Descripti on Menber for plasma etching device and

met hod for manufacture thereof Technical Field The
present invention relates to a nenber for use in a

pl asma etchi ng apparatus for a sem conductor device
and, particularly, to a nenber for a plasm etching
apparatus coated wth a coating filmof yttrium oxide
or YAG and a manufacturing nmethod therefore.
Background Art Her et of k@cyifhca gy oduction process of
a sem conductor device, an etching treatnent has been
performed on a thin film on an Si wafer by making use
of an ion or a radical generated in a plasma. As for

such pl as t chi tr n d e..lss, for
exanpl e, g&rr%%zbdp%l %ﬁ%ﬁaé%ﬁﬁ%ggl ??nlfgggaaggrf ace
of an Si wafer_ i.s etched b chem c et chi ng
mechani sm or meatl'b%%le/sf%’élm%%%ﬁ?%guﬁ%cﬁiaﬁfg?n? or a
method in which the thin filmis anisotropically
etched by electrically accelerating a speed of an ion
and, then, drawing it to the surface of the Siwafer.
Teghnyert i e 6f perforning the plasma etching
treatnment, amenberora container (hereinafter referred |
to alBwe aresaibelnyenchem osfal abcguaPt 2 Yerker for use in
alum num alumte or the like has 1 ordinarily been
a slekmaOre ttdh snd carisi oAt Ut hepe & ssempropfieator ndetiaceaand,
surface of the nenber itself is also etched and,
particularly, to amember for a plasma etching apparatus coated
with a coating filmof yttrium oxide or YAG and a manufacturing

method therefore.

Backgrcund Art

Heretofore, in a production process of a semiconductor
device, an etching treatment has been performed on a thin film
on an Si wafer by making use of an ion or a radical generated
inaplasma. As for suchplasmaetchingtreatment method, there
ig, for example, a method in which a thin film on a surface
of an Si wafer is etched by a chemical etching mechanism or
a physical etching mechanism, or a method in which the thin
film is anisotropically etched by electrically accelerating
a speed of an ion and, then, drawing it to the surface of the
Siwafer. Atthetimecfperformingtheplasmaetchingtreatment,
amembercoracontainer (hereinafterreferredtoalsocas “*member”)

containing quartz glass, aluminum, alumite or the like has



then, a particle is generated, to thereby contam nate
a sem conductor device. For this account, a nethod in
which a tape containing a fluorocarbon resin or an
engineering plastic is applied on a surface of the
menber for the sake of convenience or a nethod in
which a coating film containing the above -described
resin is formed has been proposed. However, in the
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orned y applying the tape, a plasma ion
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is partially generated, to_thereby cause such a
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there is a drawback in that a contamnant is rel eased
r¢$ bmigh fagnedi hes Searhprerpeedandionaisat . prioplee i for
the Si wafer are deteriorated. Further, as for the
apphpengvithe It 4, [eavaeat edmvihoknaes cofveém iteme itself
fluorocarbon resin or engineering plastic, since a
iswnfadde thehenf tenidst drocde srooy werfdd, citdrt phdsalesd s s2nce
not well generated and there is also a drawback in
atfwinta grthadre is formed by applying the tape, a plasma ion
is penetrated into a gap formed on this portion and, then,
a substrate is partially etched or, since it is difficult to
uniformly apply the tape on the surface, a gap is partially
generated between the substrate and the tape and, due to the
gap, an irregularity is generated on the surface and, then,
an irregularity of electric properties is generated on the
gurface and, due to this irregularity, an insulation failure
is partially generated, to thereby cause such a problem as
generating a pinhole in the tape. Further, there is a drawback
in that a contaminant is released from an adhesive of the tape
and, then, properties of the Si wafer are deteriorated.
Further, as for the member which has been ccated with

the conventional fluorocarbon resin or engineering plastic,

since a surface thereof tends to be roughened, the plasma is




is generated in the filmor the like. In order to

sol ve these drawbacks of nenbers contai ni ng

quartzgl ass, alum num alumna or the |ike, a menber
containing ceramcs which are excellent in plasm
resistance is proposed in JP-A-2001-118910 or the

i ke. However, there is a problem in that a crack or
a bent is generated in the nenber containing the
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then, preparation of a |arge-sized nenber is not only

igliddhephteqbyh 8h80rexpeBsl ¥ee 1hye, a first object of
the present invention is to provide a nenber f or a

pl asng, gt ehing, anparatus ehirhybaske df fmbleds Bontaining
resi stance, does not_perForn1any abnornmal etching to
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.a third object of the present invention is_to provide,
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for the plasma etching apparatus. Disclosure of the

thenapyerdaner ppedecpEraWyERt Abnthe| Bivs ¢6 @ahEhBerg and,
for a plasma 3 etching apparatus in which a coating

th¢n npoeppratiion ok pderge - sized member isnot only difficult

but also expensive.

