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Description 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 @rescriptdidui oducti on 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

suchpl asmag&hicdy Nyt 1SRh RAT eﬂﬁhﬁﬁg del8c@ ana for

exanpl e, a nethod in which a thin 'mon a surface

of an Si waf %&eé %&tfc?zedmgﬂuﬁa%&%c%heﬁ-Te%@ ng

mechani sm or physi cal etching nmechanism or a
met hod in mhlch the thin filmis anisotropically
etched by electrically accelerating a speed of an ion

and. . t .drawing it to the surface of the Siwafer.
it - -

perform ng the plasma etching
treatpent, a nenper or, a container (hereinafter
refer Aresgnt, ventipR relaksHt b niilnﬂLe gri for use in
gl.ass, alum num alumte or the like has 1 ordinarily
2 PETTR &F ChaNg MRPaREHAT ofOT theF @} SOBABFBBFefirVitFe and,

that a surface of the nenber itself is also etched
Pagitdcularly, to amember for a plasma etching apparatus coated

with a coating film of yttrium oxide or YAG and a manufacturing

method therefore.

Background 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 forsuchplasmaetchingtreatment method, there
is, 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. Atthetimeofperformingtheplasmaetchingtreatment,
' amembeforacontainer {hereinafterreferredtoalsoas “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

whi ch a coating film containing the above -described
resin is formed has been proposed. However, in the

ofi@ihadilgrbeanplytag th@th@@eod@daﬁbn%'&Hé@éﬂﬂ93@ﬂ©$%blem

of the tape itself is small, etching resistance is

J.IHOEhétl':'fé'@u?f&cénngfat:ﬁQ m&hHES 1§sleQEnEsp9beb°@t'c%ed and,
formed by applying the tape a plasma ion
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theh, a substrate y etch e since It 1Is
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agap is y genéerate ween t e subs
due t

an an_irrequl arit
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i S %agtlall .gener at ed, to t hereby cause such a
OLFBHFRATARW %@%bn% plRRerE dining-hepeovegdeferibed
there is a drawback in that a contam nant is rel eased
rasightgnf adRed ihas beenrereppeedandlowsywar . proplee Mmetied for
the Si wafer are deteriorated. Further, as for the
SPFENESID Wiiechabgs bépaecaal Bmwihickndrs cohrde topsl itself
fluorocarbon resin or engineering plastic, since a
isssmadte athehiond reedds ancebibs moigbafi€d cieme ahdsisd ssince
2 not well generated and there is also a drawback in
a fbahtapprolieheis 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
surface 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 cocated 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, al umi num alum naorthe |ike, a nenber
containing ceramcs which are excellent in plasm
resistance is proposed in JP-A-2001-118910 or the
Iike. Fbmever there is a problen1 in that a crack or

th t
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8 STHEBRECanaT SPeo fdgPeld ¢8e THKE - a first obj ect of
the present invention is to_provide a_nenber for a

pl asnel &raﬁrneomﬂa\f%ut@@%dgﬁwhagkg of gremeshgontaining

resi stance, does not performany abnormal etching to
qUAreagdags, Rl wnigain i al vohaaga Wie diket @ member containing
properties and can be used for a long period of tine.
ceuanies whd drsvadcxodgkbenofin hbdapmeseesisnaraei on preposed
to provide a nenber for a plasnma etching apparatus
imAPe A-€H0 1 Hdrat 10 suchha 1Hege- Howeedrsethesrdigtoproblem
devi ce as being al2-inch Si wafer. Still further, a
irt hhad ®kjreetk of 4 benpr s erindritadtd ANt hé menb gy @vhdaiaing
nmet hod for producing the above-descri bed nenber for

tHhaase i €ihed dPPAndEsSat DERE! e8MEeo8f chll@ining and,
I nvention The present invention relates to a nenber
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filmof yttriumoxid
but also expensive.

Thus, afirstobject 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 cbject of the present invention
is toprovide amethod for producing the above-described member

for the plasma etching apparatus.

