O-ring 140a in position on the bottom 
plate 120, it is preferred that a seat, Which is adapted to 
receive a portion of the O-ring 140a, be formed at a portion 
of the bottom plate 120 Where the O-ring 140a Will be 
placed. 

[0059] After the placement of the O-ring 140a on the 
bottom plate 120, the peripheral Wall plate 130 is installed 
on the bottom plate 120 such that the outer surface 135a of 
the loWer extension 135, Which is formed at the loWer end 
of the peripheral Wall plate 130, comes into contact With the 
bottom plate 120, as shoWn in FIG. 4a. As a result, a loWer 
step is formed on the bottom plate 120. Since no O-ring is 
interposed betWeen the bottom plate 120 and the loWer end 
surface of the peripheral Wall plate 130, contrary to con 
ventional cases, it is unnecessary to form a seat adapted to 
receive a portion of the O-ring, at the loWer end surface of 
the peripheral Wall plate 130 contacting the bottom plate 
120. 

[0060] After the installation of the peripheral Wall plate 
130 on the bottom plate 120, the other O-ring 140a of the 
loWer seal member 140 is laid on the inner surface 135b of 
the loWer extension 135 formed at the loWer end of the 
peripheral Wall plate 130, as shoWn in FIG. 4a. In order to 
place the other O-ring 140a in position on the loWer exten 
sion 135, a seat, Which is adapted to receive a portion of the 
other O-ring 140a, is formed at the inner surface 135b of the 
loWer extension 135. Accordingly, the other O-ring 140a is 
laid on the seat formed at the inner surface 135b of the loWer 
extension 135. 

[0061] Thereafter, one cover member 150 (loWer cover 
member) is arranged at the loWer step such that the loWer 
cover member 150 comes into contact With the peripheral 
Wall plate 130 and bottom plate 120 under the condition in 
Which the loWer cover member 150 covers the O-rings 140 
of the loWer seal member 140 respectively laid on the upper 
surface of the bottom plate 120 and the inner surface 135b 
of the loWer extension 135. The loWer surface of the loWer 
cover member 150 has a particular shape such that the loWer 
surface comes into contact With the extension 135 forming 
the loWer step, and thus, engages With the extension 135. 
The loWer surface of the loWer cover member 150 is also 
formed With seats to partially receive the O-ring 140a 
arranged on the inner surface 135b of the extension 135 and 
the O-ring 140a arranged on the upper surface of the bottom 
plate 120, respectively. Thereafter, the loWer cover member 
150 is fastened to the bottom plate 120 by means of 
fastening members such as bolts or screWs, in order to ?rmly 
couple the loWer cover member 150 to the bottom plate 120, 
and thus, to prevent movement of the loWer cover member 
150, and to protect the O-rings 140a. 

[0062] Thus, the loWer structure of the chamber 100 is 
completely formed in accordance With the above-described 
assembly process. Using the same assembly process as the 


