Thus, afirst object of thepresent inventionistoprovide
a member for a plasma etching apparatus which has a high plasma
resistance, does not perform any abnormal etching to be caused
by a partial change of electrical properties and can be used
for a long period of time.

Further, a second object of the present invention is
to provide a member for a plasma etching apparatus which can
handlesuchalarge-sizedsemiconductordeviceasbeingal2-inch
Si wafer.

Still further, a third object of the present invention
is toprovide a method for producing the above-described member

for the plasma etching apparatus.

Disclosure of the Invention

The presgent invention relates to a member for a plasma




or yttrium alum num garnet (hereinafter, referred to
also as "YAGEf ) having a thickness of 10 pm or nore,
a filmthickness variance of 10% or |ess and,
preferably, a surface roughness Ra of 1 gmor less is
formed on a surface of a nmenber containing quartz
glass, alum num alumte or a conbination thereof, and
also relates to a nethod for producing a nenber for a
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a nmet hod of applying a solution _in which ytt r|un1 a
Rgpfrl UM eBhsEdS oo yRest i°§1 YiFarsoaimempRgpcontaining
performng heat - f using and a conbination of these
qw%aéasgesﬁlwagum@rak*w*% fF DROEHNA IR TG ect, and
Herei nafter, the present invention is described in
alRa &i9lates menbenet bpdal oF AarRdee trg iy MEFRAaley & plasma
according to the invention contains quartz glass,
etgthima appat api s elnrwhickoabtpation fhiheof whErhuw exide
a surface thereof a coating filmof yttrium oxide or
oYAGChasi hgrmed idmat fickaes b démbpm Hrr a plasma etching
nor e, af i | nt hi cknessvari anceof | Gvor | essand, preferably,
agpatdats @ostaiacegr qughnesslBasqf Aliumiram | esbumidenor a
the film4 thickness of the above-described coating
cdd 1 of 1 b ttHdHB X b§€any one of a method of plasma-spraying
yvttrium oxide or YAG, a method of fusing yttrium oxide or YAG
powder by an oxyhydrogen flame and, then, performing coating
by using the thus-fusedarticle, amethodof applyinga sclution
in which yttrium, a yttrium compound or YAG is dissolved and,

then, performingheat-fusingandacombinationof thesemethods.

Best Mcde for Carrying Out the Invention
Hereinafter, thepresentinventionisdescribedindetail.
A member for a plasma etching apparatus according to
the invention contains quartz glass, aluminum, alumite or a
combination thereof and has on a surface thereof a coating
film of yttrium oxide or YAG having a film thickness of 10
pmormore, afilmthicknessvarianceofl0%orlessand, preferably,