Disclosure of the Invention

The present invention relates to a member for a plasma



or yttrium alum num garnet (hereinafter, referred to
also as "YAG') having a thickness of 10 mor nore, a
filmthickness variance of 10% or |ess and,
preferably, a surface roughness Ra of 1 mor less is
formed on a surface of a nmenber containing quartz
glass and also relates to a nethod for producing a
menber for a plasm etching apparatus in which a
etonthggabpbbmaaiis it whimho® deatingAGiil:m fodr med rdnmg oxide
surface of a nenber for a plasnma etching apparatus
o€ opt e Dt G uidi i @aasse by heme ioed tenf, aeffettred 0b also as
pl asma-spraying yttrium oxi de or YAG a nethod of
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and, "then, performng coating by using the
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or a plasnma etching
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above-descri bed coating 4 film of ttr| n1ox or
ofpmmethed &5 RAASTE - ﬁprgyﬁpﬁhm:grlur\a ox1 H{g‘% a method

of fusing yttrium oxide or YAG powder by an oxyhydrogen flame
and, then, performing coatingbyusingthe thus-£fused article,
a method of applying a solution in which yttrium, a yttrium
compound or YAG is dissolved and, then, performing heat-fusing

and a combination of these methods.

Best Mode for Carrying Qut the Invention

Hereinafter, the present invention is described in
detail.

A member for a plasma etching apparatus according to
the invention contains quartz glass and has ona surface thereof
a coating film of yttrium oxide or YAG having a £ilm thickness
of 10 um or more, a film thickness variance of 10% or less

and, preferably, further, a surface roughness Ra cof 1 um or

legs. When the film thickness of the above-described coating



tends to be generated and thickness of an ridge
portion becones extrenely small, to thereby generate
a crack. 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 abnormal etching. Further, when the film
t hi ckness variance is nore than 101, although the
£sURf 8€eyteotghnessdBacel vialte ieodkisng thialnmilios pin,meopinhole
| ess, a large wundulation is generated and, then, due
teAdkhiSbkafgte ratsil badi o clehess pifcah ridgeepdr esonbecomnes
the coating filmare deteriorated, to thereby easily
efepemale amllnhote dhefdins GenefAtaf e abhyk .t IRurtldge, when
portion of the nmenber is subjected to rounding
t%cghgﬁggesgoﬁgh'h%s@a. 2518200 B0 2180911 IRr@perties
and, then, yttriumoxide of YAGis applied as a
oflogt Eﬂgfgblanbf Ble! Ebit&%ﬁ_"‘%‘i‘i&_ BBeNiAirRg.a1Re changed, to
hi'ckness of the coating film 1s prévented from
oy Ss t 0 i
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prin e roundi ng machining;, in a case of
.menber. cont.ai_ni ng. S £
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nmet hod of nechanical ly paqli shi, t.he .ridge rtion b
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adopted. 5 As for the nmenber for thg above-d Scrigfqﬂb are
updnd a1 oat ¢ 19 1RF Epid bt REOPEr he®BePLi FPGhCOR "4 "o dt
filmof yttrium .

deteriora%:ed, to thereby easily generate a pinhole by plasma.

Preferably, the ridge portion of the member is subjected to
rounding machining so as to have a size 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 film
is prevented from becoming small, to the reby suppress
generation of pinholes. As for the rounding machining; in a
case of a member containing guartz 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 like on the

ridge portion can be adopted.



oxide or YAGis fornmed on a nmenber containing quartz
glass is preferred. A nenber in which a nenber is
previously fornmed by using quartz glass contai ning
yttriumoxide or YAGin the range of from1l to 10% by

wei ght and, then, on the thus-forned nenber, the

coating filmof yttriumoxide or YAGis forned is

nore preferred. By perform ng such arrangenent as

descr Abedabevehediddmisenceidr cadid | sbentofletheibeld plasma
expansi on between the nmenber and the coating film of
eythihgnaepateres, a'dGmbegoi®whm hefoating fdlebyf yttrium
decrease fil mseparation, enhance plasma resistance,
of4BBr egs yaenekakrbemed ohha meablkirClentrd rexparfiaxtz glass
service |ife. Next, an aspect of the nethod for

