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(57) ABSTRACT 

Disclosed herein is a flat panel display manufacturing appa 
ratus in a predetermined proceSS is performed using plasma 
generated therein. In Such a flat panel display manufacturing 
apparatus, a process gas is Supplied into a chamber in an 
evenly diffused State to generate even plasma inside a 
Symmetrical interior Space of the chamber. Consequently, 
the flat panel display manufacturing apparatus can appro 
priately control flow rate of the plasma, thereby being 
capable of performing even processing on a large-scale 
Substrate. In the flat panel display manufacturing apparatus, 
a Substrate pedestal thereof is provided with a combination 
of Vertical and horizontal Shielding members, thereby being 
entirely protected from attack of the plasma, resulting in an 
increased life-span. 
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FLAT PANEL DISPLAY MANUFACTURING 
APPARATUS 

FIELD OF THE INVENTION 

0001. The present invention relates to a flat panel display 
manufacturing apparatus which is capable of performing a 
predetermined proceSS on a Substrate under vacuum using 
plasma generated in the chamber. 
0002 1. Background of the Invention 
0003 2. Description of the Related Art 
0004. In general, flat panel display manufacturing appa 
ratuses are classified into wet-etching apparatuses using 
wet-chemical, and dry-etching apparatuses using inert gas. 

0005. In such a dry-etching apparatus, a specific reactive 
gas is introduced into a strong electric field produced 
between two Substrate pedestals, So that it is changed into an 
ionized plasma gas while being taken away electrons by the 
electric field. Here, the ionized plasma gas shows high 
reactivity in a neutral State. After that, using a byproduct 
produced as the plasma gas reacts with exposed regions of 
an oxide film not covered by a photoresist mask, the 
dry-etching apparatus performs a predetermined process, 
Such as etching. 

0006 The reactive gas, for use in the operation of the 
dry-etching apparatus, is introduced into a chamber of the 
dry-etching apparatus, So as to be used in a predetermined 
reaction, by passing through a shower head installed in an 
upper portion of the chamber. After reaction completion, the 
reactive gas is discharged to the outside via a pumping port 
formed at one side of the chamber. 

0007 FIG. 1 is a sectional view illustrating the structure 
of a conventional flat panel display manufacturing appara 
tus. As shown in FIG. 1, the shower head, provided in the 
conventional dry-etching type apparatus, has a complicated 
structure wherein a plurality of diffusion plates 4 and 5 are 
mounted, resulting in an increase in manufacturing costs of 
the dry-etching apparatus. 

0008. The shower head further comprises a spray plate 6 
installed at an open lower Surface of a shower head body 3. 
Typically, the spray plate 6 is formed with hundreds to 
thousands of Spray holes, and the diameter of the Spray holes 
is excessively Small, less than 1 mm, complicating proceSS 
ing of the Spray holes. 

0009. The shower head body 3 and the spray plate 6 are 
usually made of aluminum, and are externally anodized. In 
this case, if a specific region of the anodized aluminum is 
damaged by plasma and exposed to the outside, electric 
current is instantaneously concentrated on the exposed alu 
minum of the shower head body and the Spray plate, causing 
an arcing phenomenon. Here, the shower head Serves as an 
upper Substrate pedestal. Once the arcing phenomenon 
occurs, partial particles of the anodized aluminum are sepa 
rated and act as contaminants. 

0010. Such an arcing phenomenon, specifically, fre 
quently occurs around the Spray holes of the Spray plate 6, 
causing damage to the Spray holes and resulting in the 
necessity of periodic exchange of the Spray plate 6. How 
ever, due to the high price and difficult manufacturing 
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process thereof, frequent eXchange of the Spray plate 6 
disadvantageously increases the price of Substrates being 
produced. 
0011 Recently in the flat panel display manufacturing 
industry, large-scale Substrates have been processed by the 
flat panel display manufacturing apparatus with the result 
that the Surface area of the Spray plate 6 as well as the flat 
panel display manufacturing apparatus itself is on the 
increase. The Spray plate having Such an increased Surface 
area, however, Suffers from warping at the center region 
thereof, complicating even diffusion of a process gas. 
0012 Meanwhile, the chamber of the flat panel display 
manufacturing apparatus has a Substrate entrance/exit open 
ing formed to communicate with the outside, and a gate is 
provided external to the Substrate entrance/exit opening to 
open or close it. In this case, an inner wall Surface of the 
chamber defined by the Substrate entrance/exit opening 
recedes from the Substrate pedestals as compared to the 
remaining wall Surface of the chamber. This provides the 
chamber with an asymmetrical interior Space about the 
Substrate pedestals and generates uneven plasma flow inside 
the chamber, resulting in uneven processing of Substrates. 

SUMMARY OF THE INVENTION 

0013 Therefore, the present invention has been made in 
view of the above problems, and it is an object of the present 
invention to provide a flat panel display manufacturing 
apparatus having a shower head, which has a simplified 
Structure and is easy to manufacture. 
0014. It is another object of the present invention to 
provide a flat panel display manufacturing apparatus having 
a shower head which can eliminate generation of an arcing 
phenomenon around Spray holes during etching. 
0015. It is still another object of the present invention to 
provide a flat panel display manufacturing apparatus having 
a shower head which can prevent warping at the center 
region of a spray plate thereof. 
0016. It is still another object of the present invention to 
provide a flat panel display manufacturing apparatus having 
a chamber which defines a Symmetrical interior Space in 
order to prevent a Substrate from being unevenly processed 
due to Spatial asymmetry. 
0017. It is still another object of the present invention to 
provide a flat panel display manufacturing apparatus having 
baffles, which can maintain constant flow rate of plasma 
regardless of exhaust units, thereby enabling even proceSS 
ing of a Substrate. 
0018. It is yet another object of the present invention to 
provide a flat panel display manufacturing apparatus having 
a plasma Shielding device, which can effectively protect a 
Substrate pedestal from plasma. 
0019. In accordance with the present invention, the above 
and other objects can be accomplished by the provision of a 
flat panel display manufacturing apparatus comprising: a 
chamber under Vacuum, a Substrate pedestal located in a 
lower portion of the chamber, on the Substrate pedestal being 
disposed a Substrate So that a predetermined proceSS is 
performed on the Substrate using plasma generated in the 
chamber, and a shower head, wherein the shower head 
comprises: a shower head body located in an upper portion 
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of the chamber, the shower head body having a hollow 
Structure opened at a lower Surface thereof; a diffusion plate 
horizontally mounted in the shower head body and having a 
plurality of diffusion holes formed through predetermined 
positions, a Spray plate Spaced apart from the diffusion plate 
by an even predetermined height So as to be mounted at the 
open lower Surface of the shower head body, the Spray plate 
having a plurality of Spray holes formed through predeter 
mined positions, and Spray plate Supporting members con 
nected at their lower ends to the Spray plate and connected 
at their upper ends to a top wall Surface of the shower head 
body for Supporting and fixing the Spray plate relative to the 
shower head body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020. The above and other objects, features and other 
advantages of the present invention will be more clearly 
understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 

