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(57) ABSTRACT 

A ceramic sprayed member-cleaning method Which is 
capable of reliably suppressing desorption and attachment of 
Water. The surface of a ceramic sprayed member and Water 
are chemically bonded to each other, Whereby the Water is 
stabilized. Water physically adsorbed on the surface of the 
ceramic sprayed member is desorbed. 
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CERAMIC SPRAYED MEMBER-CLEANING 
METHOD, PROGRAM FOR IMPLEMENTING THE 
METHOD, STORAGE MEDIUM STORING THE 
PROGRAM, AND CERAMIC SPRAYED MEMBER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a ceramic sprayed 
member-cleaning method, a program for implementing the 
method, a storage medium storing the program, and a 
ceramic sprayed member, and more particularly to a ceramic 
sprayed member-cleaning method for cleaning ceramic 
sprayed members, such as an electrode, a focus ring, and an 
electrostatic chuck, Which are used in a chamber in Which a 
plasma atmosphere is formed by a processing gas, and a 
conveying arm used in a conveyor for conveying substrates 
and the like to a processing apparatus, a program for 
implementing the method, a storage medium storing the 
program, and a ceramic sprayed member. 

[0003] 2. Description of the Related Art 

[0004] Conventionally, a plasma processing apparatus that 
carries out predetermined plasma processing on a substrate 
such as a semiconductor Wafer generally includes a chamber 
for housing the substrate. In such processing apparatus, 
members With ceramics such as yttrium oxide (Y2O3) (i.e. 
yttria), or aluminum oxide (A1203) thermally sprayed 
thereon are used as an inner Wall of the chamber, an upper 
electrode and the like. In general, ceramics tend to have high 
reactivity With Water in the air, and therefore, When the 
chamber is opened to the atmosphere for a periodic inspec 
tion or When the chamber is subjected to Wet cleaning, a 
large amount of Water can be attached to the inner Wall of the 
chamber, an upper electrode, and the like, Which are formed 
of the ceramic-sprayed members. 

[0005] Desorption and attachment of Water from and to the 
inner Wall of the chamber can cause problems, such as an 
increase in chamber-evacuating time, Which results in loW 
ering of the operation rate of the processing apparatus, 
abnormal ?lm formation in forming a metal ?lm, instability 
of the etching rate in etching an oxide ?lm or the like, 
separation of particles, and abnormal discharge in generat 
ing plasma. 
[0006] To solve such problems, there has been proposed a 
vacuum chamber as the above-mentioned chamber that is 
provided With a heater for heating a non-reactive gas, such 
as argon, to a temperature not loWer than a predetermined 
temperature before the non-reactive gas is introduced into 
the vacuum chamber, and a chamber heater capable of 
applying additional heat to the vacuum chamber, Whereby 
impurities or contaminants are scavenged therefrom (see 
Japanese Laid-Open Patent Publication (Kokai) No. H07 
78775). 
[0007] In this vacuum chamber, after the non-reactive gas 
heated by the heater is passed through the vacuum chamber 
over a predetermined time period during a processing opera 
tion, the How of the heated non-reactive gas to the vacuum 
chamber is stopped, and pressure Within the vacuum cham 
ber is checked. Further, the vacuum chamber is evacuated to 
approximately 6.7><l0_5 Pa (5.0><l0_7 Torr) While the 
vacuum chamber is still hot, and if the pressure of the 
non-reactive gas Within the evacuated vacuum chamber is 
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higher than that in the vacuum chamber obtained by a 
previously carried out test, it is estimated that there is a leak 
from the vacuum chamber, Whereby measures can be taken 
to solve the problems. 

[0008] Further, there has been proposed an ECR (Electron 
Cyclotron Resonance) plasma etching apparatus comprised 
of a chamber, a microWave-introducing port formed in one 
end of the chamber, for introducing a microWave into the 
chamber, an exciting coil disposed in a manner enclosing the 
microWave-introducing port or a part of the chamber, a 
gas-introducing system for introducing a predetermined 
amount of gas into the chamber, and an evacuating system 
for evacuating the chamber to a high vacuum (see Japanese 
Laid-Open Patent Publication (Kokai) No. H08-l8lll7). 

[0009] In this ECR plasma etching apparatus, the chamber 
is evacuated by the evacuating system at a loW rate, Ar gas 
is introduced into the chamber through the gas-introducing 
system, and a microWave is supplied via the microWave 
introducing port. Further, the exciting coil is energiZed to 
thereby generate plasma in the chamber. Contact betWeen 
the generated plasma and the inner Wall surface of the 
chamber raises the temperature of the inner Wall surface of 
the chamber, Whereby Water molecules attached to the inner 
Wall surface are vaporiZed. 

[0010] Further, there has been proposed an ultrahigh 
vacuum apparatus comprised of a groWth chamber as an 
airtight container Which is evacuated to an ultrahigh 
vacuum, a substrate manipulator as a member accommo 
dated in the groWth chamber, a substrate holder provided at 
a loWer end of the substrate manipulator, and a heater section 
as internal heating means disposed at opposite sides of the 
substrate manipulator With respect to the horiZontal direction 
(see Japanese Laid-Open Patent Publication (Kokai) No. 
2000-294508). 
[0011] In this ultrahigh vacuum apparatus, the groWth 
chamber is externally heated While operating a vacuum 
pump to evacuate the groWth chamber to an ultrahigh 
vacuum, and further the substrate manipulator and the 
substrate holder are heated by the heater section Within the 
groWth chamber While evacuating the groWth chamber so as 
to maintain the ultrahigh vacuum in the groWth chamber. 
Thus, degassing of the groWth chamber is carried out. 

[0012] Further, there has been proposed a plasma process 
ing apparatus comprised of a base member formed therein 
With an opening, an electrode mounted at the opening from 
beloW via an insulating member, a box-shaped lid disposed 
above the electrode, a vacuum chamber formed as a space 
enclosed by the lid, the base member, and the electrodes, a 
heater mounted on an upper surface of the lid, for heating the 
inner Wall of the vacuum chamber, and a control section for 
controlling the heater (see Japanese Laid-Open Patent Pub 
lication (Kokai) No. Hll-54484). 