1BrOELEL PP NE A”iﬁgfﬁﬁér fountike s etshh Pev 2oRSI ptitsrmed
according to the present invention is described.
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eri cont al ni ng rtz glass, alum num
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the th f d
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solution in which yttrium a ttrlun1conPound or
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sol ution
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
in which a starting material containing gquartz glass,
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
oxideorYAGis formedbyanyoneof (i) amethodofplasma-spraying
yttrium oxide or YAG, (ii) a method of fusing yttrium oxide
or YAG powder in an oxyhydrogen flame and, then, performing
coating with the thus-fused article, (iii) a method of

applying a solution in which yttrium, a yttrium compound or



and, t hen, heat - f usi ngt het hus-dri edarti cl ebyt heoxyhydr og
en flanme (hereinafter, referred to al so as"sol ution
application method"), and a conbi nati on of these
met hods. After a coating filmof yttrium oxide or YAG
is formed by the solution application nmethod anong
t hese nethods, when yttriumoxide or YAGis
pl asma- sprayed on the thus-fornmed coating film a
YAGlim dbsskheaed aapaeenbehedtpige ahe thwus tdpplied solution
honbgeneous yttrium oxide or YAG coating filmis
ahal wRen , Wdoh- fiss 1!@%8]‘1@&:[1&@ - dirti eidea 1 16f e lap L Betchathyairogen
filmthickness of t coating filmof yttrium oxide
fQémgA@iéz?ei]r%.ﬁB@f, peEerrad ARkl Bg dd tevratienepplication
10" or less and, preferably, further, a surface
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be use by the solution application nmethod, a
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coating film of yttrium oxide or YAG is 10 um or more, a

coating film variance is 10% or less and, preferably, further,
a surface roughness Ra is 1 pm or less. As for yttrium compounds
to be used by the solution application method, a hydroxide,
a nitrate, a carbonate, a sulfate, an oxalate thereof and the
like are mentioned. As for solventg for use in dissolving the
yttrium, yttrium compounds or YAG, pure water, an organic
solvent is mentioned. A coating solution is prepared by
dissolving yttrium, the yttrium compound or YAG. In the
solution application method, in order to prevent the
generation of the pinhole, the solution is preferably applied

3 times or more.



coating with yttrium oxide or YAG By such treatnent,

the coating filmbecones difficult to be slipped and,
then, film separation can be prevented. The term

"frost treatnment” as used herein neans to provide
irregularity on a surface of quartz glass by a

physi cal neasure or a chem cal neasure. As for such

physi cal neasures, there are a so-call ed sandbl ast

met holini thehimembery $bal thee pdialsimao e tdihdxigd @eppawddrys, when
silicon carbide power or the like is blow by
thenpémbeedcantains Mpidotz dImsd) ehsarfsical bfnehsihemosr is
di oxi de powder, silicon carbide powder or the like is

pRe@¥irded yonsabhedsbdantdo ehefbudhenimgr tasatinbatepirioxr to
pol i shed by using the resultant brush while being wet

cWhth nwal e nang ¢ heuh i ket adusE hete . agyf udtlidreatment, the

chem ¢al neasures, there are a chem cal sol ution

cbﬁﬁaggeflilmrﬁ‘é%?rﬁ’e%@iwi‘-‘c!hfﬂ"etaeﬁ@%rlii <4 BRad tRed, £ilm

m xed~r eagent ydrogen fluoride and anmmoni um
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Ccro-crack 1s not generated on the
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fromO0.1 to 10 m In a case | n which thersu iaéeandblast
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between the coating filmof yttrium_ 8 oxide
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accordingly, the case is not preferred. )

carbide powder or the like is blown by compressedair, a method
in which c¢rystalline silicon dioxide powder, silicon carbide
powder or the like is provided on a brush and, then, the
surface thereof is polished by using the resultant brush
while being wet with water and the like. Further, as for such
chemical measures, there are a chemical sclution treatment
method in which the member is dipped in a mixed reagent of
hydrogen fluoride and ammonium fluoride and the like.
Particularly, in the chemical measure, since a micro-crack
is not generated on the surface and mechanical 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