0021 FIG. 1 is a sectional view illustrating the structure 
of a conventional flat panel display manufacturing appara 
tuS, 

0022 FIG. 2 is a sectional view illustrating the structure 
of a flat panel display manufacturing apparatus in accor 
dance with the present invention; 
0023 FIG. 3 is a perspective view illustrating the struc 
ture of a diffusion plate mounted in a shower head in 
accordance with the present invention; 
0024 FIG. 4 is a sectional view illustrating the structure 
of a diffusion hole perforated through the diffusion plate 
shown in FIG. 3; 
0.025 FIG. 5 is a perspective view illustrating the struc 
ture of a Spray plate included in the shower head in accor 
dance with the present invention; 
0.026 FIG. 6 is a perspective view illustrating the struc 
ture of a Spray hole plug in accordance with the present 
invention; 

0.027 FIG. 7 is a sectional view of the spray hole plug 
shown in FIG. 6; 

0028 FIG. 8 is a sectional view illustrating the structure 
of carrier and processing chambers of the flat play display 
manufacturing apparatus in accordance with the present 
invention, in the processing chamber being defined imagi 
nary interior Space for use in generation of plasma; 

0029 FIG. 9 is a perspective view illustrating the struc 
ture of baffles in accordance with the present invention; 
0030 FIG. 10 is an exploded perspective view illustrat 
ing the Structure of a plasma Shielding device in accordance 
with the present invention; 
0.031 FIG. 11 is a sectional view illustrating the shape of 
engagement Surfaces of respective pieces of a horizontal 
shielding member in accordance with Embodiment 3-1 of 
the present invention; 
0.032 FIG. 12 is a sectional view illustrating the shape of 
engagement Surfaces of respective pieces of a horizontal 
shielding member in accordance with Embodiment 3-2 of 
the present invention; 
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0033 FIG. 13 is a sectional view illustrating the shape of 
engagement Surfaces of respective pieces of a horizontal 
shielding member in accordance with Embodiment 3-3 of 
the present invention; 
0034 FIG. 14 is a sectional view illustrating the shape of 
engagement Surfaces of respective pieces of a horizontal 
shielding member in accordance with Embodiment 3-4 of 
the present invention; 
0035 FIG. 15 is a sectional view illustrating the coupling 
manner of horizontal and Vertical shielding members in 
accordance with Embodiment 3-5 of the present invention; 
0036 FIG. 16 is a sectional view illustrating the coupling 
manner of horizontal and Vertical shielding members in 
accordance with Embodiment 3-6 of the present invention; 
0037 FIG. 17 is a sectional view illustrating the coupling 
manner of horizontal and Vertical shielding members in 
accordance with Embodiment 3-7 of the present invention; 
and 

0038 FIG. 18 is a sectional view illustrating the coupling 
manner of horizontal and Vertical shielding members in 
accordance with Embodiment 3-8 of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0039 Now, preferred embodiments of the present inven 
tion will be described in detail with reference to the accom 
panying drawings. From the following description, the 
present invention will be more clearly understood. 

Embodiment 1 

0040 FIG. 2 is a sectional view illustrating the structure 
of a flat panel display manufacturing apparatus in accor 
dance with the present invention. As shown in FIG. 2, the 
flat panel display manufacturing apparatus comprises a 
shower head 10, and in turn, the shower head 10 comprises: 
a shower head body 12, a diffusion plate 16, a Spray plate 14, 
and Spray plate Supporting members 18. 

0041) The shower head body 12 of the shower head 10 is 
positioned in an upper portion of a chamber of the flat panel 
display manufacturing apparatus, and defines an interior 
Space having a predetermined Volume. The shower head 
body 12 is open at a lower Surface thereof, and is fixedly 
attached at an upper Surface thereof to a top wall Surface of 
the chamber. At a predetermined position of the upper 
Surface of the shower head body 12 is formed a process gas 
inlet channel 17 for introducing a proceSS gas into the 
shower head body 12. An outer end of the proceSS gas inlet 
channel 17 is coupled to an RF current supply device (not 
shown). Such a shower head body 12 is preferably made of 
an electrically conductive material. 
0042. As shown in FIG. 2, the diffusion plate 16 is 
mounted in the shower head body 12, Specifically, in an 
upper portion of the shower head body 12, So that it is spaced 
apart from a top surface of the shower head body 12 by a 
predetermined distance. With Such a configuration, the pro 
ceSS gas is introduced via the process gas inlet channel 17 
and is primarily diffused in a Space defined by the prede 
termined distance, and then is Secondarily diffused while 
passing through diffusion holes 16a of the diffusion plate 16. 
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0.043 Referring to FIG. 3 illustrating the structure of the 
diffusion plate 16, a plurality of the diffusion holes 16a 
perforated through the diffusion plate 16, preferably, are 
uniformly distributed throughout the overall surface of the 
diffusion plate 16. This enables even diffusion of the process 
gaS. 