[0013] In this plasma processing apparatus, When plasma 
processing is carried out, the heater is controlled by the 
control section so that the temperature of the inner Wall of 
the vacuum chamber is held Within a preset temperature 
range. This makes it possible not only to reduce the amounts 
of Water and organic substances adsorbed on the inner Wall 
of the vacuum chamber, but also to quickly evaporate off the 
Water and the organic substances. Moreover, time required 
for vacuum suction can be considerably shortened. 
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[0014] Furthermore, there has been proposed a plasma 
cleaning apparatus comprised of a vacuum chamber de?ned 
by a base plate and a lid, an electrode mounted through the 
base plate, a replaceable shield member mounted on a 
ceiling surface Within the vacuum chamber, and a control 
section connected to a vacuum gauge, and having a storage 
section for storing a set vacuum degree and a set chamber 
evacuating time period Which are set to the vacuum-cham 
ber, and a clock (see Japanese Laid-Open Patent Publication 
(Kokai) No. Hll-54487). 
[0015] In this plasma cleaning apparatus, the current time 
t1 is read in from the clock so as to measure the chamber 
evacuating time period. Then, vacuum measurement data is 
delivered from the vacuum gauge, and a time t2 When the 
degree of vacuum reaches the set vacuum degree is read in. 
Further, if the chamber-evacuating time period T determined 
from the time t1 and the time t2 is Within the set time period 
T0, a gas supply device is driven to introduce a gas for 
plasma generation into the vacuum chamber. Next, a high 
frequency poWer supply is driven to apply a high-frequency 
voltage to the electrode, Whereby plasma is generated for 
plasma cleaning, and plasma cleaning is thus carried out. As 
a result, an increase in the evacuation time period can be 
suppressed to a predetermined limit so as to maintain tact 
time. 

[0016] Another apparatus similar to the above described 
plasma cleaning apparatus has also been proposed (see 
Japanese Laid-Open Patent Publication (Kokai) No. 2002 
124503). 
[0017] HoWever, in any of the proposed apparatuses, in the 
case Where a member having ceramic thermally sprayed on 
a surface thereof is used in the chamber, the effect of 
removing Water is limited, so that it is impossible to reliably 
suppress desorption and attachment of Water from and to the 
ceramic sprayed member. 

SUMMARY OF THE INVENTION 

[0018] It is an object of the present invention to provide a 
ceramic sprayed member-cleaning method, and a program 
for implementing the method, Which are capable of reliably 
suppressing desorption and attachment of Water, a storage 
medium storing the program, and a ceramic sprayed mem 
ber. 

[0019] To attain the above object, in a ?rst aspect of the 
present invention, there is provided a method of cleaning a 
ceramic sprayed member having a predetermined ceramic 
material thermally sprayed on a surface thereof, comprising 
a stabiliZing step of chemically bonding the surface of the 
ceramic sprayed member and Water to each other to stabiliZe 
the Water, and a desorbing step of desorbing Water physically 
adsorbed on the surface of the ceramic sprayed member. 

[0020] Preferably, the stabiliZing step comprises carrying 
out hydration processing in Which the ceramic sprayed 
member is exposed to a high-pressure, high-humidity, and 
high-temperature environment. 

[0021] Preferably, the stabiliZing step comprises forming a 
layer mainly composed of a hydroxide of ceramic on the 
surface of the ceramic sprayed member. 

[0022] Preferably, the desorbing step comprises heating 
the ceramic sprayed member. 
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[0023] Preferably, the method further comprises a remov 
ing step of removing deposits attached to the ceramic 
sprayed member, before execution of the stabiliZing step. 

[0024] More preferably, the removing step comprises at 
least soaking of the ceramic sprayed member in an organic 
solvent or acid. 

[0025] Preferably, the ceramic material comprises a rare 
earth metal oxide. 

[0026] More preferably, the rare earth metal oxide com 
prises yttria. 
[0027] Preferably, the ceramic sprayed member is used in 
a processing chamber for processing substrates. 

[0028] To attain the above object, in a second aspect of the 
present invention, there is provided a ceramic sprayed 
member comprising a base material, a surface layer formed 
by thermally spraying a predetermined ceramic material 
onto a surface of the base material, the surface layer con 
taining a compound having a hydroxyl group, Wherein Water 
physically adsorbed on a surface of the surface layer has 
been desorbed. 

[0029] To attain the above object, in a third aspect of the 
present invention, there is provided a ceramic sprayed 
member comprising a base material, a surface layer formed 
by thermally spraying a predetermined ceramic material 
onto a surface of the base material, the surface layer con 
taining a compound having a hydroxyl group, Wherein an 
amount of Water released from the surface layer by evacu 
ation carried out for a predetermined time period at room 
temperature is not larger than l.0><l0l6/cm2. 

[0030] To attain the above object, in a fourth aspect of the 
present invention, there is provided a ceramic sprayed 
member comprising a base material, a surface layer formed 
by thermally spraying a predetermined ceramic material 
onto a surface of the base material, the surface layer con 
taining a compound having a hydroxyl group, Wherein no 
OiH bond in a H2O structure is detected from the surface 
layer. 
[0031] Preferably, the compound having a hydroxyl group 
is a hydroxide of the predetermined ceramic material. 

[0032] Preferably, the ceramic comprises a rare earth 
metal oxide. 

[0033] More preferably, the rare earth metal oxide com 
prises yttria. 
[0034] Preferably, the ceramic sprayed member is used in 
a processing chamber for processing substrates. 

[0035] To attain the above object, in a ?fth aspect of the 
present invention, there is provided a computer-readable 
program for causing a computer to execute a method of 
cleaning a ceramic sprayed member having a predetermined 
ceramic material thermally sprayed on a surface thereof, 
comprising a stabiliZing module for chemically bonding the 
surface of the ceramic sprayed member and Water to each 
other to stabiliZe the Water; and a desorbing module for 
desorbing Water physically adsorbed on the surface of the 
ceramic sprayed member. 

[0036] Preferably, the stabiliZing module carries out 
hydration processing in Which the ceramic sprayed member 
is exposed to a high-pressure, high-humidity, and high 
temperature environment. 
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[0037] Preferably, the stabilizing module forms a layer 
mainly composed of a hydroxide of ceramic on the surface 
of the ceramic sprayed member. 

[0038] Preferably, the desorbing module heats the ceramic 
sprayed member. 

[0039] Preferably, the program further comprises a remov 
ing module for removing deposits attached to the ceramic 
sprayed member, the stabiliZing module forms the layer 
mainly composed of a hydroxide of ceramic on the surface 
of the ceramic sprayed member. 

[0040] More preferably, the removing module carries out 
at least soaking of the ceramic sprayed member in an organic 
solvent or acid. 

[0041] To attain the above object, in a sixth aspect of the 
present invention, there is provided a storage medium stor 
ing the computer-readable program. 

[0042] According to the present invention, the surface of 
the ceramic sprayed member and Water are chemically 
bonded to each other for stabiliZation of the Water, and Water 
physically adsorbed on the surface of the ceramic sprayed 
member is desorbed. Thus, When the ceramic sprayed mem 
ber is used, it is possible to reliably suppress desorption and 
attachment of Water from and to the ceramic sprayed mem 
ber. 