to10 um. Ina case inwhich the surface roughness Ra is beyond

this range, adhesiveness between the coating film of yttrium



Herei nafter, the present invention is specifically

described wth reference to enbodi nents but is not

limted thereto. Exanple 1 A quartz gl ass chanber for

a dry etching apparatus for a 12-inch Si wafer was

prepared. A ridge portion of the chanber was

subj ected to roundi ng machi ning so as to have a size

of R 2 mmby blowing crystalline silicon dioxide
oR9VEEH T OVA@and NELr52Ird Bes of s trivt tshufE-iprieparled improved;

quartz gl ass chanber. Further, by blow ng crystalline

asbbra9ngdiyoXittR RAMterid Hdd préfareéer: 100 to 300 m
also on an entire inner surface of the chanber, the

i nner yaubfiagecwas alndwedebanbe afvdrit el 8 dReEfically
havi ng a surface roughnéess Ra of 2.5 mand a Rmax of

; t Heed ¢ heAtes hies Gl tiZimited
dégg%bgghy%%gr %§§%%r was tﬁ”%ﬁrﬁ:ﬂoﬁég ayedf&iéo ?sher eby
tkgggkg Y203 coating filmhaving a thickness of 40 m
surrace roughness Ra of the coating filmwas 0.2 m
Eand g fi.l mthi ckness variance thereof was 12% Inside
FREPAFove- descr i bed quartz gl ass chanber, a gas

T b G i & By ety B g cox
waf er was etched. Although_this chanmber was u far
a5l 3ekeh SEHA e T8 SRy R Fente SAPRRPEH LRy Ehs Hamver
wggaéhg%egkgg?%gsrghgg%%gt%a%ﬁg%i%g %otgg ggaﬁé%e a size of
R 2 mm by blowing crystalline silicon dioxide powder on an
inner surface of the thus-prepared quartz glass chamber.
Further,byhﬂowingcrystallinesilicondioxidepowder(grain
diameter: 100 to 300 um) 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 um and a Rmax of
20 pm. On the thus-formed inner surface of the quartz glass
chamber,Y@O;wasplasma—sprayed,totherebyformaihogcoating
£film having a thickness of 40 pum. A surface roughness Ra of
the coating film was 0.2 um and a film thickness 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.

Although this chamber was used for 5 weeks, there was no

incidence in which the Y,0; coating £ilm was etched to expose



gl ass and there was no generation of an abnor nmal
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 sanme manner as in Exanple 1. A ridge
portion of this chanber was subjected to rounding
machi ni ng by being heated by an oxyhydrogen fl ane so
as to have a size of R1 mm Further, the quartz
thleasmacttanber was subjected to an etching treatnent
by using a chem cal solution of hydrofluoric acid and

gaERRNLuM €heeeiwes Ho ddivrelnidimod an abnoegal gpafatele on
having an Ra of 1.5 mand a Rmax of 13 mon an inner

aSeikdced g aafe I wdeet hus-forned i nner surface of
t he chanber, YAG was pl asma-sprayed, to thereby forma

EXéﬁ 1@p@t|ng filmof 50 m A surface roughness Ra of
he YAG coating filmon this occasion was 0.5 mand a

fiim hirGKPES S VALL Al B0 1 Bhes bRSPEAZCSY using

above-déscri quartz g ass chanber a gas “mxture
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ace o
the Si wafer. le 31
mm. Further, the ggartz q.ass 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 an Ra of 1.5 um and a Rmax of 13 pm on
an inner surface thereof. On the thus-formed inner surface
of the chamber, YAG was plasma-sprayed, to thereby form a YAG
coating filmof 50 um. Asurface roughness Raof the YAG coating
film on this occasion was 0.5 um and a £ilm thickness variance
therecof was 8%.

Inside the above-described quartz glass chamber, a gas
mixture of CF,+0, was 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

10



An al um num cover for a dry etching apparatus for a 12

- inch Si wafer was prepared. A surface of the

al um num cover was subjected to an alumte treatnent.