0044 FIG. 4 is a sectional view illustrating the structure 
of the diffusion hole 16a formed at the diffusion plate 16 
shown in FIG. 3. As shown in FIG.4, the diffusion hole 16a 
is perforated through the overall thickness of the diffusion 
plate 16. Such a diffusion hole 16a is divided into a narrow 
cylindrical upper portion 16a 1, and a conical lower portion 
16a2 having a downwardly-increasing diameter. Such a 
configuration is effective to achieve even diffusion of the 
proceSS gas passing through the diffusion hole 16a. That is, 
the proceSS gas, passed through the narrow cylindrical upper 
portion 16a 1 of the diffusion hole 16a, can widely spread out 
while passing through the conical lower portion 16a2. 
0.045 Referring again to FIG. 2, the spray plate 14 of the 
shower head 10 is mounted to seal the open lower surface of 
the shower head body 12. As can be seen from FIG. 5, the 
Spray plate 14 has a plurality of Spray holes 14a, and 
preferably, hundreds to thousands of the Spray holes 14a are 
provided in the Spray plate 14. Conventionally, each of the 
Spray holes has a diameter in a range of 0.1 mm to 1 mm. 
0046) If the diameter of the spray hole is too small, it 
complicates the processing of the Spray hole and conse 
quently increases the price of the Spray plate. This inevitably 
increases the price of a Substrate being produced by the flat 
panel display manufacturing apparatus. Therefore, in the 
present embodiment, the Spray plate 14 is designed in Such 
a manner that the Spray hole 14a has a relatively large 
diameter in a range of 3 mm to 8 mm, which is equal to 
approximately ten times the diameter of the conventional 
Spray hole, enabling easy manufacture thereof. 
0047. However, the above-described large diameter of 
the Spray hole 14a prevents the process gas from being 
evenly Supplied onto a Substrate (S) to be processed. In the 
present embodiment, for the purpose of reducing the diam 
eter of a proceSS gas passage defined in the Spray hole 14a 
to the size of the conventional Spray hole, a spray hole plug 
15 is inserted in the spray hole 14a. FIG. 6 is a perspective 
View illustrating the Structure of the Spray hole plug 15. AS 
shown in FIG. 6, the spray hole plug 15 has an annular 
holding head 15a, and a cylindrical body 15b having a 
diameter Smaller than an outer diameter of the annular 
holding head 15a. As can be seen from FIG. 7, the spray 
hole plug 15 defines a gas passage therein. The gas passage 
of the Spray hole plug 15 takes in the form of a cylinder, and 
is divided into a relatively wide upper portion 15c, and a 
relatively narrow lower portion 15d. In this case, preferably, 
the lower portion 15d of the gas passage has a diameter in 
a range of 0.1 mm to 1 mm, and is gently rounded at a lower 
end thereof as shown in FIG. 7. Such a rounding serves to 
prevent the lower end of the gas passage from being etched 
by the process gas when the proceSS gas passes through the 
upper and lower portions 15c and 15d of the gas passage. If 
the lower end of the spray hole plug 15 is etched by the 
proceSS gas and generates particles as an etching byproduct, 
the particles may act as contaminants when a predetermined 
proceSS is performed. 
0.048 Preferably, the spray hole plug 15 is made of an 
electrically insulative material, Such as cerazole or ceramic. 
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This is effective to prevent an arcing phenomenon, which is 
conventionally generated around the Spray holes 14a, and 
thus generates no impurities from the Spray plate 14 and 
minimizes damage to the Spray plate 14, thereby lengthening 
an exchange period of the Spray plate 14. Moreover, even if 
the Spray hole plug 15 is damaged, there is no difficulty in 
eXchanging the Spray hole plug 15 Since the Spray hole plug 
15 is easily removable from the spray hole 14a. 
0049 Referring again to FIG. 2, the spray plate support 
ing members 18 are mounted in the shower head body 12, 
So that their lower ends penetrate through the Spray plate 14 
and their upper ends are attached to the top Surface of the 
shower head body 12. That is, a plurality of the spray plate 
Supporting members 18 are mounted at predetermined cen 
tral positions of the Spray plate 14, and are adapted to 
prevent warping at the central region of the Spray plate 14. 
0050 Preferably, the spray plate supporting members 18 
are made of an electrically conductive material. This allows 
the RF current, supplied from the RF current Supply device 
(not shown), to simultaneously reach the overall Surface of 
the shower head 10, used as an upper Substrate pedestal. In 
general, the RF current mainly flows through the shower 
head body 12 made of the electrically conductive material. 
This means that the arrival times of the RF current may be 
differ from each other at the peripheral region and the central 
region of the Spray plate 14, thereby preventing the Substrate 
from being evenly processed. However, in the present 
embodiment, the RF current is adapted to flow via the spray 
plate Supporting members 18, thereby reaching the periph 
eral region and the central region of the Spray plate 14 at the 
Same time. 

0051. In the present embodiment, furthermore, between 
the upper surface of the shower head body 12 and the top 
wall Surface of the chamber is preferably interposed an 
insulator member 19, in order to insulate the wall of the 
chamber with the shower head body 12, since high-voltage 
current flows through the shower head body 12 upon receiv 
ing the RF current. 

Embodiment 2 

0052 FIG. 8 is a sectional view illustrating the structure 
of the chamber of the flat play display manufacturing 
apparatus in accordance with the present invention, in the 
chamber being defined an imaginary interior Space for use in 
the generation of plasma. As shown in FIG. 8, the chamber 
of the flat panel display manufacturing apparatus is formed 
at one side wall thereof with a Substrate entrance/exit 
opening 22. The flat panel display manufacturing apparatus 
of the present invention further comprises a gate valve 24 
provided external to the Substrate entrance/exit opening 22, 
and a shutter 26 provided internal to the Substrate entrance/ 
exit opening 22. 
0053. In this case, preferably, the shutter 26 is positioned 
So that an inner plane thereof coincides with an imaginary 
plane extending from an inner wall Surface of the chamber. 
This serves to provide the chamber with a symmetrical 
interior space defined by a line 27 shown in FIG. 8. The 
Symmetrical interior Space of the chamber is a plasma 
Susceptive region used to generate the plasma. That is, the 
presence of the shutter 26 allows the inner wall surface of 
the chamber to be continued across the Substrate entrance/ 
exit opening 22. In order to achieve even processing on the 
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overall Surface of the Substrate disposed on the Substrate 
pedestal 30, Such a symmetrical plasma Susceptive Space is 
essential. Therefore, when a predetermined process is per 
formed in the chamber, the interior of the chamber defines 
a Symmetrical Space by means of the shutter 26. 
0.054 Preferably, the shutter 26 is designed to be opened 
or closed in a sliding manner. Further, although both the gate 
valve 24 and the shutter 26, provided external and internal 
to the Substrate entrance/exit opening 22, are separately 
controllable, preferably, the shutter 26 and the gate valve 24 
are controlled to cooperate with each other, So as to be 
Simultaneously opened or closed. 

0055 FIG. 9 is a perspective view illustrating the struc 
ture of a baffle assembly in accordance with the present 
invention. As shown in FIG. 9, the flat panel display 
manufacturing apparatus in accordance with the present 
embodiment comprises a baffle assembly interposed in a 
space between the substrate pedestal 30 and the inner lateral 
wall Surface of the chamber. 

0056. The baffle assembly serves as an exhaust passage 
for downwardly directing the non-reacted gas and polymer 
generated in the chamber during processing or after proceSS 
completion. That is, instead of directly flowing downward 
through the space between the substrate pedestal 30 and the 
inner lateral wall Surface of the chamber, the proceSS gas and 
plasma are primarily blocked by the baffle assembly, and 
then flow downward through slits formed at predetermined 
positions of the baffle assembly. 