[0043] Further, since the hydration processing is carried 
out by exposing the ceramic sprayed member to a high 
pressure, high-humidity, and high-temperature environment, 
it is possible to further stabiliZe Water chemically bonded to 
the surface of the ceramic sprayed member, thereby more 
reliably suppressing desorption and attachment of Water 
from and to the ceramic sprayed member. 

[0044] Furthermore, since the ceramic sprayed member is 
heated, desorption of Water physically adsorbed on the 
surface of the ceramic sprayed member can be promoted, 
Which makes it possible to reliably suppress desorption and 
attachment of Water from and to the ceramic sprayed mem 
ber When the ceramic sprayed member is used. 

[0045] The above and other objects, features, and advan 
tages of the invention Will become more apparent from the 
folloWing detailed description taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0046] FIG. 1 is a cross-sectional vieW schematically 
shoWing the construction of a plasma processing apparatus 
in Which a ceramic sprayed member according to an 
embodiment of the present invention is used; 

[0047] FIG. 2 is a cross-sectional vieW schematically 
shoWing the structure of the ceramic sprayed member 
according to the embodiment; 

[0048] FIG. 3 is a ?owchart Which is useful in explaining 
a ceramic sprayed member-cleaning method according to 
the embodiment; 

[0049] FIG. 4 is a cross-sectional vieW schematically 
shoWing a pressuriZed heating furnace for use in hydration 
processing executed in a step S36 in FIG. 3; and 

[0050] FIG. 5 is a diagram shoWing the amount of Water 
released from the ceramic sprayed member. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0051] The present invention Will noW be described in 
detail With reference to the draWings shoWing a preferred 
embodiment thereof. 

[0052] FIG. 1 is a cross-sectional vieW schematically 
shoWing the construction of a plasma processing apparatus 
in Which is used a ceramic sprayed member according to an 
embodiment of the present invention. 

[0053] Referring to FIG. 1, the plasma processing appa 
ratus 1 as an etching apparatus for carrying out etching on 
Wafers has formed therein a cylindrical chamber (processing 
chamber) 10 formed of metal, e.g. aluminum or stainless 
steel. Disposed Within the chamber 10 is a cylindrical 
susceptor 11 on Which is placed a Wafer W having a diameter 
eg of 300 mm. 

[0054] Formed betWeen an inner side Wall of the chamber 
10 and the susceptor 11 is an exhaust passage 12 functioning 
as a ?oW path for discharging a gas above the susceptor 11 
out ofthe chamber 10. An annular bal?e plate 13 is disposed 
in an intermediate portion of the exhaust passage 12. A 
portion of the exhaust passage 12 doWnstream of the bal?e 
plate 13 is in communication With an automatic pressure 
control valve (hereinafter referred to as “the APC”) 14 
implemented by a variable butter?y valve. The APC 14 is 
connected to a turbo-molecular pump (hereinafter referred to 
as “the TMP”) 15 as a vacuum pump for drawing a vacuum. 
Further, the APC 14 is connected to a dry pump (hereinafter 
referred to as “the DP”) 16 as a vacuum pump via the TMP 
15. An evacuation ?oW path formed by the APC 14, the TMP 
15, and the DP 16 Will be hereinafter referred to as “the main 
evacuation line”. This main evacuation line not only controls 
pressure in the chamber 10 using the APC 14, but also 
decompresses the chamber 10 substantially to a vacuum 
using the TMP 15 and the DP 16. 

[0055] Further, the portion of the exhaust passage 12 
doWnstream of the bal?e plate 13 is connected to another 
exhaust passage (hereinafter referred to as “the rough evacu 
ation line”), Which is provided in addition to the main 
evacuation line. The rough evacuation line is comprised of 
an evacuation pipe 17 With a diameter of eg 25 mm, for 
communication betWeen the above-mentioned space and the 
DP 16, and a valve V2 provided in an intermediate portion 
of the evacuation pipe 17. The valve V2 is capable of 
blocking communication betWeen the space and the DP 16. 
The rough evacuation line discharges gas from the chamber 
10 using the DP 16. 

[0056] Connected to the susceptor 11 is a high-frequency 
poWer supply 18 for supplying electric poWer of a prede 
termined high frequency to the susceptor 11. At an upper 
part inside the susceptor 11, a disk-shaped electrode plate 20 
formed of a conductive ?lm is disposed for attracting the 
Wafer W by an electrostatic attractive force. A DC poWer 
supply 22 is electrically connected to the electrode plate 20. 
The Wafer W is attracted and held on an upper surface of the 
susceptor 11 by a Coulomb’s force or a Johnson-Rahbek 
force generated by a DC voltage applied to the electrode 
plate 20 from the DC poWer supply 22. When it is not 
required to attract the Wafer W, the electrode plate 20 is 
electrically disconnected from the DC poWer supply 22, 
Whereby the Wafer W is placed in a ?oating state. Further, an 



US 2006/0099444 A1 

annular focus ring 24 formed eg of silicon (Si) converges 
plasma generated above the susceptor 11 toward the Wafer 
W. 

[0057] Inside the susceptor 11 is formed an annular refrig 
erant chamber 25 extending along the circumference of the 
susceptor 11. A coolant, such as cooling Water, at a prede 
termined temperature is supplied for circulation to the 
refrigerant chamber 25 from a chiller unit, not shoWn, 
through a pipe 26. The processing temperature of the semi 
conductor Wafer W on the upper surface of the susceptor 11 
is controlled through the temperature of the coolant. 

[0058] Aplurality of heat transfer gas supply holes 27 and 
heat transfer gas supply grooves (not shoWn) are disposed in 
a part (hereinafter referred to as the “holding surface”) of the 
upper surface of the susceptor 11 Where the semiconductor 
Wafer W is held by attraction. The heat transfer gas supply 
holes 27 and the like are in communication With a heat 
transfer gas supply pipe 29 provided With a valve V3, via a 
heat transfer gas supply line 28 provided in the susceptor 11, 
so as to feed a heat transfer gas, such as He gas, supplied 
from a heat transfer gas supply section, not shoWn, con 
nected to the heat transfer gas supply pipe 29 into a gap 
betWeen the holding surface and a rear surface of the Wafer 
W. Thus, heat-conductivity betWeen the Wafer W and the 
susceptor 11 is improved. The valve V3 is capable of 
blocking communication betWeen the heat transfer gas sup 
ply holes 27 and the heat transfer gas supply section. 