further, a surface roughness Ra of 1 pm or less. When the film



or YAGis less than 10 m a pinhole tends to be
generated and thickness of an ridge portion becones
extrenely small, totherebygenerateacrack. Further,
when the surface roughness Ra is over 1 m electric
properties on a surface of the coating filmare
partially changed, to thereby generate an abnor nal
etching. Further, when the filmthickness variance is
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YAGis a plled as a coating film By this rggtg{ng
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revented fronbhecom ng snal | reb suppr ess 1
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a case of a nenber contalnlng quartz glass, a nethod
etfhingchFRrsgethe WhedgEhgofd @ntbycﬁﬁesﬁywaﬁ-é@@ﬁ is more
flame, a nethod of nechanically polishing the ridge
tlﬁntl%r bl ehepalhdere opur faee| rkegbregsnBahed bhe coating
bl owi ng crystalline silicon dioxide powder, silicone
ficlhn biglel ponwder lorsd hea | idksgomndel 2t dge pergenaratad and,
be adopted, while, in a case of a nenber containing
tlaumdusmtcothi snMdwge auretlzodi cof, edelaniicall properties of
polishing the ridge portion by a grinder or the |ike
thd caafdingodi bih dodengrdbysitald,i 86 thereby easily generate
apinholebyplasma. Preferably, theridgeportionofthemember
is subjected to rounding machining so as to have a sgsize of
R 0.5 mm or more and, then, yttrium oxide of YAG is applied
as a coating film. By this rounding machining, the thickness
of the coating filmis prevented frombecoming small, to thereby
suppressgenerationofpinholes. Asfortheroundingmachining;
in a case of a member containing quartz glass, a method of
machining the ridge portion by an oxyhydrogen flame, a method
of mechanically polishing the ridge portion by a grinder or
the like or a method of blowing crystalline silicon dioxide
powder, silicone carbide powder or the likeonthe ridgeportion
can be adopted, while, in a case of a member containing aluminum

oralumite, amethodof mechanicallypolishingtheridgepeortion

by a grinder or the like or a method of blowing crystalline



silicon di oxi de powder, silicone carbide powder or the
like on the ridge portion can be adopted. As for the
menber for the above -described plasm etching
apparatus, a nenber in which a coating filmof yttrium
oxide or YAGis forned on a nenber containing quartz
glass is preferred. A nenber in which a nenber is
previously fornmed by using quartz glass containing
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wei ght and, then, on the thus-forned nenber, the
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roduci n he nmenber. for the plas et chi appar at us
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Nanmely, there is a production nmethod in which a
gkae® tF PRt AR ERPaYt EBALR ARAESqOEr ¥AGgLasEhearaRERumf fxrom
alumte or a conbination thereof is machined to forma
1 en3@% boveagplasnd. il npraphe shus -dsgnathegmbey . the
the thus-fornmed surface of the nmenber, a coating film
codt ing fildmakideronmwddd or ¥AGrimefobyedny rarree prefeyred.
a nethod of plasma- spraying yttrium oxide or YAG
BY pe) farmdtitpduoh dmisimypndnt agndescrebod abAGe pdniiéerence
in an oxyhydrogen flane and, then, perform ng coating
ofMdde fhecibns-bosenarinkt!| expohbion bethednotha pphpergand

a solution

the coating film of yttrium oxide or YAG becomes smaller, to
thereby decrease film separation, enhance plasma resistance,
suppress generation of the particle and expand a service life.

Next, an aspect of the method for producing the member
for the plasma etching apparatus according to the present
invention is described. Namely, there is a production method
inwhichastartingmaterial containinggquartzglass, aluminum,
alumite or a combination thereof is machined to form a member
for a plasma etching apparatus and, then, on the thus-formed
surface of the member, a coating film of yttrium oxide or YAG
is formed by any one of (i) a method of plasma-spraying yttrium
oxide or YAG, (ii) a method of fusing yttrium oxide or YAG

powder in an oxvhydrogen flame and, then, performing coating

withthethusg-fusedarticle, (iii) amethodofapplyingasclution



6 in which yttrium a yttrium conpound or YAGis

di ssol ved on a nenber,drying the thus-applied

sol ution and, then, heat-fusing the thus-dried article
by the oxyhydrogen flane (hereinafter, referred to
al so as "solution application nethod"), and a

conbi nation of these nethods. Af ter a coating f ilm
of yttrium oxide or YAGis formed by the solution
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conbi nation of these nethods. As for yttrium
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met hod, a hydroxide, anitrate, acarbonate, asulfate,
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solvents for use in dissolving the yttrium yttrium
f coapioufdsnogd YAGLi e pab€errad . orpanis predlevatild shat a
menti oned. A coating solution is prepared by di s
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sol ution
is 10 pm or more, a coating film variance is 10% or less and,
preferably, further, a surface roughness Ra is 1 um or less.
Particularly, when a member is prepared by using aluminum or
alumite, thermal resistance of the member is inferior and,
accordingly, it is preferable to cover yttrium oxide or YAG
byanyoneoftheplasma-sprayingmethod, thesolutionapplicaticn
method or a combination of these methods. As for yttrium
compounds to be used by the sclution application method, a
hydroxide, anitrate, acarbonate, asulfate, anoxalate thereof
andthelikearementioned, Asforsolventsforuseindissolving
the yttrium, yttrium compounds or YAG, pure water, an organic
solvent is mentioned. A coating solution is prepared by