0057. In the space between the Substrate pedestal 30 and 
the inner lateral wall surface of the chamber below respec 
tive corners of the substrate pedestal 30 are installed exhaust 
units 46 as shown in FIG. 9. In principle, the process gas 
flows slowly near the corners of the substrate pedestal 30, 
and flows fast at the edges of the substrate pedestal 30 within 
the chamber. This causes corners and edges of the Substrate, 
which is disposed on the substrate pedestal 30, to be 
unevenly processed, complicating even processing of the 
Substrate. For this reason, it is preferable that corner regions 
of the baffle assembly are Separated from the remaining 
region, and are spaced apart from the remaining region by a 
predetermined height. 

0058. The baffle assembly of the present embodiment 
comprises first baffles 48 installed at the corner regions, and 
Second baffles 44 installed at the remaining region, which 
take a two-step structure. 

0059) The first and second baffles 48 and 44, as shown in 
FIG. 9, have a plurality of slits, respectively. The plurality 
of Slits are spaced apart from one another by predetermined 
distances for allowing passage of the non-reacted gas, etc. 
That is, instead of directly flowing toward the exhaust units 
46, the flow of the non-reacted gas, etc. is paused momen 
tarily and then is gradually exhausted little by little through 
the slits. 

0060. With the baffles 48 and 44 installed as stated above, 
the width of the gas passage is narrowed at the edge regions 
except for the corner regions, resulting in a reduced dis 
charge Speed of the process gas. In this way, the flow rates 
of the process gas at both the corner and edge regions of the 
substrate pedestal 30 are adjustable to coincide with each 
other. 
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0061 Further, as shown in FIG. 9, at predetermined 
positions below the first and second baffles 48 and 44 are 
preferably installed driving units 43 and 45 for vertically 
moving the first and second baffles 48 and 44. That is, the 
heights of the first and second baffles 48 and 44 are auto 
matically adjustable using the driving units 43 and 45. 
Therefore, before performing the predetermined process, the 
first and second baffles 48 and 44 are moved to appropriate 
positions where the flow rates of the proceSS gas at both the 
corner and edge regions of the Substrate pedestal 30 can 
coincide with each other in the most effective manner. 

Embodiment 3 

0062 FIG. 10 is an exploded perspective view illustrat 
ing the Structure of a plasma Shielding device in accordance 
with the present invention. The plasma Shielding device of 
the flat panel display manufacturing apparatus comprises a 
horizontal shielding member 40 which consists of a plurality 
of pieces Surrounding the edge of an upper Surface of the 
substrate pedestal 30, and a vertical shielding member 50 
which consists of a plurality of pieces Surrounding the lateral 
Surface of the Substrate pedestal 30 as well as an imaginary 
Surface extending downward from the lateral Surface. The 
horizontal and vertical shielding members 40 and 50 are 
coupled So that they come into close contact with each other. 
Such a plasma Shielding device is made of a plasma-resistant 
material, and preferred examples of the plasma-resistant 
material include ceramic, Vespel, or the like. 
0063. It should be understood that the plasma shielding 
device of the present embodiment is commonly applicable to 
the shower head 10 and the substrate pedestal 30. Preferably, 
the horizontal shielding member 40, installed around the 
periphery of the Substrate pedestal 30, is positioned higher 
than the substrate pedestal 30 by a predetermined height 
considering the thickness of the Substrate, disposed on the 
substrate pedestal 30 to be processed by the plasma. This 
Serves to prevent the lateral Surface and rear Surface of the 
substrate located on the substrate pedestal 30 from being 
attacked by the plasma. In this case, a preferred spacing 
height between the horizontal shielding member 40 and the 
Substrate pedestal 30 is approximately 2 mm. 
0064. Meanwhile, the horizontal shielding member 40 
Serves to prevent direct attack by the plasma, generated in a 
space between the Substrate pedestal 30 and the shower head 
10, toward the upper surface of the substrate pedestal 30. 
Here, it is difficult to form the horizontal shielding member 
40 to have a single unit Structure due to the use of large-scale 
Substrates. Therefore, as shown in FIG. 10, the horizontal 
shielding member 40 is formed by coupling a plurality of 
first corner pieces 41 and a plurality of first edge pieces 42. 
The first corner pieces 41 are adapted to Surround the corner 
regions of the Substrate pedestal 30, whereas the first edge 
pieces 42 are adapted to Surround four edges of the Substrate 
pedestal 30. In this case, preferably, the respective first 
corner pieces 41 have an "L'-shaped form, and the respec 
tive first edge pieces 42 have an elongated rectangular bar 
form. 

0065. The plurality of first corner and edge pieces 41 and 
42 of the horizontal shielding member 40 are coupled to 
come into close contact with one another. In the following 
description, preferred embodiments of coupling manners 
between the first corner piece 41 and the first edge piece 42 
or between the first edge pieces 42 will be explained. 
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Embodiment 3-1 

0.066 First, as shown in FIG. 11, engagement surfaces 
between the first corner piece 41 and the first edge piece 42 
or between the first edge pieces 42 preferably have comple 
mentary inclined-line shaped croSS Sections, respectively, So 
as to closely engage with one another. By the nature thereof, 
the plasma, mainly generated between the shower head 10 
and the Substrate pedestal 30, progreSS in a Straight direction. 
Therefore, if the engagement Surfaces of the respective 
pieces extend perpendicular to a horizontal direction, the 
plasma Straightly attacks the Substrate pedestal 30 along the 
perpendicular engagement Surfaces, increasing the possibil 
ity of damage to the substrate pedestal 30 and any other 
facilities associated with the substrate pedestal 30. For this 
reason, in the present embodiment, the engagement Surfaces 
of the respective pieces of the horizontal Shielding member 
40 are formed to have the inclined-line shaped cross sections 
Suitable to change the progreSS route of the plasma from the 
Straight direction to an inclined direction, enabling effective 
Shielding of the plasma. The engagement Surfaces of the 
respective pieces of the present embodiment, furthermore, 
are easy to process, thereby reducing time and costs required 
to proceSS while enabling effective Shielding of the plasma. 