[0059] Further, a plurality of pusher pins 30 are disposed 
on the holding surface as lift pins that can protrude from the 
upper surface of the susceptor 11. The pusher pins 30 are 
moved up and doWn as vieWed in FIG. 1 as rotational 
movement of a motor (not shoWn) is converted into linear 
movement by a ball screW or the like. When the semicon 
ductor Wafer W is held on the holding surface by attraction, 
the pusher pins 30 are WithdraWn inside the susceptor 11. 
Then, When the Wafer W is conveyed from the chamber 10 
after completion of plasma processing including etching, the 
pusher pins 30 are moved to protrude from the upper surface 
of the susceptor 11 to separate the semiconductor Wafer W 
from the susceptor 11 and lift the semiconductor Wafer W 
upWard. 

[0060] A shoWerhead 33 is disposed in a ceiling portion of 
the chamber 10. A high-frequency poWer supply 52 is 
connected to the shoWerhead 33 and applies high-frequency 
poWer to the shoWerhead 33. Thus, the shoWerhead 33 
functions as an upper electrode. 

[0061] The shoWerhead 33 includes an electrode plate 35, 
Which has a large number of gas vents 34, disposed on a 
loWer surface thereof, and an electrode support 36 that 
detachably supports the electrode plate 35. Abulfer chamber 
37 is provided inside the electrode support 36, and process 
ing gas supply piping 38 extending from a processing gas 
supply unit (not shoWn) is connected to the buffer chamber 
37. A valve V1 is disposed midWay across the gas supply 
piping 38. The valve V1 is capable of blocking communi 
cation betWeen the buffer chamber 37 and the processing gas 
supply section. The inter-electrode distance D betWeen the 
susceptor 11 and the shoWerhead 33 is set to not shorter than 
2711 mm, for example. 

[0062] A gate valve 32 is mounted on a side Wall of the 
chamber 10, for opening and closing an inlet/outlet port 31 
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for the Wafer W. As mentioned above, inside the chamber 10 
of the plasma processing apparatus 1, high-frequency elec 
tric poWer is supplied to the susceptor 11 and the shoWer 
head 33 so that high-frequency electric poWer is applied 
inside the chamber 10 by the susceptor 11 and the shoWer 
head 33, resulting in high-density plasma being produced 
from the processing gas in the space S betWeen the susceptor 
11 and the shoWerhead 33 and hence ions and radicals being 
produced. 

[0063] Further, the plasma processing apparatus 1 has a 
CPU 53 provided inside or outside thereof. The CPU 53 is 
electrically connected to the valves V1, V2, V3, the APC 14, 
the TMP 15, the DP 16, the high-frequency poWer supplies 
18 and 52, and the DC poWer supply 22 to control the 
operation of each of the component elements in response to 
user commands or predetermined process recipes. 

[0064] With this plasma processing apparatus 1, during 
etching processing, ?rst, the gate valve 32 is opened, and the 
Wafer W to be processed is conveyed into the chamber 10, 
and mounted onto the susceptor 11. A processing gas (e.g., 
a mixed gas comprised of C4F8 gas, 02 gas and Ar gas With 
a predetermined ?oW rate ratio therebetWeen) is introduced 
at a predetermined ?oW rate and the predetermined ?oW rate 
ratio from the shoWerhead 33 into the chamber 10, and the 
pressure inside the chamber 10 is set to a predetermined 
value using the APC 14 and the like. Next, high-frequency 
poWer is applied to the shoWerhead 33 from the high 
frequency poWer supply 52, and high-frequency poWer is 
applied to the susceptor 11 from the high-frequency poWer 
supply 18. Further, a DC voltage is applied to the electrode 
plate 20 from the DC poWer supply 22, Whereby the Wafer 
W is attracted onto the susceptor 11. Then, the processing 
gas discharged from the shoWerhead 33 is turned into plasma 
as described above. Radicals and ions generated by this 
plasma are converged onto the surface of the Wafer W by the 
focus ring 24 to thereby etch the surface of the Wafer W 
physically or chemically. 

[0065] As the processing gas for etching, in addition to the 
above-mentioned mixed gas, a gas containing any of com 
pounds of halogen elements, such as ?uoride, chloride, and 
bromide, are used, and hence a highly corrosive environ 
ment is produced inside the chamber 10. To prevent corro 
sion of the chamber component parts in the corrosive 
environment, a ceramic material, such as yttrium oxide 
(Y 203) (hereinafter referred to as “yttria”) or aluminum 
oxide (A1203), is thermally sprayed onto component parts 
including the focus ring 24, the shoWerhead 33, and the 
susceptor 11, and the inner Wall of the chamber 10. In short, 
all the component parts used in the chamber 10 and the inner 
Wall of the chamber 10 correspond to the ceramic sprayed 
member of the present invention. 

[0066] FIG. 2 is a cross-sectional vieW schematically 
shoWing the structure of the ceramic sprayed member 
according to the present embodiment. 

[0067] Referring to FIG. 2, the ceramic sprayed member 
200 is comprised of a base material 210, and a thermally 
sprayed ?lm (surface layer) 220. The thermally sprayed ?lm 
220 includes a hydrated layer 221 having an outer surface 
thereof mainly composed of a hydroxide of ceramic. The 
thermally sprayed ?lm 220 has a thickness of 10 to 500 um, 
While the hydrated layer 221 has a thickness of approxi 
mately 100 pm, for example. 
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[0068] As the base material 210, any of steels including 
stainless steel (SUS), Al and an Al-based alloy, W and a 
W-based alloy, Ti and a Ti-base alloy, Mo and a Mo-based 
alloy, carbon, and an oxide-based or non-oxide-based 
ceramic sintered body, and a carbonaceous material is pref 
erably used. 

[0069] The thermally sprayed ?lm 220 is composed of 
ceramics containing an element belonging to the third (IIIA) 
group of the periodic system (hereinafter simply referred to 
as “Group 3a element”). More speci?cally, the thermally 
sprayed ?lm 220 is preferably composed of a rare-earth 
metal oxide including an oxide of a Group 3a element. 
Further, as the rare-earth metal oxide, yttria, SC2, O3, 
Ce2O3, and Nd2O3 are preferably used. In particular, yttria, 
Which has conventionally been Widely used, is preferable. 
The use of any of the above-mentioned materials makes it 
possible to suppress corrosion of the thermally sprayed ?lm 
220 due to the highly corrosive environment inside the 
chamber 10. The thermally sprayed ?lm 220 can be formed 
not only by the thermal spraying method, but also by a thin 
?lm forming technology, such as the PVD method or the 
CVD method. 

[0070] The hydrated layer 221 is formed on the outer 
surface of the thermally sprayed ?lm 220 eg by hydration 
reaction through reaction of the thermally sprayed ?lm 220 
With vapor or high-temperature Water around the thermally 
sprayed ?lm 220. When yttria is selected from the above 
mentioned ceramics as the material of the thermally sprayed 
?lm 220, a reaction expressed by the folloWing formula (1) 
occurs: 

[0072] As shoWn in the formula (1), a hydroxide of yttria 
is ?nally formed by hydration processing. In the case of the 
other Group 3a elements, hydroxides are formed through 
similar reactions. As hydroxides, Y(OH)3, Sc(OH)3, 
Ce(OH)3, and Nd(OH)3 are preferable. 