A ridge portion of the alum num cover was subjected

to rounding machining so as to have a size of R1 mm
and, then, an outer surface thereof was

pl asma- sprayed with Y203, to thereby forma Y203

coat i Ag aliuminuwi c808r forAa duy tacbingwppresst Wafor atlie- inch
Y203 coating film on this occasion was 0. 1 mand a

sfii wenfelti ghsepreparicdnca therfofe adsclShlumsnge ¢deer was
et chi ng apparatus provided with the alum num cover, a

SOBS et ofn GRAMP aesr¢dtneet. t o hddge pqitasmict the
condition and, then, an oxide filmof the 12-inch

alRf@huteeovRiChad. shbtjBeral thi ?oﬁﬁ&QhEV\lﬂéchiﬁﬁin§Oéo5as to
weeks, there was no incidence in which the Y203

heQat hng; £414% was Shced, ttherEXRESBuRkYNENYIhABOLhELESE was
was no generation of an abnormal particle on a

r.f ac [ fer. 4, t S i1
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ufficiently ho eneousl y_mi xed_by_a I 1| T ;
SFe2l 4l A o TT O PrE S PAPoRRS o6 TR gp0h coatiHlf gilm
oxyhydrogen, flane, to therehy prepare an ingqt of
SBT3 OGP RE4ON AR  hE™ %Wf{;@?‘v%m hi 7 g gad Lance thereot
material, a quartz glass chanber for a dry etching
WaFpadrdtus of 12-inch Si wafer was prepar ed.

Crystalline silicon dioxide powder (10 0 .3Q0 S .
bl own I0EFdEnt PR RHCIsIRG 40R3SE LY Eréﬁéaﬁér“flttqbt%e%% num
cfo?rreT 'ag gas mixture of CF,+0; was allowed to be in a plasmatic
condition and, then, an oxide film of the 12-inch wafer was
etched. Although this cover was used for 5 weeks, there was
no incidence in which the Y,0; coating film was etched to
expose aluminum and there was no generation of an abnormal
particle on a surface of the Si wafer.
Example 4

Quartz powder was 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 guartz 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 pm) was blown

on an inner surface of this chamber, to thereby form an
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11 irregul ar face having a surface roughness Ra of 2.5

m and an Rmax of 20m Then, Y2O3 was pl asnma- sprayed

on the thus -forned inner face of the chanber, to
thereby obtain a Y203 coating film having a thickness

of 150 m A surface roughness Ra of the <coating film

was 0.5 mand a filmthickness variance thereof was

10% Inside the above-described quartz gl ass chanber,
i2reaslal Xhadee hefvitid 0 2wdacd [mwehreshad ol 2.5 um and
pl asmatic condition and, then, an oxide filmof the
ahZmiaXdE o pwal etharmsy &1, elaeth 1addd hophy ¢dion thlearther- formed
was used for 12 weeks, there was no incidence in

iwhkeeh the Y203 coating filmwas etched to expose the
quartz glass and there was no generation of an

£aRROrdRl thdaEkamber 0Nt 8 cHeLaBe ebthha & vyof eroating film
Exanple 5 A quartz gl ass chanber for a dry etching

h%{%g%:gagu%{ﬁekne stlélfi fgbﬁghb"\@f SLirtascPL80gh8dssPrRa of the

g€ portion o s C er was subjectéd to

di ng. hi i . tod.
crritef: TR VeS hin i 230 15 fhicReh plyNALEORreot
# nsiQﬁ%of t he chanber was subjected to an etching

e nt by using a chem cal solution of

hydr of | ' [ d i i de,
for m FESiA AR PR cBRaRr h o8 QuifhE Fradd SR, o g2
of 2.5 mand a_Rnax of 20 On. the thu -£§%$@

TRt Off Cp‘héoéméﬁ]l’log ttf‘)l Bﬁl hi 3 RLeen u??oémv\g:gtion

n

and, then, an oxide f£ilm of the 12-inch 8i wafer was etched.
Although this chamber was used for 12 weeksg, there was no
incidence in which the Y,0; 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 5

A gquartz glass chamber for a dry etching apparatus for
a 12-inch Si wafer was prepared. A ridge portion of this
chamber was subjected to rounding machining by being heated
by an oxyhydrogen flame soastohavea sizeof R1mm. 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 times,driedand, then, heat - fusedbytheoxyhydrogen