Embodiment 3-2 

0067. Alternatively, referring to FIG. 12, engagement 
Surfaces between the first corner piece 41 and the first edge 
piece 42 or between the first edge pieces 42 preferably have 
complementary "V"-shaped croSS Sections, respectively, So 
as to closely engage with one another. Here, the "V"-shaped 
cross section is obtained by folding the middle point of the 
inclined-line shaped engagement Surface disclosed in 
Embodiment 3-1 in order to reduce the possibility of passage 
of the plasma through the engagement Surface. In the case of 
Such a "V"-shaped engagement Surface, although it requires 
an increased processing time, it can more Surely Shield the 
plasma. 

Embodiment 3-3 

0068 Alternatively, referring to FIG. 13, engagement 
Surfaces between the first corner piece 41 and the first edge 
piece 42 or between the first edge pieces 42 preferably have 
complementary toothed line shaped croSS Sections, respec 
tively, So as to closely engage with one another. In Such a 
toothed line shaped cross Section, a protrusion (A) and a 
recess (B) are formed adjacent to each other. In a State 
wherein the respective pieces are coupled to one another as 
shown in FIG. 13, as the engagement surfaces of the 
respective pieces are Symmetrically formed and coupled to 
one another, the progreSS route of the plasma are repeatedly 
refracted, entirely eliminating the possibility of passage of 
the plasma. Further, through the engagement of the protru 
Sions (A) and the recesses (B), even if tensile forces, caused 
by an external force applied thereto, act between the 
engaged respective pieces during long time use of the 
plasma Shielding device inside the flat panel display manu 
facturing apparatus, it is possible to entirely prevent the 
engagement Surfaces of the respective pieces from being 
Separated from one another. 

Embodiment 3-4 

0069 Finally, referring to FIG. 14, engagement surfaces 
between the first corner piece 41 and the first edge piece 42 
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or between the first edge pieces 42 preferably have comple 
mentary Stepped line shaped croSS Sections, respectively, So 
as to closely engage with one another. In Such a stepped line 
shaped croSS Section, the engagement Surface is stepped in 
a thickness direction to have a single Step. Such a shape of 
the engagement Surface also serves to refract the progreSS 
route of the plasma for Shielding the plasma. 
0070. Now, considering the configuration and operation 
of the vertical shielding member 50, it serves to protect the 
substrate pedestal 30 and other associated facilities from 
lateral attack by the plasma. Although the majority of the 
plasma is generated in the Space between the shower head 10 
and the substrate pedestal 30 and tends to attack the hori 
Zontal Shielding member 40, part of the plasma may escape 
out of the space between the shower head 10 and the 
substrate pedestal 30 and laterally attack the substrate ped 
estal 30. Therefore, the vertical shielding member 50 serves 
to Shield lateral attack by the plasma to the Substrate pedestal 
30, thereby protecting the substrate pedestal 30 and other 
associated facilities installed below the substrate pedestal 30 
from the plasma. 

0071 Similar to the horizontal shielding member 40, it is 
difficult to form the vertical shielding member 50 to have a 
single unit structure. Therefore, as shown in FIG. 10, the 
vertical shielding member 50 is formed by coupling a 
plurality of Second corner pieces 51 and a plurality of Second 
wall pieces 52 in a close contact State. The Second corner 
pieces 51 are adapted to Surround corner regions of the 
substrate pedestal 30, whereas the second wall pieces 52 are 
adapted to Surround the Overall lateral Surface of the Sub 
Strate pedestal 30 as well as the imaginary Surface extending 
downward from the lateral Surface. In this case, preferably, 
the second corner pieces 51 have an “L”-shaped form in the 
Same manner as the first corner pieces 41. 
0072. In the same manner as the first corner pieces 41 and 
the first edge pieces 42, the Second corner pieces 51 and the 
Second wall pieces 52 are preferably configured in Such a 
manner that engagement Surfaces between the Second corner 
piece 51 and the second wall piece 52 or between the second 
wall pieces 52 preferably have complementary Stepped line 
shaped croSS Sections, respectively, So as to closely engage 
with one another. In Such a stepped croSS Section, the 
engagement Surface is Stepped in a thickness direction to 
have a single Step. 

0073 Alternatively, the engagement surfaces between 
the second corner piece 51 and the second wall piece 52 or 
between the second wall pieces 52 preferably have comple 
mentary inclined-line shaped croSS Sections, respectively, So 
as to closely engage with one another. 
0074 Alternatively, the engagement surfaces between 
the second corner piece 51 and the second wall piece 52 or 
between the second wall pieces 52 preferably have comple 
mentary "V"-shaped croSS Sections, respectively, So as to 
closely engage with one another. 
0075 Alternatively, the engagement surfaces between 
the second corner piece 51 and the second wall piece 52 or 
between the second wall pieces 52 preferably have comple 
mentary toothed line shaped croSS Sections, respectively, So 
as to closely engage with one another. In Such a toothed line 
shaped cross Section, a protrusion (A) and a recess (B) are 
formed adjacent to each other. 
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0.076 The plasma shielding device of the present inven 
tion as Stated above is completed by coupling the horizontal 
shielding member 40 with the vertical shielding member 50 
So as to come into close contact with each other. That is, in 
the case of the horizontal shielding member 40, although it 
can effectively shield vertical attack by the plasma, it has a 
disadvantage in that it cannot Shield lateral attack by the 
plasma. Contrary, in the case of the Vertical Shielding 
member 50, although it can effectively shield lateral attack 
by the plasma, it has a disadvantage in that it cannot shield 
Vertical attack by the plasma. Therefore, only in a State 
wherein an outer circumferential end (C) of the horizontal 
shielding member 40 and an upper end (D) of the vertical 
Shielding member 50 are coupled to come into close contact 
with each other, the plasma Shielding device can shield 
attack by the plasma in all directions. In this case, the outer 
circumferential end (C) of the horizontal shielding member 
40 is a circumferential end facing the inner lateral wall 
Surface of the chamber rather than to come into contact with 
the substrate pedestal 30, and the upper end (D) of the 
vertical shielding member 50 is a portion in contact with the 
horizontal shielding member 40. 
0077. Now, preferred embodiments in relation to the 
coupling manners of the Vertical and horizontal Shielding 
members 40 and 50 will be explained. 

Embodiment 3-5 

0078 First, as shown in FIG. 15, the horizontal shielding 
member 40 is configured so that the outer circumferential 
end (C) thereof protrudes outward beyond a circumferential 
end of the substrate pedestal 30 by a predetermined length, 
and the vertical shielding member 50 is configured so that 
the upper end (D) thereof is stepped to be closely coupled 
with both lateral and lower surfaces of the protruded portion 
of the horizontal shielding member 40. With Such a con 
figuration, the Outer circumferential end (C) of the horizontal 
shielding member 40 and the upper end (D) of the vertical 
shielding member 50 can be coupled to come into close 
contact with each other. When the horizontal and vertical 
shielding members 40 and 50 are coupled to each other 
according to the present embodiment, attack by the plasma 
in a lateral direction of the horizontal shielding member 40 
can be shield by the upper end (D) of the vertical shielding 
member 50, and attack by the plasma in a vertical direction 
of the vertical shielding member 50 can be shield by the 
outer circumferential end (C) of the horizontal shielding 
member 40, resulting in total plasma Shielding in all direc 
tions. 