[0073] Hydroxides of Group 3a elements are very stable, 
and shoW a property (hydrophobicity) of suppressing des 
orption of chemically adsorbed Water and adsorption of 
Water from the outside. Therefore, by forming the hydrated 
layer 221 mainly composed of one of the above-mentioned 
hydroxides on the outer surface of the thermally sprayed 
?lm 220, it is possible to suppress desorption of Water from 
the ceramic sprayed member 200 and attachment of external 
Water to the ceramic sprayed member 200. 

In the formula (1), the valences are not considered. 

[0074] The ceramic sprayed member constructed as 
described above is cleaned by a method described herein 
beloW. This cleaning process is carried out, for example, 
When the ceramic sprayed member is removed from the 
chamber 10 for maintenance When a predetermined time 
period has elapsed after the plasma processing apparatus 1 
started etching. 

[0075] FIG. 3 is a ?owchart Which is useful in explaining 
a ceramic sprayed member-cleaning method according to 
the present embodiment. In the folloWing, a description Will 
be given of the method of cleaning the ceramic sprayed 
member having a thermally sprayed ?lm of yttria formed 
thereon. 

[0076] As shoWn in FIG. 3, ?rst, the ceramic sprayed 
member 200 is soaked in an acetone-based or ?uorine-based 
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solvent at room temperature (step S31). At this time, the 
Whole member 200 is soaked in the solvent. As a conse 
quence, deposits attached to the ceramic sprayed member 
200 are removed. Thus, the deposits as a cause of generation 
of particles can be reliably removed. The soak time period 
is set to an optimal value Within a range of 1 hour to 12 hours 
according to the amount and degree of attachment of depos 
its to the ceramic sprayed member 200. Further, as the 
?uorine-based solvent, HFE7100, HFE711PA (manufac 
tured by SUMITOMO 3M Ltd.), GALDEN HT70 (manu 
factured by AUSIMONT S.p.A.), etc. are preferably used. 
After the ceramic sprayed member 200 is taken out, deposits 
?oating in the solvent are all removed so as to prevent the 
?oating deposits from being attached to another ceramic 
sprayed member 200 When it is soaked. 

[0077] Then, the Whole ceramic sprayed member 200 is 
air-bloWn using an air gun (step S32) to remove deposits 
attached to the ceramic sprayed member 200. Air for use in 
the air bloW has a pressure of 0.2 to 0.5 MPa, and is bloWn 
from a noZZle of the air gun positioned 10 cm or more aWay 
from the ceramic sprayed member 200. This air bloW is 
continued until visually recogniZable removable deposits 
disappear. The gas for use in the air bloW may be a nitrogen 
gas. 

[0078] When deposits still remain on the ceramic sprayed 
member 200 even after execution of the air bloW, a C02 blast 
With a pressure of not higher than 0.4 MPa and a dry ice 
particle siZe of $0.3 to 0.6 mm, or a bubble jet (registered 
trademark) With an air pressure of not higher than 0.2 MPa 
and a Water pressure of not higher than 7.0 MPa is applied 
to the ceramic sprayed member 200. The CO2 blast or the 
bubble jet is applied to the ceramic sprayed member 200 
from a noZZle positioned 15 cm or more aWay from the 
ceramic sprayed member 200 While constantly moving the 
noZZle so as to prevent concentration of the CO2 blast or the 
bubble jet on one point of the ceramic sprayed member 200. 
This makes it possible to remove deposits attached to the 
surface of the ceramic sprayed member 200, thereby sup 
pressing generation of particles caused by chemical reaction 
With the deposits. 

[0079] Next, the Whole ceramic sprayed member 200 is 
Wiped using a Wiper impregnated With a small amount of 
alcohol not loWer than 99% in purity, such as ethanol or 
isopropyl alcohol, With the Wiper covering the ceramic 
sprayed member 200 (step S33). This Wiping is continued 
until the Wiper ceases to be stained. Thus, organic substances 
and the like attached to the surface of the ceramic sprayed 
member 200 are removed. 

[0080] Then, the ceramic sprayed member 200 is sub 
jected to cleaning for approximately 10 minutes using 
ultrasonic Waves by applying ultrasonic Waves having a 
frequency not loWer than 20 kHZ and Whose output range is 
from 1000 to 2400 W to pure Water in a bath, While the 
ceramic sprayed member 200 is soaked in the pure Water 
(step S34). It is preferred that the pure Water for use in 
cleaning has a volume resistivity of 15 M9 or more. 
Thereafter, the ceramic sprayed member 200 is taken out 
from the bath and uniformly Washed using pure Water 
similar to the above-mentioned pure Water. 

[0081] Further, the Whole ceramic sprayed member 200 is 
air-bloWn using the air gun (step S35), to remove Water 
attached to the ceramic sprayed member 200. The air for use 



US 2006/0099444 A1 

in the air blow has a pressure of 0.2 to 0.5 MPa, and is blown 
from the nozzle of the air gun positioned not shorter than 10 
cm aWay from the ceramic sprayed member 200. This air 
bloW is continued until the Water is fully removed. If Water 
still remains on the ceramic sprayed member 200, the 
thermally sprayed ?lm 220 looks gray, and hence the air 
bloW is preferably continued until the thermally sprayed ?lm 
220 has apparently lost the gray color. The gas used for the 
air bloW may be a nitrogen gas. 

[0082] Next, a pressurized heating furnace 60 comprised 
of a heater 61 for heating an internal space in the fumace 60 
and the ceramic sprayed member 200 placed in the internal 
space, and a vapor-introducing port for introducing vapor 
into the internal space of the fumace 60, as shoWn in FIG. 
4, is prepared. The ceramic sprayed member 200 is placed 
into the pressurized heating furnace 60 and heated, for 
example, for 1 to 24 hours in a temperature range of 100 to 
300° C. under an environment of a pressure not loWer than 
202.65 kPa (2.0 atm) and a relative humidity not loWer than 
90%. That is, the ceramic sprayed member 200 is exposed 
to a high-pressure, high-humidity, and high-temperature 
environment, Whereby the outer surface of the thermally 
sprayed ?lm 220 is hydrated (stabilizing step) (step S36). As 
a consequence, the hydrated layer 221 is formed on the outer 
surface of the thermally sprayed ?lm 220. In the hydrated 
layer 221, yttria Which has undergone hydration reaction to 
be chemically bonded to Water and stabilized, and hence it 
is possible to suppress desorption of Water from the ceramic 
sprayed member 200 and attachment of external Water to the 
same in the vicinity of the temperature of the chamber 
during execution of the cleaning process. 

