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(57) ABSTRACT 
The substrate processing apparatus has an enclosure struc 
ture enclosing a substrate support member to de?ne a 
processing space. The enclosure structure has an opening 
closed by a shutter. A processing ?uid supply unit, Which 
supplies processing ?uid, such as chemical liquid, is accom 
modated in a housing. The processing ?uid supply unit 
accommodated in the housing is advanced into the process 
ing space through the opening of the enclosure structure to 
feed the processing ?uid onto the substrate supported by the 
substrate support member. 
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SUBSTRATE PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a substrate pro 
cessing apparatus for processing substrates, such as semi 
conductor Wafers or glass substrates for LCDs by a cleaning 
process or the like. 

[0003] 2. Description of the Related Art 

[0004] A semiconductor device manufacturing process 
uses a substrate cleaning system for cleaning semiconductor 
Wafers (hereinafter referred to simply as “Wafers”) With a 
cleaning liquid, such as a chemical solution or pure Water, to 
remove contaminants, such as particles, organic contami 
nants and metallic impurities, from the Wafers. There are 
various knoWn batch substrate cleaning apparatus and 
knoWn single-Wafer substrate cleaning apparatus for such a 
substrate cleaning system. A prior art substrate-cleaning 
apparatus disclosed in Japanese patent laid-open publication 
“JP Hei08-78368 A” has a plate disposed close to the surface 
of a Wafer, and supplies a processing liquid or a processing 
gas into the gap betWeen the surface of the Wafer and the 
plate for a cleaning process. This prior art substrate-cleaning 
apparatus has an advantage in that the same is capable of 
achieving a cleaning process at a loW consumption of the 
processing liquid or the processing gas. 

[0005] In this prior art substrate cleaning apparatus, hoW 
ever, a processing medium supply means for supplying the 
processing liquid or the processing gas to the substrate is 
disposed in a substrate-processing space and is exposed to a 
substrate-processing atmosphere. Therefore, it is possible 
that the substrate-processing atmosphere produced by the 
processing medium supply means for supplying the process 
ing liquid or the processing gas di?‘uses and exerts bad 
in?uence on the processed substrate. It is also possible that 
the processing medium supply means is contaminated With 
an atmosphere of the processing liquid or the processing gas 
di?fused during a substrate-processing process, in Which the 
processing medium supply means is held in a Waiting state. 
If the substrate cleaning apparatus is provided With a plu 
rality of processing medium supply means, it is possible that 
the plurality processing medium supply means exert bad 
in?uences on each other. 

[0006] In addition, it is also possible that the processing 
atmosphere of the processing liquid remains in a cleaning 
unit after the completion of the cleaning process, and the 
processing liquid remaining in the processing unit exerts bad 
in?uences on the processed Wafer. A high-temperature pro 
cessing liquid is liable to remain in mist in an upper part of 
the cleaning unit and hence it is highly possible for the mist 
of the processing liquid to exert bad in?uences on the Wafer. 

[0007] A substrate-processing atmosphere of the process 
ing liquid is liable to leak from the conventional substrate 
processing device When a substrate is loaded into or 
unloaded from the substrate processing device, and there is 
the possibility that a carrying device and such included in the 
cleaning system are corroded by the leaked substrate-pro 
cessing atmosphere of the processing liquid. Therefore the 
carrying device and such must be rust-proofed. HoWever, 
most carrying devices and such are formed from explosion 
proof materials. Therefore, materials for forming the com 
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ponents of the carrying devices and the like need to be both 
rustproof and explosion-proof and it is di?icult to select such 
materials. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, it is an object of the present invention 
to provide a substrate processing apparatus capable of 
avoiding the exertion of bad in?uences of a substrate 
processing atmosphere produced by a processing medium 
supply means on a processed substrate While the processed 
Wafer is in a Waiting state, and of preventing the contami 
nation of the processing medium supply means With an 
atmosphere of the processing liquid or an atmosphere pro 
duced by other processing medium supply means. 

[0009] Another object of the present invention is to pro 
vide a substrate processing apparatus capable of effectively 
controlling a substrate-processing atmosphere of a process 
ing liquid in one unit. 