Embodiment 3-6 

0079 Alternatively, as shown in FIG. 16, the vertical 
shielding member 50 is configured so that the upper end (D) 
thereof protrudes upward beyond a horizontal plane of a 
Stepped region of the Substrate pedestal 30 by a predeter 
mined height, and the horizontal shielding member 40 is 
configured so that the outer circumferential end (C) thereof 
is Stepped to be closely coupled with both lateral and upper 
Surfaces of the protruded portion of the vertical Shielding 
member 50. With such a configuration, the outer circumfer 
ential end (C) of the horizontal shielding member 40 and the 
upper end (D) of the vertical shielding member 50 can be 
preferably coupled to come into close contact with each 
other. Even in this case, similar to the above Embodiment 
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(3-5), the horizontal and vertical shielding members 40 and 
50 can complement each other, enabling total plasma Shield 
ing in all directions. 

Embodiment 3-7 

0080. Alternatively, as shown in FIG. 17, the vertical 
shielding member 50 is configured so that the upper end (D) 
thereof protrudes beyond the horizontal plane of the Stepped 
region of the substrate pedestal 30 by the same height as the 
thickness of the horizontal shielding member 40 and a 
predetermined part of the protruded portion is stepped. In 
this case, the horizontal Shielding member 40 is configured 
So that it can be inserted in the Stepped region of the 
substrate pedestal 30 and the outer circumferential end (C) 
thereof is Stepped So as to be closely coupled with the 
stepped portion of the vertical shielding member 50. With 
Such a configuration, the outer circumferential end (C) of the 
horizontal shielding member 40 and the upper end (D) of the 
vertical shielding member 50 can be preferably coupled to 
come into close contact with each other. The present 
embodiment allows the progreSS route of the plasma to be 
repeatedly refracted, entirely eliminating the possibility of 
attack by the plasma and resulting in enhanced plasma 
Shielding efficiency. 

Embodiment 3-8 

0081 Finally, as shown in FIG. 18, the horizontal shield 
ing member 40 is configured so that the outer circumferen 
tial end (C) thereof protrudes outward from the circumfer 
ential end of the stepped region of the substrate pedestal 30 
by a predetermined length, and a predetermined part of the 
protruded portion is Stepped by a predetermined thickness, 
and the vertical shielding member 50 is configured so that 
the it is coupled to the lateral Surface of the substrate 
pedestal 30 and the upper end (D) thereof is stepped so as to 
be coupled with the Stepped portion formed at the outer 
circumferential end (C) of the horizontal shielding member 
40. With such a configuration, the outer circumferential end 
(C) of the horizontal shielding member 40 and the upper end 
(D) of the vertical shielding member 50 can be preferably 
coupled to come into close contact with each other. The 
present embodiment also repeatedly refracts the progreSS 
route of the plasma, improving Shielding efficiency of the 
plasma. 
0082 Among the above described preferred embodi 
ments related to the coupling manners of the horizontal and 
vertical shielding members 40 and 50, specifically, in the 
case of Embodiments (3-6 and 3-8), the progress route of the 
plasma defined in the coupling Surfaces of the horizontal and 
vertical shielding members 40 and 50 extend in a lateral 
direction, rather than to extend toward the Space between the 
shower head 10 and the Substrate pedestal 30, in which the 
majority of the plasma is generated. This has the effect of 
reducing the possibility of attack by the plasma as compared 
to Embodiments (3-5 and 3-7). Thus, it can be said that 
Embodiments (3-6 and 3-8) are preferred over Embodiments 
(3-5 and 3-7). 
0083 AS apparent from the above description, the present 
invention provides a flat panel display manufacturing appa 
ratus having a shower head, which has a simplified Structure 
wherein a single diffusion plate is employed, and thus is easy 
to manufacture. 
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0084. The shower head of the flat panel display manu 
facturing apparatus further comprises a Spray plate which is 
easy to manufacture and can eliminate the occurrence of an 
arcing phenomenon caused by plasma, thereby Solving any 
problems due to frequent eXchange and difficulties in manu 
facture of the Spray plate. 

0085. According to the present invention, also, at the 
center of the Spray plate is mounted Spray plate Supporting 
members, So as to prevent warping at the center of the Spray 
plate and to conduct even distribution of the plasma. 
0.086. In the flat panel display manufacturing apparatus of 
the present invention, inside a processing chamber thereof is 
defined a perfect Symmetrical Space when a predetermined 
proceSS is performed on a Substrate disposed on a Substrate 
pedestal mounted in the chamber, enabling even processing 
on the overall Surface of the Substrate. 

0.087 Furthermore, the flat panel display manufacturing 
apparatus of the present invention comprises a stepped baffle 
assembly wherein baffles associated with exhaust units are 
positioned at a different level from the other baffles. Such a 
Stepped baffle assembly can equalize flow rate of a proceSS 
gas throughout the interior of the processing chamber, 
enabling even processing of the Substrate. 

0088. The heights of the baffles are automatically adjust 
able with the result that the baffles can be positioned to 
achieve the constant flow rate of the proceSS gas inside the 
processing chamber. 
0089. The flat panel display manufacturing apparatus 
according to the present invention further comprises a 
plasma Shielding device. The plasma Shielding device is 
formed by assembling a plurality of pieces, enabling pro 
cessing of the latest large-scale Substrates. 

0090. In the plasma shielding device of the present inven 
tion, the plurality of pieces have engagement Surfaces which 
are easy to process, thereby being capable of reducing time 
and costs required to process the plasma Shielding device. 

0.091 Such a plasma shielding device comprises a hori 
Zontal Shielding member and a vertical Shielding member, 
which are closely coupled to each other. Consequently, the 
plasma Shielding device is easy to process and can shield 
total plasma in all directions. 