dissolvingyttrium, theyttriumcompoundorYAG. Inthesolution

application metheod, in order to prevent the generation of the



application nethod, in order to prevent the generation

of the 7 pinhole, the solution is preferably applied 3

times or nore - In the nmenber for the plasma etching

apparatus, when the nenber contains quartz glass, a

surface of the nenber is preferably subjected to a

roughening treatnent prior to coating wth yttrium

oxi de or YAG By such treatnent, the coating film
pbegores did fdeuldi 40 ikepskicppad19ndppi hER. 3 fidBs or more.

separation can be prevented. Thé term "frost
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provi ded on a brush and, _then, the surface_thereof is |
beerrenedi thicusFngot he FeiBPEANERBr utRehni FA1BePRBAREE 1OT
with water and the like. Further, as for such _
cemers eVt esThehepematirost dirantoeanisolan vussd herein
treatnment nmethod in which the nenber is dipped in a
medxedt epgent def 1 hydgogeniftiuoni desundaaamofi apartz glass
fluoride and the |ike. Particularly, in the chem ca
byre atiyisd ca lsiemslad e aatemhcia li seastrgendsdtadseeh phgsical
surface and nechanical strength of quartz glass on
médeusesf atReks nok detey-icaldieel], sandiel adtenmeahodeaauwich
is preferred. The surface roughness Ra to be forned

cBysthelinessilieahneibxideppefaeabl yilcbhechabgle powder
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orthelikeisblownbycompressedair, amethodinwhichcrystalline
gilicon dioxide powder, silicon carbide powder or the like
isprovidedonabrushand, then, the surface thereof ispolished
by using the resultant brush while being wet with water and
the like. Further, as for such chemical measures, there are
a chemical solution treatment method in which the member is
dipped in a mixed reagent of hydrogen fluoride and ammonium
fluoride and the 1ike. Particularly, in the chemical measure,
sinceamicro-crackisnotgeneratedonthesurfaceandmechanical
strength of quartz glass on the surface is not deteriorated,
the chemical measure is preferred. The surface roughness Ra
to be formed by the frost treatment is preferably in the range

of from 0.1 to 10 pm. In a case in which the surface roughness

Ra is beyond this range, adhesiveness between the coating film



of fromO. 1 to 10 4m In a case in which the surface
roughness Ra is beyond this range, adhesiveness

bet ween the coating film8 of yttrium oxide or YAG and
quartz glass is not sufficiently inproved,
accordingly, the case is not preferred. Hereinafter,
the present invention is specifically described wth
reference to enbodi nents but is not limted thereto.
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n entire |nner surface of t he chanber, the inner
t@ﬁﬁa%%e was allowed to be an irregular face having a
surface roughness Ra of 2.5 gmand a Rmax of 20 4m
E¥$"®+R thus-forned inner surface of the quartz gl ass
chanber, Y203 was pl asnma-sprayed, to thereby f orma
Y203 R cBtettg JpEs ﬁaémﬁgraf@m%%eteﬁum apppratus for
surface roughness Ra of the coating filmwas 0. 2 ~tm
a 3Adiach 51 wefeirotarepseparedncd rhégedortimn efghe chamber
I nsi de the above-described quartz gl ass chanber, a gas
was xaulr e of e dCRZe- 02 wradsi rad It i esd rasa tyl dsyveet iscsize of
condi tion
R 2 mm by blowing crystalline silicon dioxide powder on an
inner surface of the thug-prepared quartz glass chamber.
Further, by blowing crystalline silicon dioxide powder (grain

diameter: 100 to 300 pum) also on an entire inner surface of
the chamber, the inner surface was allowed to be an irregular
face having a surface roughness Ra of 2.5 pum and a Rmax of
20 um. On the thus-formed inner surface of the quartz glass
chamber, Y;0; was plasma-sprayed, to thereby forma ¥,0; coating
film having a thickness of 40 pm. A surface roughness Ra of
the coating filmwas 0.2 umanda filmthickness variance thereof
was 12%.