[0083] The hydrated layer 221 is already formed on the 
surface of the ceramic sprayed member 200 before it is used 
in the plasma processing apparatus 1. HoWever, the hydrated 
layer 221 deteriorates during the etching process, and there 
fore the hydrated layer 221 is formed again during the 
cleaning process. 

[0084] When the relative humidity or the heating tempera 
ture is loW, the time period for heating the base material 210 
has only to be prolonged. To ef?ciently carry out the 
hydration processing, it is required to perform the hydration 
processing under a high-temperature and high-pressure 
environment. Basically, hoWever, the hydration reaction on 
the yttria surface can be progressed to a su?icient degree 
even at room temperature, for example, by carrying out the 
hydration processing over a long time period, and therefore 
the above-mentioned conditions for carrying out hydration 
processing on the outer surface of the thermally sprayed ?lm 
220 are not limitative. 

[0085] Then, the ceramic sprayed member 200 With the 
hydrated layer 221 formed thereon is heated for approxi 
mately tWo hours or more at a temperature of at least 700 C., 
preferably approximately 100° C., in a drying fumace under 
a pressure of 101.3 kPa (1.0 atm) (desorbing step) (step S37) 
so as to remove, by drying, Water attached to the hydrated 
layer 221 or the thermally sprayed ?lm 220. Thus, Water 
trapped in ?ne pores in the surface of the hydrated layer 221, 
i.e. Water physically adsorbed on the hydrated layer 221 is 
desorbed. Further, the drying fumace is purged With a gas 
highly reactive With Water, and the present process is ter 
minated. 
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[0086] Next, a description Will be given of the adsorption 
characteristic of Water molecules on the ceramic sprayed 
member 200 subjected to the cleaning process in FIG. 3. 

[0087] First, a ceramic sprayed member 200 subjected to 
the cleaning process in FIG. 3 Was exposed to the atmo 
sphere for a long time period and Was placed into the 
chamber 10, and then evacuation of the chamber 10 Was 
carried out for approximately tWo hours. Then, the amount 
of Water molecules (hereinafter referred to as “Water con 
tent”) contained in exhaust air draWn from the chamber 10 
Was measured. Also, a ceramic sprayed member 200 sub 
jected to the cleaning process in FIG. 3 Was exposed to a 
high-humidity environment (With relative humidity not 
loWer than 90%) Where a humidi?er is provided, for a 
predetermined time period. Then, the ceramic sprayed mem 
ber 200 Was placed into the chamber 10, and then evacuation 
of the chamber 10 Was carried for approximately tWo hours. 
Then, the Water content of exhaust air draWn from the 
chamber 10 Was measured. 

[0088] Another ceramic sprayed member 200 subjected to 
only a cleaning process using an organic solvent or acid Was 
exposed to the atmosphere over a long time period and Was 
placed into the chamber 10, then evacuation of the chamber 
10 Was carried out for approximately tWo hours, and the 
Water content of exhaust air draWn from the chamber 10 Was 
measured. Still another ceramic sprayed member 200 sub 
jected to only the cleaning process using the organic solvent 
or acid Was exposed to the above-mentioned high-humidity 
environment Where the humidi?er is provided, for a prede 
termined time period, and Was placed into the chamber 10, 
then evacuation of the chamber 10 Was carried out for 
approximately tWo hours at a room temperature eg of 20° 
C., and the Water content of exhaust air draWn from the 
chamber 10 Was measured. The results of these measure 
ments are shoWn in FIG. 5. 

[0089] FIG. 5 is a diagram shoWing the amount of Water 
released from the ceramic sprayed member. Avalue “1 .00E+ 
16” on the ordinate in FIG. 5 indicates the Water content 
(/cm2) of exhaust air draWn from the chamber 10 With no 
member placed therein (hereinafter referred to as “the ref 
erence Water content”). 

[0090] As shoWn in FIG. 5, in the case Where a ceramic 
sprayed member is exposed to the atmosphere over a long 
time period, the Water content of exhaust air measured after 
execution of the cleaning process in FIG. 3 is considerably 
smaller than that measured When the cleaning process Was 
not carried out, and assumes a value substantially equal to 
the reference Water content. Therefore, after exposure to the 
atmosphere, the amount of Water molecules desorbed from 
the ceramic sprayed member 200 subjected to the cleaning 
process in FIG. 3 is substantially equal to 0. Similarly, in the 
case Where a ceramic sprayed member is exposed to the 
high-humidity environment for a predetermined time period, 
the Water content of exhaust air measured after execution of 
the cleaning process in FIG. 3 is considerably smaller than 
that measured When the cleaning process Was not carried 
out, and assumes a value substantially equal to the reference 
Water content. Therefore, after exposure to the high-humid 
ity environment, the amount of Water molecules desorbed 
from the ceramic sprayed member 200 subjected to the 
cleaning process in FIG. 3 is substantially equal to 0. These 
results shoW that adsorption of Water molecules on the 
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ceramic sprayed member 200 in the atmosphere or under a 
high-humidity environment can be suppressed by carrying 
out the cleaning process in FIG. 3 on the ceramic sprayed 
member 200. 

[0091] As described above, according to the present 
embodiment, the outer surface of the thermally sprayed ?lm 
220 is hydrated to thereby stabiliZe Water chemically 
adsorbed on the surface of the ceramic sprayed member 200 
(step S36), and Water physically adsorbed on the hydrated 
layer 221 of the ceramic sprayed member 200 is desorbed 
(step S37). As a result, When the ceramic sprayed member 
200 is used, it is possible to reliably suppress desorption and 
attachment of Water from and to the ceramic sprayed mem 
ber 200. 

[0092] Further, according to the present embodiment, 
since hydration processing is carried out under the environ 
ment of the pressure not loWer than 202.65 kPa (2.0 atm), the 
relative humidity not loWer than 90%, and the temperature 
range of 100 to 300° C., it is possible to achieve more stable 
bonding of Water chemically adsorbed on the surface of the 
ceramic sprayed member 200 to the same surface. 

[0093] Furthermore, according to the present embodiment, 
since the ceramic sprayed member 200 is heated, desorption 
of Water physically adsorbed on the surface of the ceramic 
sprayed member 200 can be accelerated, Which makes it 
possible to further reliably suppress desorption and attach 
ment of Water from and to the ceramic sprayed member 200. 

[0094] Although in the present embodiment, the hydrated 
layer 221 is formed by hydration processing, this is not 
limitative, but any other suitable method may be employed 
insofar as it can eventually form a layer mainly composed of 
a hydroxide of ceramic. 