[0010] With the foregoing objectives in vieW, the present 
invention provides a substrate processing apparatus, Which 
includes: a substrate support member that supports a sub 
strate; an enclosure structure enclosing the substrate support 
member, de?ning a processing space, and provided With 
openings; a shutter adapted to be operated to close and open 
the openings of the enclosure structure; and a processing 
?uid supply unit arranged outside the enclosure structure, 
and provided With a supply port through Which a processing 
?uid for processing a substrate is supplied onto the substrate 
supported by the substrate support member, Wherein at least 
a part of the processing ?uid supply unit including the 
supply port is advanced through the opening of the enclosure 
structure into the processing space When the supply unit 
feeds the processing ?uid onto the substrate. 

[0011] The apparatus may further include a cup disposed 
in the processing space and surrounding the substrate sup 
port member. 

[0012] The apparatus may further include a top-plate 
adapted to move, relative to the substrate supported by the 
substrate support member, betWeen a ?rst position Where the 
top-plate is close to an upper face of the substrate supported 
by the substrate support member and a second position 
Where the top-plate is remote from the upper face of the 
substrate supported by the substrate support member. 

[0013] The apparatus may further include an under-plate 
adapted to move, relative to the substrate supported by the 
substrate support member, betWeen a ?rst position Where the 
under-plate is close to a loWer face of the substrate supported 
by the substrate support member and a second position 
Where the under-plate is remote from the loWer face of the 
substrate supported by the substrate support member. 

[0014] The apparatus may further include a second enclo 
sure structure enclosing the ?rst enclosure structure and 
de?ning a space betWeen the ?rst and second enclosure 
structures. 

[0015] According to the second aspect of the present 
invention, there is further provided a substrate processing 
apparatus, Which includes: a substrate support member that 
supports a substrate arranged in a processing space; a ?rst 
processing ?uid supply unit that supplies a processing ?uid 
onto a substrate supported by the substrate support member; 
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a second processing ?uid supply unit that supplies a pro 
cessing ?uid onto a substrate supported by the substrate 
support member; a ?rst housing de?ning a ?rst room sepa 
rated from the processing space in Which the substrate 
support member is arranged, the ?rst room being adapted to 
accommodate the ?rst processing ?uid supply unit; and a 
second housing de?ning a second room separated from the 
?rst room and from the processing space in Which the 
substrate support member is arranged, the second room 
being adapted to accommodate the second processing ?uid 
supply unit. 

[0016] The apparatus may further include an enclosure 
structure de?ning the processing space in Which the sub 
strate support member is arranged. 

[0017] The apparatus may further include tWo cleaning 
units disposed in the ?rst room and the second room, 
respectively. 
[0018] In a speci?c embodiment, the ?rst processing ?uid 
supply unit supplies a chemical liquid, and the second 
processing ?uid supply unit supplies a rinse liquid. 

[0019] According to the third aspect of the present inven 
tion, there is further provided a substrate processing appa 
ratus, Which includes: a substrate support member that 
supports a substrate; a ?rst enclosure structure enclosing the 
substrate support member, de?ning a processing space, and 
provided With an opening; a ?rst shutter adapted to be 
operated to open and close the opening of the ?rst enclosure 
structure; a second enclosure structure enclosing the ?rst 
enclosure structure, de?ning a space betWeen the ?rst and 
second enclosure structures, and provided With an opening; 
and a second shutter adapted to be operated to open and 
close the opening of the second enclosure structure. 

[0020] The apparatus may further include a top-plate 
adapted to move, relative to the substrate supported by the 
substrate support member, betWeen a ?rst position Where the 
top-plate is close to an upper face of the substrate supported 
by the substrate support member and a second position 
Where the top-plate is remote from the upper face of the 
substrate supported by the substrate support member. 

[0021] The apparatus may further include an inert gas 
supplying means that supplies inert gas into an area above 
the top-plate in the processing space. 

[0022] 
[0023] According to the fourth aspect of the present inven 
tion, there is further provided a substrate processing appa 
ratus, Which includes: a substrate support member that 
supports a substrate; an enclosure structure enclosing the 
substrate support member, de?ning a processing space, and 
provided With an opening; a top-plate adapted to move, 
relative to the substrate supported by the substrate support 
member, betWeen a ?rst position Where the top-plate is close 
to an upper face of the substrate supported by the substrate 
support member and a second position Where the top-plate 
is remote from the upper face of the substrate supported by 
the substrate support member; and an inert gas supply means 
that supplies inert gas into an area above the top-plate in the 
processing space. 