Inside the above-described quartz glass chamber, a gas
mixture of CF.,+0, was allowed to be in a plasmatic condition
and, then, an oxide film of the 12-inch Si wafer was etched.
Althoughthischamberwasugsedfor5weeks, therewasnoincidence

in which the Y,0; coating film was etched to expose the quartz



and, then, an oxide filmof the 12 -inch Si wafer was
etched. Although this chanber was used for 5 weeks,
there was no incidence in which the Y203 coating film
was etched to expose the quartz 9 glass and there was
no generation of an abnormal particle on a surface of
the Si wafer. Exanple 2 A quartz gl ass chanber of 12
inch was prepared by using quartz glass in a sane
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chanber was subjected to rounding machining by being

ahgéifgcgyoﬁntﬁéygxd@gggg flame so as to have a size of

mm Fur the quartz gl ass chanber was
Eﬁ%*%f cted to an etching treatment by using a chem cal
ron of hydrofluorlc acid and ammoni um fl uori de,

to t her eb for an | uIar f. .ace _havin a
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thereof On the thus-forned.i nner surface_ of,
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YAG coatin ilmof 50 ~tm. A surf_ace royghness_Ra
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and a filmthickness variance thereof was 8% Inside
hegeed oy e38e3EY NBEHCEaEr f22HFPaSe 8RafPehaVvg gas§ize of R 1
m xture of CF4+02 was allowed to be in a plasmatic
mre on ERTitbie T | dritk quanels g bhaes Fhamber masis e cited preanet ching
waf er was etched. Although this chamber was used for
tBeakekst bhereinms nhemicadesed vitdonwkifchydhef¥a@ric acid
coating filmwas etched to expose the quartz gl ass
awd d minberi e méibudni de newvat harelof farmanormbupantiateharing
an Ra of 1.5 pm and a Rmax of 13 ym on an inner surface thereof.
On the thus-formed inner surface of the chamber, YAG was
plasma-sprayed, to thereby form a YAG coating film of 50 pm.
A surface roughness Ra of the YAG coating filmon this occasion
was 0.5 pum and a film thickness wvariance thereof was 8%.
Inside the above-described quartz glass chamber, a gas
mixture of CF.,+0; wag allowed to be in a plasmatic condition
and, then, anoxidefilmofthel2-inchwaferwasetched. Although
this chamber was used for 5 weeks, there was no incidence in
which the YAG coating film was etched to expose the quartz
glass and there was no generation of an abnormal particle on
a surface of the Si wafer.
Example 3

Analuminumcover foradryetchingapparatusforal2-inch

Si wafer was prepared. A surface of the aluminum cover was

10



a surface of the Si wafer. Exanple 3 An a | um num
cover f or a dry etching apparatus for a 12 - inch S
waf er was prepared. A surface of the al um num cover
was 10 subjected to an alumite treatnment. A ridge
portion of the alum num cover was subjected to
roundi ng machining so as to have a size of R1 mm
and, then, an outer surface thereof was
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there was no generation of an abnormal particle on a
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bl ended with 5 % by wei ght O Y203 powder and, then,
wagfiPEiently honogeneously nixed by a ball mll. The

resultant starting material was fused in an .
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quartz glass. Fromthe ingot which is a base .
coe¢er ilabasanipttmtre gfl 8Fs+@hwabealioved to be in a plasmatic
condition and, then, an oxide film of the 12-inch wafer was
etched. Although thig cover was used for 5 weeks, there was
no incidence in which the ¥,0; coating filmwas etched to expose
aluminum and there was no generation of an abnormal particle
on a surface of the Si wafer.
Example 4

Quartz powder wag blended with 5% by weight of Y,0; powder

and, then, sufficiently homogeneously mixed by a ball mill.
The resultant starting material was fused in an oxyhydrogen
flame, to thereby prepare an ingot of quartz glass. From the
ingot which is a base material, a quartz glass chamber for
a dry etching apparatus of 12-inch Si wafer was prepared.
Crystalline silicon dioxide powder (100 to 300 pum) was blown
onaninner surface of this chamber, tothereby forman irregular

face having a surface roughness Ra of 2.5 um and an Rmax of

20 pym. Then, Y,0; was plasma-sprayed on the thus-formed inner
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a dry etching apparatus of 12-inch Si wafer was
prepared. Crystalline silicon dioxide powder (100 to
300 jAm) was blown on an inner surf ace of this
chanber, to thereby f orman irregular face having a
surface roughness Ra of 2.5 pmand an Rmax of 20 pm
Then, Y203 was pl asnma-sprayed on the thus-fornmed inner
11 face of the chanber, to thereby obtain a Y203