12



applied 4 tines, driedand,then, heat -fused by the
oxyhydrogen 12 flane, to the reby obtain a Y203
coating filmof 50 m A surface roughness Ra of the
coating filmwas 0. 5 mand a film thickness variance
thereof was 8% Inside the above-described quartz

gl ass chanber, a gas m xture of CF4+02 was allowed to
be in a plasmatic condition and, then, an oxide film

fohmkhe tR2thc ey Webeainas %Qbedoaté.\hghwgh blfi S0 um. A
chanber was used for 12 weeks, there was no incidence

sh@f%'ecboﬁgﬁnggfél%& QA LG (f:d:éﬂlﬂ@sf €l hed b05qKPasel a £ilm

the quartz™glass and there was no generation of an

tRARRRNERIs WRAfldide &Eb:?eépr&@@esef the Si wafer.
Conparative Exanple 1 A quartz glass chanber for a dry

et chi '19133 %ﬁgr}g cﬁ P& - d@séglbagrhﬁrt‘!@fgrﬁr{)aé’@&hamer a gas

prepare I's quartz gl aSs a gas

h
gllire oF 430200513/ ued ot B beni ;ﬁlaé?ﬁe?@f@téc%dltlon
Tedn %

tion and hen, "an oxi de f| m of 12-inch Si

a:@ekgh\é@lznstgg%g?ﬁ%%:gfarp tcPﬂ ?:hcéh ﬁgbq.kc\is{agtluﬁgge}%ag etched.

cl e was géenera
ace of the Si wafer and, cor
%Oﬁggbﬁgﬁl%s‘?%ﬂf%? Wﬁ?euﬁﬁgn ogng%ee{gk%oma% noe
LE-[D 2 An alum num cover fora dry etchin %al;at us
enre fACKALEN TRF SheCAsEOBT Lkl X85, PrGRRY t6 eXpose
thereof was subjected to an al umte treat msn% A
th6l FUATGE SApesoPnE2EhRT faYagt hachrperation of an abnormal

particle on a surface of the Si wafer.
Comparative Example 1

A quartz glass chamber for a dry etching apparatus for
a 12-inch 8i wafer was prepared. Inside this 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. 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 um was attached
to an outer surface of the thus-treated aluminum cover. In

an etching apparatus provided with this aluminum cover, a gas

13



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 13 m xture of CF4+02 was

allowed to be in a plasmatic condition and, then, an
oxide filmof an 8-inch wafer was etched. Wien this

cover was used for 2 weeks, a gap of the polyimde

tape was abnormally etched to expose al um num and,
nilkemre ofr €8y wag wddoyedetat bd Dn 4 hElasmdate condition
thereof, to thereby partially accelerate etching and
agénetnea, aapidctinde fln bE apot yinthevd Bpe wad eeeked. When
| ater, the polyimde tape was renoved and a new

thQlsybBivde aBeudas bt arhediagaiangayhell the psegihiasttape
al um num cover was set on the apparatus, an abnor nal

wa@nt aghRakiaan MagrBekicedren tkgoval ealafdnuiheand, t hehen,
appar at us was “stopped usi ng. Conparative Exanple 3 An

i%%{gﬁghé@étfﬂ)’mg%gfﬁ’én@rgﬁé'd &£ BBk @PPAE &l /e f Ato thereby

r~was prepared. A surface thereof was

ST S b A G AT I g S i on ene
i.xt.ur. CF4+ [l t N [
T T e T e
L Y85 Bt ot bl o vBg ShbBRnal B “amn ene
of the usage and generation of a garticl was noti ced
n

6% e LaRY LEBE Re GRYTSF 4AS ERén O ndYppAPRird an

st opped usi ng. . ,
abnormal contamination was noticed on the wafer and, then,

the apparatus was stopped using.
Comparative Example 3

An aluminum cover for a dry etching apparatus for a
12-inch Si wafer was prepared. A surface thereof was
subjected to an alumite treatment. 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 the 12-inch S8i 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
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I ndustrial Applicability The nmenber for the plasmm

et chi ng apparatus according 14 to the present

i nvention 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 period of tine.