[0024] 
[0025] The apparatus may further include an exhaust 
mechanism that discharges an atmosphere of the processing 
space. 

In a speci?c embodiment, the top-plate is rotatable. 

In a speci?c embodiment, the top-plate is rotatable. 
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[0026] The apparatus may further include a cup arranged 
in the processing space and surrounding the substrate sup 
port member. 

[0027] In a speci?c embodiment, the cup and the substrate 
support member capable of relative movement. 

[0028] The apparatus may further include an exhaust 
mechanism that discharges an atmosphere of a space sur 
rounded by the cup. 

[0029] The apparatus may further include an under-plate 
adapted to move, relative to the substrate supported by the 
substrate support member, betWeen a ?rst position Where the 
under-plate is close to a loWer face of the substrate supported 
by the substrate support member and a second position 
Where the under-plate is remote from the loWer face of the 
substrate supported by the substrate support member. 

[0030] The apparatus may further include a temperature 
regulator that controls temperature of the inert gas to be 
supplied by the inert gas supply means. 

[0031] The apparatus may further include a processing 
?uid supply unit for supplying a processing ?uid onto a 
substrate supported on the substrate support member. In this 
case, the temperature regulator controls the temperature of 
the inert gas so that, When temperature of the processing 
?uid is higher than a room temperature, the temperature of 
the inert gas is equal to or higher than the temperature of the 
processing ?uid, and When the temperature of the processing 
?uid is loWer than a room temperature, the temperature of 
the inert gas is equal to or loWer than the temperature the 
processing ?uid. 

[0032] In the folloWing description of the present inven 
tion, a substrate is, for example, a semiconductor Wafer or a 
glass substrate for LCDs. The substrate may be a CD 
substrate, a printed Wiring board or a ceramic substrate. A 
processing ?uid is a processing liquid or a processing gas. 
Possible processing ?uids include cleaning liquids, such as 
various chemical solutions and pure Water, processing liq 
uids for treating Wafers by various processes, and processing 
gases for treating Wafers by various processes. The substrate 
processing apparatus is embodied in a substrate cleaning 
system that carries out a cleaning process for cleaning, for 
example, Wafers With a cleaning liquid. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] The above and other objectives, features and 
advantages of the present invention Will become more 
apparent from the folloWing description taken in connection 
With the accompanying draWings, in Which: 

[0034] FIG. 1 is a plan vieW of a cleaning system; 

[0035] FIG. 2 is a side elevation of the cleaning system 
shoWn in FIG. 1; 

[0036] FIG. 3 is a sectional vieW of the cleaning system 
shoWn in FIG. 1, schematically shoWing the arrangement of 
a Wafer transfer unit, a main Wafer-carrying unit, a heating 
unit and a cooling unit; 

[0037] FIG. 4 is a plan vieW of a substrate-cleaning unit in 
a preferred embodiment according to the present invention; 

[0038] FIG. 5 is a sectional vieW of the substrate-cleaning 
unit shoWn in FIG. 4; 
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[0039] FIG. 6 is a sectional vieW of an under-plate and an 
under-shaft; 

[0040] FIG. 7 is a plan vieW of the under-plate shown in 
FIG. 6; 

[0041] FIG. 8 is an enlarged longitudinal sectional vieW of 
an upper part of an outer chamber; 

[0042] FIG. 9 is a schematic sectional vieW of assistance 
in explaining a draining process for draining liquid drops 
from an inner cup into a mist trap; 

[0043] FIG. 10 is a schematic sectional vieW of assistance 
in explaining a draining process for draining liquid drops 
from the outer chamber into a mist trap; 

[0044] FIG. 11 is diagrammatic vieW of an IPA circulation 
unit and a processing liquid circulation unit; 

[0045] FIG. 12 is a longitudinal sectional vieW of assis 
tance in explaining a Wetting process for Wetting both the 
surfaces of a Wafer With a chemical solution; 

[0046] FIG. 13 is a longitudinal sectional vieW of assis 
tance in explaining a cleaning process for cleaning both the 
surfaces of a Wafer With a chemical solution; 