£ £88bIENhd chhibBaVi gt harkByduiess 8fr,d58caking ilmhaving
surface roughness Ra of the coating filmwas 0.5 pm
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ove-descri bed quartz glass c a gas
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waf er_was.et.ched Al thou t hi S %@% or
12 \Ne%&ss%?%et&‘ee \%Déjvr?o d:?er?m é’r?gae%“%%%%ﬁ?%ﬁg?h%ﬁ %£ 2 gas
coati ng éi s etch g t 0.expqse .t he artz. .glass.,...
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a_surface of the Si_ wafer. Exanple 5¥§$quar z gl ass
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waf er was prepared. A ridge portion of this chanber .
AL RROUGD] B4 BERAPTNARMFRL FAE AR MERE Shy- N5 SR hRAL B 1FFnCe
~an_oxyhydrogen flane so as to have a size of R 1 mm
imghiiedt theah0nspaeisg fhbEndamBEchRest RS F O IHATEZ
etching treatment by using a chemical solution of
ghyels cindidliareaciag andganevatiom ¢F v isdwonngl pardyrle on
forman irregular f ace having a surf ace roughness
aRaunfale S5f~theasd aaRemx of 20 ptm On the thus- f
or med
Example 5
A quartz glass chamber for a dry etching apparatus for
al2-inchsSiwaferwasprepared. Aridgeportionof thischamber
was subjected to rounding machining by being heated by an
oxyvhydrogen flame so as to have a size of R 1 mm. Further,
an inside of the chamber was subjected to an etching treatment
by using a chemical solution of hydrofluoric acid and ammonium
fluoride, to thereby form an irregular face having a surface
roughness Ra of 2.5 pm and a Rmax of 20 pm. On the thus-formed
inner surface of the chamber, a yttrium nitrate solution was
applied 4 timesg, dried and, then, heat-fused by the oxyhydrogen
flame, to thereby obtaina Y;0; coating filmof 50 ym, A surface
roughness Ra of the coating filmwas 0.5 umand a £ilm thickness

variance thereof was 8%.

Inside the above-described quartz glass chamber, a gas
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i nner surface of the chanber, a yttriumnitrate
solution was applied 4 tines, dried and, then, heat
-fused by the oxyhydrogen f lanme, to thereby obtain
aY203 coating filmof 50 ~tm A surf ace roughness Ra
of the coating filmwas 0. 5 gmand a filmthickness
vari ance thereof was 8% |nside the above-descri bed
quartz glass chanber, a gas 12 m xture of CF4+02 was

mikt QVE £ 8 J,Nwds PABEHREE Cc S Piiti @nplaBrattieBonaition
oxide filmof the 12-inch Si wafer was etched.

aid t howgh, tdH %ﬁ@?gﬁmwteg 56t 5 oI ndR yeeksdNeg WeShed.