0092. Moreover, since the plasma shielding device is 
formed using the plurality of pieces, the plasma Shielding 
device is free from damage due to a difference in thermal 
expansion rates between the plasma Shielding device and the 
Substrate pedestal. In general, the Substrate pedestal is made 
of aluminum having a high thermal expansion coefficient, 
whereas the plasma Shielding device is made of ceramic 
showing Substantially no thermal expansion. Therefore, if 
the plasma Shielding device and the Substrate pedestal are 
repeatedly processed at high and low temperatures using the 
plasma in a State wherein the plasma Shielding device is 
closely coupled around the Substrate pedestal, there exists 
the possibility of damaging the plasma Shielding device due 
to the different thermal expansion rates. However, Such a 
problem can be completely Solved according to the present 
invention Since the plurality of pieces of the plasma Shield 
ing device can be spaced apart from one another to Some 
eXtent. 
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0093. In the plasma shielding device of the present inven 
tion, furthermore, even if any one of the pieces is damaged, 
it can be easily repaired through Simple exchange of the 
damaged piece. 
0094. Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various modifi 
cations, additions and Substitutions are possible, without 
departing from the Scope and Spirit of the invention as 
disclosed in the accompanying claims. 

What is claimed is: 
1. A flat panel display manufacturing apparatus compris 

ing: 

a chamber under vacuum, 
a Substrate pedestal located in a lower portion of the 

chamber, on the Substrate pedestal being disposed a 
Substrate So that a predetermined process is performed 
on the Substrate using plasma generated in the chamber, 
and 

a shower head, wherein the shower head comprises: 
a shower head body located in an upper portion of the 

chamber, the shower head body having a hollow 
Structure opened at a lower Surface thereof; 

a diffusion plate horizontally mounted in the shower 
head body and having a plurality of diffusion holes 
formed through predetermined positions, 

a Spray plate Spaced apart from the diffusion plate by an 
even predetermined height So as to be mounted at the 
open lower surface of the shower head body, the 
Spray plate having a plurality of Spray holes formed 
through predetermined positions, and 

Spray plate Supporting members connected at their 
lower ends to the Spray plate and connected at their 
upper ends to a top wall Surface of the shower head 
body for Supporting and fixing the Spray plate rela 
tive to the shower head body. 

2. The apparatus as Set forth in claim 1, wherein each of 
the diffusion holes includes a cylindrical upper portion and 
a conical lower portion. 

3. The apparatus as Set forth in claim 1, wherein each of 
the Spray holes has a diameter in a range of 0.1 mm to 1 mm. 

4. The apparatus as Set forth in claim 1, wherein each of 
the Spray holes has a diameter in a range of 3 mm to 8 mm. 

5. The apparatus as Set forth in claim 1, wherein each of 
the Spray holes is provided with a spray hole plug, the Spray 
hole plug being inserted in the Spray hole to protect an inner 
circumferential wall Surface of the Spray hole, and having a 
center through-bore. 

6. The apparatus as Set forth in claim 5, wherein the 
through-bore includes an upper cylindrical portion and a 
lower cylindrical portion, the lower portion having a Smaller 
diameter than the lower portion. 

7. The apparatus as set forth in claim 6, wherein the 
Smaller diameter of the through-bore is in a range of 0.1 mm 
to 1 mm. 

8. The apparatus as Set forth in claim 5, wherein the Spray 
hole plug is made of cerazole. 

9. The apparatus as set forth in claim 5, wherein the spray 
hole plug is made of ceramic. 
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10. The apparatus as set forth in claim 1, wherein the 
Spray plate Supporting members are made of a highly 
electrically conductive material. 

11. The apparatus as Set forth in claim 1, further com 
prising: 

a gate valve provided external to a Substrate entrance/exit 
opening formed at one side wall of the chamber to 
communicate with the outside for the introduction and 
discharge of the Substrate, the gate valve being adapted 
to open or close the Substrate entrance/exit opening, 
and 

a shutter provided internal to the Substrate entrance/exit 
opening of the chamber and adapted to open or close 
the Substrate entrance/exit opening. 

12. The apparatus as Set forth in claim 11, wherein the 
Shutter is positioned So that an inner plane thereof coincides 
with an imaginary plane extending from an inner wall 
Surface of the chamber. 

13. The apparatus as set forth in claim 11, wherein the 
Shutter is opened or closed in a sliding manner. 

14. The apparatus as Set forth in claim 11, wherein the 
Shutter is installed at the Substrate entrance/exit opening So 
as to be opened or closed in cooperation with opening or 
closing operation of the gate valve, which connects or 
disconnects the interior of the chamber to or from the 
outside. 

15. The apparatus as set forth in claim 1, further com 
prising: 

baffle means provided in the lower portion of the chamber, 
the baffle means being interposed in a Space defined 
between the Substrate pedestal and a lateral wall Surface 
of the chamber and adapted to adjust flow rate of the 
plasma flowing through the Space between the Substrate 
pedestal and the lateral wall Surface of the chamber. 

16. The apparatus as set forth in claim 15, wherein the 
baffle means includes: 

first baffles attached to respective corner regions of the 
Substrate pedestal, below the corner regions being 
provided exhaust units, and 

Second baffles attached to respective edge regions of the 
Substrate pedestal provided with no exhaust units. 

17. The apparatus as set forth in claim 16, wherein the 
Second baffles are positioned at a lower height than the first 
baffles. 

18. The apparatus as set forth in claim 16, wherein the first 
and Second baffles are provided with first and Second driving 
units for vertically moving the first and Second baffles, 
respectively. 

19. The apparatus as set forth in claim 1, further com 
prising: 

a plasma Shielding device coupled to the Substrate ped 
estal in order to protect the Substrate pedestal from the 
plasma, 

wherein the plasma Shielding device comprises: 
a horizontal Shielding member including a plurality of 

pieces Surrounding an edge of an upper Surface of the 
Substrate pedestal; and 

a vertical Shielding member including a plurality of pieces 
Surrounding a lateral Surface of the Substrate pedestal 
and an imaginary Surface extending downward from 
the lateral Surface, 
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whereby the horizontal and vertical shielding members 
are coupled to come into close contact with each other. 

20. The apparatus as set forth in claim 19, wherein the 
horizontal shielding member is formed of a combination of 
a plurality of first corner pieces and a plurality of first edge 
pieces, 

whereby the plurality of first corner pieces and the plu 
rality of first edge pieces are coupled So as to come into 
close contact with one another, thereby shielding the 
Overall edge region of the Substrate pedestal. 

21. The apparatus as set forth in claim 20, wherein 
engagement Surfaces between the first corner piece and the 
first edge piece or between the first edge pieces of the 
horizontal shielding member have complementary inclined 
line Shaped croSS Sections, respectively, So as to closely 
engage with one another. 