[0047] FIG. 14 is a longitudinal sectional vieW of assis 
tance in explaining a gas supply process for supplying N2 
gas onto both the surfaces of a Wafer; 

[0048] FIG. 15 is a longitudinal sectional vieW of assis 
tance in explaining a substrate-cleaning unit in a preferred 
embodiment according to the present invention provided 
With a fan-and-?lter unit (FFU) and an exhaust system; 

[0049] FIG. 16 is a vieW of an outer vessel and an inner 
cup respectively provided With straightening plates on their 
inner surface; 

[0050] FIG. 17 is a vieW of an outer vessel and an inner 
cup respectively provided With straightening plates on their 
inner surface; 

[0051] FIG. 18 is a sectional vieW ofan under-plate and an 
under-shaft in modi?cations; and 

[0052] FIG. 19 is a plan vieW of an under-plate in another 
modi?cation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0053] A substrate cleaning unit for cleaning both the 
surfaces of a Wafer W, i.e., a substrate, Will be described as 
a preferred embodiment of a substrate processing apparatus 
according to the present invention. FIGS. 1 and 2 are a plan 
vieW and a side elevation, respectively, of a cleaning system 
1 provided With substrate cleaning units 12, 13, 14 and 15. 
The cleaning system 1 includes a processing section 2 for 
cleaning a Wafer W by a Wafer-cleaning process and heating 
the Wafer W by a thermal process, a delivery section 3 for 
carrying the Wafer W to and carrying the same aWay from 
the processing section 2. 

[0054] The delivery section 3 has a carrier delivery port 4 
and a Wafer-carrying part 5. The carrier delivery port 4 has 
a table 6. A carrier C holding, for example, tWenty-?ve 
Wafers W at intervals in a horiZontal position is placed on the 
table 6. The Wafer-carrying part 5 is provided With a Wafer 
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transfer mechanism 7 for transferring Wafers betWeen the 
carrier C placed on the table 6 and the processing section 2. 

[0055] The carrier C has an opening formed in one side 
thereof and closed by a lid. Wafers W are put into and taken 
out of the carrier C through the opening. Ledges for sup 
porting Wafers W thereon are attached to the inner side 
surfaces of the carrier C so as to form tWenty-?ve slots for 
accommodating Wafers W at predetermined intervals. Each 
Wafer W is inserted in the slot With its surface on Which 
semiconductor devices are to be formed facing up. 

[0056] Three carriers C, for instance, can be mounted on 
the surface of the table 6 of the carrier delivery port 4 in a 
horiZontal, linear arrangement in a Y-direction, With their 
sides provided With the lids facing a partition Wall 8 sepa 
rating the carrier delivery port 4 and the Wafer-carrying part 
5. The partition Wall 8 is provided With WindoWs 9 in parts 
thereof respectively corresponding to positions Where the 
carriers C are located. A WindoW closing mechanism 10 is 
disposed on the side of the Wafer-carrying part 5 of each 
WindoW 9. 

[0057] The WindoW closing mechanism 10 is provided 
With a shutter or the like for closing the WindoW 9. The 
WindoW closing mechanism 10 is capable of operating the 
shutter to open and close the WindoW 9 and of operating the 
lid to open and close the carrier C. Preferably, the operation 
of the WindoW closing mechanism 10 is inhibited by an 
interlocking mechanism While any carrier C is not located at 
the predetermined position. The WindoW 9 is opened and the 
lid of the carrier C is removed to open the carrier C into the 
Wafer-carrying device 5. Then the Wafer transfer mechanism 
7 of the Wafer-carrying part 5 is able to access the carrier C 
and able to carry a Wafer W. A Wafer detector, not shoWn, is 
disposed in an upper part of the WindoW 9 to detect the 
number of Wafers W contained in the carrier C and the state 
of each Wafer W in each slot. The Wafer detector may be 
included in the WindoW closing mechanism 10. 

[0058] The Wafer transfer mechanism 7 of the Wafer 
carrying part 5 is capable of moving in the Y-direction and 
a Z-direction and of turning in an X-Y plane (O-direction). 
The Wafer transfer mechanism 7 has a Wafer-handling arm 
11 capable of gripping and carrying a Wafer W and of 
moving in an X-direction. The Wafer transfer mechanism 7 
is capable of accessing the slot at any height of any one of 
the carriers C located on the table 6 and of accessing either 
the Wafer transfer device 16 or 17 disposed in a vertical 
arrangement in the processing section 2 to transfer a Wafer 
W from the carrier delivery port 4 to the processing section 
2 or from the processing section 2 to the carrier delivery port 
4. 