no” i nci dence in which the Y203 coating filmwas

Af{ﬁgﬁgﬂ:gﬁgéﬁ%%e%&?n%é %or gbﬁﬁﬁn%ﬁéﬁﬁ?g\ﬁé iARidence

gener an abnor article ol a’'surface o
.1 he .Si fer..Co ratiye, Exanpl é S
2 iHoe CPsT iy Ree R Pt B stobefolt ot B guares
fer s.prepared. Inside this quartz.glass .chamber
S e AR SPche SnRERL AP R e A Hip l FaF i cle on
pl aspatic conditign nd, then, an oxide filmof the
a19urhefe SPiwaler Sha¥3é€&hed. When this chanber was
used for 2 weeks, an abnormal particle was generated
CORParabivacExaiPiRe lSi wafer and, accordingly, the
chanber was stopped using for nore than one week.
Conpak &vamt Eedmsise chambesl Gprnardiar @t dhema agippratus for
etching apparatus for a 12 -inch Si wafer was
ap? epacbdiwafeanvfaaprepered! vvasiskebjlscquhrtvzghasschamber,
alumte treatnent. A polyimde tape of 125 ~tm was
a gakacheadire of CF,+0; was allowed tobe inaplasmatic condition
and, then, an oxide film of the 12-inch Si wafer was etched.
When this chamber was used for 2 weeks, an abnormal particle
was generated on a surface of the Si wafer and, accordingly,
the chamber was stopped using for more than one week.
Comparative Example 2
Analuminumcover foradryetchingapparatus foral2-inch
Si wafer was prepared. A surface thereof was subjected to an
alumite treatment. A polyimide tape of 125 pm was attached
to an outer surface of the thus-treated aluminum cover. In
an etching apparatus provided with this aluminum cover, a gas
mixture of CF,+0, was allowed to be in a plasmatic condition
and, then, an oxide film of an 8-inch wafer was etched. When
this cover was used for 2 weeks, a gap of the polyimide tape

wagabnormallyetchedtoexposealuminumand, then, irregularity

was generated on the surface thereof, to thereby partially
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to an outer surface of the thus-treated al um num
cover. In an etching apparatus provided with this

al um num cover, a gas mxture of CF4+02 was al | owed
to be in a plasmatic condition and, then, an oxide
filmof an 8-inch wafer was etched. When this cover
was used for 2 weeks, a gap of the polyimde tape was
abnornmal |y etched toe xpose al um num

a@@éiléiasﬁe' éﬁsauhar Lh¥ g@ﬁérgeeeaabﬁﬁhemet Ba sHef [ 862y imide
hereof, to thereby partially 13 accelerate etching
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m de ' ta and a new
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m num ¢over wds Se e appara us, an a
cont ani nati on noti c waf er. and, then,

c§RPE MR B eliotn ¥ ARG raT . = bhmiatal, B A e Qi was
alunlnun1cover for a dry etchin ar at us for a

net hehd o5 thRrat oRdd Dr b sPe&heAggRﬁf%E%SWﬁér%‘b?P% using.

subjected to an _alumte treatnent. In an etching
Copparat y¥epESaM@e& with this al um num cover, a gas

m xture of CF4+02 was allowed to be in a plasnatlc

condi A7 sAuAABUNdTSIET BT exdrdee F ¢ e pPPREATES fgkch L2sinch

waf er was etched. Wen this cover was used for 2
Siwelsr walsepakpaired .was suefevedtheweok whssfubreciedriio an

of the usage and generation of a particle was noticed
abumat s rfeadenaoft + hen amaéechand apdeergtushprappdedtwsth this

was stopped using. Industrial Applicability The nenber
alonihhe pbaship Ligdd ngi-anpey AfusFaccoiidGllowed to be in
a plasmatic condition and, then, an oxide film of the 12-inch
Si wafer was etched. When this cover was used for 2 weeks,
the alumite was removed 1 week after the start of the usage
and generation of a particle was noticed on a surface of the

wafer and, then, the apparatus was stopped using.

Industrial Applicability

The member for the plasma etching apparatus according
to the present invention has a high plasma resistance and,
further, is not subjected to an abnormal etching on the basis
of a partial change of electric properties and, accordingly,
can be used for a long periocd of time. Particularly, even when
the member is large enough to handle a 12-inch 8i, the
above-described properties are maintained and, then, it can

be used for long period of time. This member for the plasma
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to the present invention has a high plasma resistance
and, further, is not subjected to an abnornmal etching
on the basis of a partial change of electric
properties and, accordingly, can be used f or a |long
period of time. Particularly, even when the nmenber is
| arge enough to handle a 12-inch Si, the

above-descri bed properties are nmintai ned and, then,
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for e plasma 14 etching apparatus can be

f n <
B A e o

f%@#ﬁ'ﬁ%ﬁg@éﬂ&t?@n%& %EEEF& Wt OF aayi(é% Xy y%u?cf‘dthen,

orm ng OxXi at1on y usi ng
Y203 Y
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a_conbi i on of t hese nethods and the like

o il ar i AR eowﬁaas%?ﬁ?aﬁlgﬁrvamoﬁoemw Soatihg by

using the thusg-fused article, a combination of these methods

and the like and, accordingly, is industrially valuable.
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