22. The apparatus as Set forth in claim 20, wherein 
engagement Surfaces between the first corner piece and the 
first edge piece or between the first edge pieces of the 
horizontal shielding member have complementary “V”- 
shaped croSS Sections, respectively, So as to closely engage 
with one another. 

23. The apparatus as set forth in claim 20, wherein 
engagement Surfaces between the first corner piece and the 
first edge piece or between the first edge pieces of the 
horizontal shielding member have complementary toothed 
line Shaped croSS Sections, respectively, So as to closely 
engage with one another, in Such a toothed line shaped croSS 
Section, a protrusion and a recess being formed adjacent to 
each other. 

24. The apparatus as set forth in claim 20, wherein 
engagement Surfaces between the first corner piece and the 
first edge piece or between the first edge pieces of the 
horizontal Shielding member have complementary Stepped 
line Shaped croSS Sections, respectively, So as to closely 
engage with one another, in Such a stepped line shaped croSS 
Section, the engagement Surface being Stepped in a thickness 
direction to have a single Step. 

25. The apparatus as set forth in claim 19, wherein the 
Vertical Shielding member is formed of a combination of a 
plurality of Second corner pieces and a plurality of Second 
wall pieces, 

whereby the plurality of Second corner pieces and the 
plurality of Second wall pieces are coupled So as to 
come into close contact with one another, thereby 
shielding the overall lateral Surface of the substrate 
pedestal. 

26. The apparatus as set forth in claim 25, wherein 
engagement Surfaces between the Second corner piece and 
the Second wall piece or between the Second wall pieces of 
the vertical shielding member have complementary Stepped 
line Shaped croSS Sections, respectively, So as to closely 
engage with one another, in Such a stepped line shaped croSS 
Section, the engagement Surface being Stepped in a thickness 
direction to have a single Step. 

27. The apparatus as set forth in claim 25, wherein 
engagement Surfaces between the Second corner piece and 
the Second wall piece or between the Second wall pieces of 
the vertical shielding member have complementary 
inclined-line shaped croSS Sections, respectively, So as to 
closely engage with one another. 

28. The apparatus as set forth in claim 25, wherein 
engagement Surfaces between the Second corner piece and 
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the Second wall piece or between the Second wall pieces of 
the vertical shielding member have complementary “V”- 
shaped croSS Sections, respectively, So as to closely engage 
with one another. 

29. The apparatus as set forth in claim 25, wherein 
engagement Surfaces between the Second corner piece and 
the Second wall piece or between the Second wall pieces of 
the Vertical shielding member have complementary toothed 
line Shaped croSS Sections, respectively, So as to closely 
engage with one another, in Such a toothed line shaped croSS 
Section, a protrusion and a receSS being formed adjacent to 
each other. 

30. The apparatus as set forth in any one of claims 19 to 
29, 

wherein the Substrate pedestal has a stepped form in a 
predetermined edge region, and 

wherein the plasma Shielding device comprises: 
the horizontal Shielding member inserted in the Stepped 

region of the Substrate pedestal So as to come into 
close contact with the SubStrate pedestal; and 

the Vertical Shielding member configured to Surround 
the lateral Surface of the Substrate pedestal and the 
imaginary Surface extending downward from the 
lateral Surface, 

whereby an outer circumferential end of the horizontal 
Shielding member is coupled to come into close 
contact with an upper end of the vertical shielding 
member. 

31. The apparatus as set forth in claim 30, wherein the 
horizontal shielding member of the plasma Shielding device 
is configured So that an Outer circumferential end thereof 
protrudes outward beyond a circumferential end of the 
Substrate pedestal by a predetermined length, and 

wherein the Vertical shielding member of the plasma 
shielding device is configured So that the upper end 
thereof is stepped So as to be closely coupled with both 
lateral and lower Surfaces of the protruded portion of 
the horizontal Shielding member, 

whereby the outer circumferential end of the horizontal 
shielding member and the upper end of the vertical 
shielding member are coupled to come into close 
contact with one another. 

32. The apparatus as set forth in claim 30, wherein the 
Vertical shielding member of the plasma Shielding device is 
configured So that the upper end thereof protrudes upward 
from a horizontal plane of the Stepped region of the Substrate 
pedestal by a predetermined height, and 

wherein the horizontal Shielding member of the plasma 
shielding device is configured So that the Outer circum 
ferential end thereof is Stepped So as to be closely 
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coupled with both lateral and upper Surfaces of the 
protruded portion of the vertical Shielding member, 

whereby the outer circumferential end of the horizontal 
shielding member and the upper end of the vertical 
shielding member are coupled to come into close 
contact with one another. 

33. The apparatus as set forth in claim 30, wherein the 
Vertical shielding member of the plasma Shielding device is 
configured So that the upper end thereof protrudes beyond a 
horizontal plane of the Stepped region of the Substrate 
pedestal by the same height as the thickness of the horizontal 
Shielding member and a predetermined part of the protruded 
portion is Stepped, and 

wherein the horizontal Shielding member of the plasma 
shielding device is configured So that it can be inserted 
in the Stepped region of the Substrate pedestal and the 
Outer circumferential end thereof is stepped So as to be 
closely coupled with the Stepped portion of the vertical 
shielding member, 

whereby the outer circumferential end of the horizontal 
shielding member and the upper end of the vertical 
shielding member are coupled to come into close 
contact with one another. 

34. The apparatus as set forth in claim 30, wherein the 
horizontal shielding member of the plasma Shielding device 
is configured So that the outer circumferential end thereof 
protrudes outward from the circumferential end of the 
Stepped region of the Substrate pedestal by a predetermined 
length, and a predetermined part of the protruded portion is 
Stepped, and 

wherein the Vertical shielding member of the plasma 
shielding device is configured So that the it is coupled 
to the lateral Surface of the Substrate pedestal and the 
upper end thereof is Stepped So as to be coupled with 
the Stepped portion formed at the outer circumferential 
end of the horizontal Shielding member, 

whereby the outer circumferential end of the horizontal 
shielding member and the upper end of the vertical 
shielding member can be preferably coupled to come 
into close contact with each other. 

35. The apparatus as set forth in claim 20 or 25, wherein 
the first or Second corner pieces have "L'-shaped croSS 
Sections, respectively. 

36. The apparatus as set forth in claim 19, wherein the 
plasma Shielding device is made of a plasma-resistant mate 
rial. 

37. The apparatus as set forth in claim 19, wherein the 
horizontal Shielding member, provided on the Substrate 
pedestal, is positioned higher than the Substrate pedestal by 
a predetermined height. 
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