[0059] The processing section 2 has a main Wafer-carrying 
mechanism 18, the tWo Wafer transfer devices 16 and 17, the 
four substrate cleaning units 12, 13, 14 and 15, three heating 
units 19, 20 and 21 for heating and drying Wafers W, and a 
cooling unit 22 for cooling heated Wafers W. The main 
Wafer-carrying mechanism 18 is capable of accessing the 
Wafer transfer units 16 and 17, the substrate cleaning units 
12, 13, 14 and 15, the heating units 19, 20 and 21 and the 
cooling unit 22. A Wafer W is held temporarily in the Wafer 
transfer unit 16 or 17 before the Wafer W is transferred from 
the Wafer-carrying part 5 to the processing section 2 or from 
the processing section 2 to the Wafer-carrying device 5. 

[0060] The processing section 2 includes a poWer unit 23 
for supplying poWer to the cleaning system 1, a machine 
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control unit 24 for controlling the operations of the compo 
nent devices of the cleaning system 1 and the general 
operations of the cleaning system 1, and a processing liquid 
storage unit 25 for storing a predetermined cleaning liquid to 
the substrate cleaning units 12, 13, 14 and 15. The poWer 
unit 23 is connected to a main poWer source, not shoWn. A 
fan-and-?lter unit (FFU) 26 for supplying clean air to the 
foregoing units and the main Wafer-carrying mechanism 18 
is installed on the ceiling of the processing section 2. 

[0061] The poWer unit 23, the processing liquid storage 
unit 25 and the machine control unit 24 may be disposed 
outside the processing section 2, or the units 23, 24 and 25 
may be installed in the processing section 2 so that the same 
can be pulled out of the processing section 2. This facilitates 
the maintenance of the Wafer transfer units 16 and 17, the 
main Waver-carrying mechanism 18, the heating units 19, 20 
and 21, and the cooling unit 22. 

[0062] FIG. 3 is a schematic sectional vieW of assistance 
in explaining the arrangement of the Wafer transfer units 16 
and 17, the main Wafer carrying mechanism 18 adjacent to 
the Wafer transfer units 16 and 17 With respect to the 
X-direction, the heating units 19, 20 and 21, and the cooling 
unit 22. The Wafer transfer units 16 and 17 are disposed in 
a vertical arrangement. The loWer Wafer transfer unit 17 is 
used to transfer a Wafer W from the carrier delivery port 4 
to the processing section 2. The upper Wafer transfer unit 16 
is used for transferring a Wafer W from the processing 
section 2 to the carrier delivery port 4. 

[0063] Part of air supplied by the FFU 26 ?oWs through 
the Wafer transfer units 16 and 17 and a space over the Wafer 
transfer units 16 and 17 into the Waver-carrying device 5. 
Thereby, the How of particles from the Wafer-carrying part 
5 into the processing section 2 can be prevented to maintain 
the processing section 2 in a satisfactory cleanliness. 

[0064] The main Wafer-carrying mechanism 18 has a 
cylindrical support member 30 having vertical Walls 27 and 
28 and a side opening 29 formed betWeen the vertical Walls 
27 and 28, and a Wafer carrier 31 placed in the cylindrical 
support member 30 for vertical movement. The cylindrical 
support member 30 can be driven for turning by a motor 32 
together With the Wafer carrier 31. The Wafer carrier 31 has 
a carrying base 33, and three carrying arms 34, 35 and 36 
capable of moving along the base 33. The carrying arms 34, 
35 and 36 are formed in siZes such that the carrying arms 34, 
35 and 36 are able to move through the side opening 29. The 
carrying arms 34, 35 and 36 are moved individually for 
forWard and backward movement by a driving mechanism 
including a motor built in the carrying base 33, and a belt 
mechanism. The Wafer carrier 31 is driven by a motor 37 
through a belt 38 extended betWeen a drive pulley 39 and a 
driven pulley 40 for vertical movement. 