[0095] Although in the present embodiment, the ceramic 
sprayed member 200 With the hydrated layer 221 formed 
thereon is heated for approximately not shorter than tWo 
hours at a temperature of approximately 1000 C., in a drying 
furnace under a pressure of 101.3 kPa, this is not limitative, 
but When the drying furnace is decompressed, the ceramic 
sprayed member 200 can be heated even at a temperature not 
higher than 1000 C. Further, even When the temperature of 
the drying furnace is not suf?ciently high under the envi 
ronment ofa pressure of 101.3 kPa, it is possible to fully dry 
the ceramic sprayed member 200 by holding the same in the 
drying furnace for a long time period, Whereby Water 
attached to the hydrated layer 221 can be desorbed. 

[0096] Further, in the present embodiment, Water contain 
ing ions, e.g. ioniZed Water With a pH higher than 7 may be 
used for hydration processing so as to enhance the effect of 
the hydration processing in the step S36. This makes it 
possible to improve the hydrophobicity of the hydrated layer 
221. 

[0097] In the present embodiment, a gas highly reactive 
With Water may be introduced into the drying fumace so as 
to enhance the effect of the heating processing in the step 
S37. For example, a methylsilane compound, such as trim 
ethylchlorosilane, dimethyldichlorosilane, monomethyl 
trichlorosilane, or tetrachlorosilane, or a Water-reactive oxy 
gen/halogen compound, such as dichloropropane, 
dibromopropane, nitrosyl chloride, carbonyl chloride (phos 
gene), carbonyl ?uoride, diborane, chlorine, ?uorine, thionyl 
bromide, iodomethyl propane, acetyl chloride, acetone dim 
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ethyl acetal, carbon monoxide, hydrogen chloride, or 
trichloroboron may be introduced. Alternatively, any other 
gas essentially having high reactivity With Water may be 
introduced into the drying furnace. 

[0098] Although in the present embodiment, the ceramic 
sprayed member 200 is hydrated using the pressuriZed 
heating fumace 60, this is not limitative, but a general HIP 
(Hot-lsostatic-Pressing) furnace may be used, for example, 
or alternatively, any suitable apparatus may be employed 
insofar as it is con?gured to provide a high-temperature and 
high-pressure environment for hydrating the ceramic 
sprayed member 200. 

[0099] Although in the present embodiment, the hydration 
processing in the step S36 is carried out by exposing the 
ceramic sprayed member 200 to the high-pressure, high 
humidity, and high-temperature environment, this is not 
limitative, but the hydration processing may be carried out 
by soaking the ceramic sprayed member 200 in Water. 

[0100] Although in the present embodiment, ceramic 
sprayed members removed for maintenance Which is carried 
out When a predetermined time period has elapsed after the 
start of etching by the plasma processing apparatus 1 are 
cleaned, this is not limitative, but the ceramic sprayed 
members may be cleaned before they are used in the plasma 
processing apparatus 1. 

[0101] Further, the ceramic sprayed member cleaned by 
the cleaning method according to the present embodiment is 
subjected to hydration processing and hence has the 
hydrated layer 221 containing a hydroxide of ceramic. 
Therefore, as a method of determining Whether or not a 
chamber component part has been subjected to the cleaning 
method according to the present embodiment, a method of 
detecting a hydroxyl group on the surface of the component 
part using High resolution electron energy loss spectroscopy 
is preferable. Further, since the ceramic sprayed member 
cleaned by the cleaning method according to the present 
embodiment has the hydrated layer 221 containing a hydrox 
ide of ceramic, When the bond state of the surface layer of 
the ceramic sprayed member is analyZed using High reso 
lution electron energy loss spectroscopy, no OiH bond in 
the H20 structure can be detected from the surface layer. 
Therefore, When no OiH bond in the H20 structure can be 
detected from the surface layer as a result of the analysis, it 
can be determined that the component part Within the 
chamber has been subjected to the cleaning method accord 
ing to the present embodiment. 

[0102] Further, since the hydrated layer 221 has hydro 
phobicity, Whether or not a chamber component part has 
been subjected to the cleaning method according to the 
present embodiment can be determined by coating the 
surface of the hydrated layer 221 of the component part With 
a predetermined resin and then cutting the component part to 
analyZe the degree of resin impregnation in the component 
part, eg the degree of Whitening of the cross section of the 
component part, for example. More speci?cally, if the cross 
section is Whitened, it can be determined that the component 
part has not been subjected to the cleaning method according 
to the present embodiment, Whereas if the cross section is 
not Whitened, it can be determined that the component part 
has been subjected to the cleaning method. This is because 
When the component part has been subjected to the present 
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cleaning method, the hydrophobicity of the hydrated layer 
221 prevents permeation of the resin from into the compo 
nent part. 

[0103] Although in the present embodiment, the ceramic 
sprayed member 200 is used in the chamber 10 of the plasma 
processing apparatus 1, this is not limitative, but the ceramic 
sprayed member 200 may be used in a processing apparatus 
other than the plasma processing apparatus, a load-lock 
chamber for conveying substrates or the like to a processing 
apparatus, or a conveyor, such as an atmospheric conveying 
module. 

[0104] Although in the present embodiment, an object to 
be processed by the plasma processing apparatus 1 is a Wafer 
W, this is not limitative, but the object may be a glass 
substrate eg for an FPD (Flat Panel Display) including an 
LCD (Liquid Crystal Display). 

[0105] Further, insofar as the ceramic sprayed member 
cleaning method according to the present embodiment is 
concerned, in a ceramic sprayed member-cleaning system 
comprised of eg a member-soaking device, a bloWing 
device for bloWing a gas onto a member, a Wiping device for 
Wiping the member, a pressurized heating furnace, and a 
drying fumace, the cleaning method may be executed by a 
controller implemented eg by a computer provided in the 
cleaning system, for controlling the operations of the com 
ponent elements of the cleaning system. 

[0106] Further, it is to be understood that the object of the 
present invention may also be accomplished by supplying a 
system or an apparatus With a storage medium in Which a 
program code of softWare, Which realiZes the functions of 
the above described embodiment is stored, and causing a 
computer (or CPU or MPU) of the system or apparatus to 
read out and execute the program code stored in the storage 
medium. 

[0107] In this case, the program code itself read from the 
storage medium realiZes the functions of the above 
described embodiment, and therefore the program code and 
the storage medium in Which the program code is stored 
constitute the present invention. 