[0065] The three heating units 19, 20 and 21 are stacked 
on the cooling unit 22 for the forced cooling of a Wafer W. 
The heating units 19, 20 and 21 and the cooling unit 22 may 
be installed in the space over the Wafer transfer units 16 and 
17. When the heating units 19, 20 and 21 and the cooling 
unit 22 are installed in the space over the Wafer transfer units 
16 and 17, a space occupied by the heating units 19, 20 and 
21 and the cooling unit 22 shoWn in FIG. 1 can be used as 
a utility space. 

[0066] The substrate cleaning units 12, 13, 14 and 15 are 
stacked in tWo layers each for tWo of them. As shoWn in FIG. 
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1, the substrate cleaning units 12 and 14 have symmetrical 
structure With respect to a Wall 41 separating the units 12 and 
14 from each other. The substrate cleaning units 13 and 15 
have symmetrical structure With respect to a Wall 41 sepa 
rating the units 13 and 15 from each other. The substrate 
cleaning units 12, 13, 14 and 15 are substantially the same 
in construction, except that the substrate cleaning units 12 
and 14 are symmetrical and the substrate cleaning units 13 
and 15 are symmetrical. Therefore, the construction of only 
the substrate cleaning unit 12 Will be described by Way of 
example. 
[0067] Referring to FIG. 4 shoWing the substrate-cleaning 
unit 12 in a plan vieW, installed in a space de?ned by a unit 
casing 42 is a chamber casing 43 de?ning a processing 
chamber 43A, a chemical liquid supply arm housing 44 
de?ning a storage chamber for chemical liquid supply arm 
50, and a rinsing-and-drying arm housing 45 de?ning a 
storage chamber for rinsing-and-drying arm 55. The unit 
casing 42 is provided With an opening 46' covered With a 
mechanical shutter 46 operated by a shutter operating 
mechanism, not shoWn. When carrying a Wafer W by the 
carrying arm through the opening 46' into the substrate 
cleaning unit 12, the mechanical shutter 46 is opened. The 
mechanical shutter 46 is on the inner side of the opening 46' 
so that an atmosphere in the unit casing 42 may not leak 
outside even if the interior space of the unit casing 42 is at 
a positive pressure. 

[0068] The chamber casing 43 is provided With an opening 
47'. The opening 47' is covered With a shutter 47 for the 
chamber casing 43 operated by a cylinder actuator, not 
shoWn. When carrying a Wafer W by the carrying arm 34 
through the opening 47' into the processing chamber 43A, 
the shutter 47 is opened. Both the mechanical shutter 46 for 
the unit casing 42 and the shutter 47 for the chamber casing 
43 may be operated by one and the same shutter operating 
mechanism. The shutter 47 is on the inner side of the 
opening 47, so that an atmosphere in the chamber casing 43 
may not leak outside even if the interior space of the 
chamber casing 43 is at a positive pressure. The chamber 
casing 43 is provided With an opening 48'. The opening 48' 
is covered With a shutter 48 for closing the processing liquid 
supply arm storage chamber de?ned by the chemical liquid 
supply arm housing 44. The shutter 48 is operated by a 
shutter operating mechanism, not shoWn. When isolating the 
chemical liquid supply arm housing 44 from the processing 
chamber 43A, the shutter 48 is closed. The chamber casing 
43 is provided With an opening 49'. The opening 49' is 
covered With a shutter 49 for closing the rinsing-and-drying 
arm storage chamber de?ned by the rinsing-and-drying arm 
housing 45. The shutter 49 is operated by a shutter operating 
mechanism, not shoWn. When isolating the interior of the 
rinsing-and-drying arm housing 45 from the processing 
chamber 43A, the shutter 49 is closed. 

[0069] A chemical liquid supply arm 50 is housed in the 
chemical liquid supply arm housing 44. The arm 50 has tWo 
spouting systems, one for spouting a chemical liquid and N2 
gas, the other for spouting IPA and pure Water. The arm 50 
can be moved into the processing chamber 43A and can be 
moved so as to sWeep the surface of a Wafer W supported on 
a spin chuck 59 from the center to the periphery of the Wafer 
W. The chemical liquid supply arm 50 is retracted into the 
chemical liquid supply arm housing 44 When the same is not 
in use for processing. Since an atmosphere of the processing 
