[0108] Examples of the storage medium for supplying the 
program code include a ?oppy (registered trademark) disk, 
a hard disk, a magnetic-optical disk, an optical disk such as 
a CD-ROM, a CD-R, a CD-RW, a DVD-ROM, a DVD 
RAM, a DVD-RW, and a DVD+RW, a magnetic tape, a 
nonvolatile memory card, and a ROM. Alternatively, the 
program may be doWnloaded via a netWork from another 
computer, a database, or the like, not shoWn, connected to 
the lntemet, a commercial netWork, a local area netWork, or 
the like. 

[0109] Further, it is to be understood that the functions of 
the above described embodiment may be accomplished not 
only by executing the program code read out by a computer, 
but also by causing an OS (operating system) or the like 
Which operates on the computer to perform a part or all of 
the actual operations based on instructions of the program 
code. 

[0110] Further, it is to be understood that the functions of 
the above described embodiment may be accomplished by 
Writing a program code read out from the storage medium 
into a memory provided on an expansion board inserted into 
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a computer or a memory provided in an expansion unit 
connected to the computer and then causing a CPU or the 
like provided in the expansion board or the expansion unit 
to perform a part or all of the actual operations based on 
instructions of the program code. 

What is claimed is: 
1. A method of cleaning a ceramic sprayed member 

having a predetermined ceramic material thermally sprayed 
on a surface thereof, comprising: 

a stabiliZing step of chemically bonding the surface of the 
ceramic sprayed member and Water to each other to 
stabiliZe the Water; and 

a desorbing step of desorbing Water physically adsorbed 
on the surface of the ceramic sprayed member. 

2. A method as claimed in claim 1, Wherein said stabi 
liZing step comprises carrying out hydration processing in 
Which the ceramic sprayed member is exposed to a high 
pressure, high-humidity, and high-temperature environment. 

3. A method as claimed in claim 1, Wherein said stabi 
liZing step comprises forming a layer mainly composed of a 
hydroxide of ceramic on the surface of the ceramic sprayed 
member. 

4. Amethod as claimed in claim 1, Wherein said desorbing 
step comprises heating the ceramic sprayed member. 

5. A method as claimed in claim 1, further comprising a 
removing step of removing deposits attached to the ceramic 
sprayed member, before execution of said stabilizing step. 

6. Amethod as claimed in claim 5, Wherein said removing 
step comprises at least soaking of the ceramic sprayed 
member in an organic solvent or acid. 

7. A method as claimed in claim 1, Wherein the ceramic 
material comprises a rare earth metal oxide. 

8. A method as claimed in claim 7, Wherein the rare earth 
metal oxide comprises yttria. 

9. A method as claimed in claim 1, Wherein the ceramic 
sprayed member is used in a processing chamber for pro 
cessing substrates. 

10. A ceramic sprayed member comprising: 

a base material; 

a surface layer formed by thermally spraying a predeter 
mined ceramic material onto a surface of said base 
material, said surface layer containing a compound 
having a hydroxyl group, 

Wherein Water physically adsorbed on a surface of said 
surface layer has been desorbed. 

11. A ceramic sprayed member comprising: 

a base material; 

a surface layer formed by thermally spraying a predeter 
mined ceramic material onto a surface of said base 
material, said surface layer containing a compound 
having a hydroxyl group, 

Wherein an amount of Water released from said surface 
layer by evacuation carried out for a predetermined 
time period at room temperature is not larger than 
l.0><l0l6/cm2. 

12. A ceramic sprayed member comprising: 

a base material; a surface layer formed by thermally 
spraying a predetermined ceramic material onto a sur 
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face of said base material, said surface layer containing 
a compound having a hydroxyl group, 

Wherein no OiH bond in a H2O structure is detected 
from said surface layer. 

13. A ceramic sprayed member as claimed in claim 10, 
Wherein the compound having a hydroxyl group is a hydrox 
ide of the predetermined ceramic material. 

14. A ceramic sprayed member as claimed in claim 10, 
Wherein the ceramic comprises a rare earth metal oxide. 

15. A ceramic sprayed member as claimed in claim 14, 
Wherein the rare earth metal oxide comprises yttria. 

16. A ceramic sprayed member as claimed in claim 10, 
Wherein the ceramic sprayed member is used in a processing 
chamber for processing substrates. 

17. A computer-readable program for causing a computer 
to execute a method of cleaning a ceramic sprayed member 
having a predetermined ceramic material thermally sprayed 
on a surface thereof, comprising: 

a stabiliZing module for chemically bonding the surface of 
the ceramic sprayed member and Water to each other to 
stabiliZe the Water; and 

a desorbing module for desorbing Water physically 
adsorbed on the surface of the ceramic sprayed mem 
ber. 

18. A program as claim in claim 17, Wherein said stabi 
liZing module carries out hydration processing in Which the 
ceramic sprayed member is exposed to a high-pressure, 
high-humidity, and high-temperature environment. 

19. A program as claim in claim 17, Wherein said stabi 
liZing module forms a layer mainly composed of a hydrox 
ide of ceramic on the surface of the ceramic sprayed 
member. 

20. A program as claim in claim 17, Wherein said des 
orbing module heats the ceramic sprayed member. 

21. A program as claim in claim 17, further comprising a 
removing module for removing deposits attached to the 
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ceramic sprayed member, said stabiliZing module forms the 
layer mainly composed of a hydroxide of ceramic on the 
surface of the ceramic sprayed member. 

22. A program as claim in claim 21, Wherein said remov 
ing module carries out at least soaking of the ceramic 
sprayed member in an organic solvent or acid. 

23. A storage medium storing a computer-readable pro 
gram for causing a computer to execute a method of cleaning 
a ceramic sprayed member having a predetermined ceramic 
material thermally sprayed on a surface thereof, the program 
comprising: 

a stabiliZing module for chemically bonding the surface of 
the ceramic sprayed member and Water to each other to 
stabiliZe the Water; and 

a desorbing module for desorbing Water physically 
adsorbed on the surface of the ceramic sprayed mem 
ber. 

24. A storage medium as claim in claim 23, Wherein said 
stabiliZing module carries out hydration processing in Which 
the ceramic sprayed member is exposed to a high-pressure, 
high-humidity, and high-temperature environment. 

25. A storage medium as claim in claim 23, Wherein said 
stabiliZing module forms a layer mainly composed of a 
hydroxide of ceramic on the surface of the ceramic sprayed 
member. 

26. A storage medium as claim in claim 23, Wherein said 
desorbing module heats the ceramic sprayed member. 

27. A storage medium as claim in claim 23, further 
comprising a removing module for removing deposits 
attached to the ceramic sprayed member, said stabiliZing 
module forms the layer mainly composed of a hydroxide of 
ceramic on the surface of the ceramic sprayed member. 

28. A storage medium as claim in claim 27, Wherein said 
removing module carries out at least soaking of the ceramic 
sprayed member in an organic solvent or acid. 

* * * * * 