Particularly, even when the nenber is [arge enough to
deardlee pirebidrithGhveint idte habav &rides @rlidmnh prepestarse and,

are mai ntai ned and, then, it can be used for |ong
ReHHRG- 0f st hHB. sl &c @i’y ahtdbhbempl astEhied el ohe basis

apparatus can be manufactured in a conveni ent manner
dWa éPQiémyck?a}ﬁ‘?@!‘o@eli%@qc%répéawieg_ XR83 fcHAingly,

a method of applying a solution of yttriumor a YAG

l{{lgje LLLEQIJE BYmeXi Bzali A Dyl ¢seR@n when
%ﬁ%y y rgggng'?'l%gﬁe? a method rno_f fusing Y203 %r YAG
BARLLANM, (LN, T LU0 C3LhRARY o USEOGNERC 51, the
u ?e, ination o

s-Tused artic a col on of these methods
04 D, e AL LD A I cpery, s can
U U2 BB o OFLOT, L Bt 148 B Brcoma

nore, a coating film¢thickness variance_ of 15%.0or
S LIS ARRRISIT 4P St RENUFUSAREEET, 04 HORLRRar C manner
ORGHED BRYJPTF | SirPoREGECH Y RETSy hg Y305 of YA, methoa
of applying a solution of yttrium or a YAG compound and, then,
performing oxidization by using an oxyhydrogen flame, a method
of fusing Y,0; or YAG powder and, then, performing coating by

using the thus-fused article, a combination of thege methods

and the like and, accordingly, is industrially valuable.
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2 The nmenber for the plasnma etching apparatus

according to Caim1l, wherein a surface roughness Ra

of the coating film of yttriumoxide or YAGis 1 mor

|l ess. 3. A nethod for producing a nenber for a plasnma
etching apparatus, being characterized in that a

coating filmof yttrium oxide or YAG having a film

t hi ckness of 10 pmor nore, a film thickness variance
corTMs% or less is formed on a surface of a nmenber for
the plasma etching apparatus conprising quartz gl ass

1whi ch ac eeiniets £brt @ F%sma waicghingfapparduus ooner vging a
YAG by any one nethod of a nmethod of plasna spraying
Wl 0% @F Y AGm orRidask ofAd Usinihy'td réeaing £ilm
oxi de "or YAG powder by an oxyhydrogen flane and,

r Lpg, £ JRithefd reimePRi ¥kAEs8 variance
tglg'l%nu]ﬁe%ﬁsrlgg %i C Sﬁ??gméa ytt?{iéum cgrrpound gr YAG

i i a e esfhpEREBdcheatmddisé RY, s@Dd mémber
chcsnr%‘%i%f]g?i g%gfhgrggg%.a g}n ﬁa'he ?fet hodofor rT|c1)roducignsg'] t he

Jé%g&%r 'Tr?g{) éﬂlhgr%?l%setm cBRPaLALUS B6CPBUL NGy tkeight

erized in that
ol yti.oni nwhi chyttr, ayttrium conmpound or YAG is
ofé'st e T%lc?% %bp #@d on a surface of a nenber

Zoel ghiTst MRS frog Eie BISvAG Shab b adesfatit leording
delgim 2 Coating LI m ol ytit 4m o 48 OF NG ng riam

sprayed. 5. The nethod for Eroducin t he nmenber for
afheytgimbure ext@engr YAG is pm or less.

3. A method for producing a member for a plasma etching
apparatus, beingcharacterizedinthata coating filmofyttrium
oxide or YAG having a f£ilm thickness of 10 um or more, a film
thickness variance of 15% or less is formed on a surface of
a member for the plasma etching apparatus comprising quartz
glass which contains 1 to 10% by weight of yttrium oxide or
YAG by any one method of a method of plasma spraying yttrium
oxide or YAG, a method of fusing yttrium oxide or YAG powder
by an oxyhydrogen flame and, then, performing coating, amethod
of applying a solution in which yttrium, a yttrium compound
or YAG is dissolved and, then, performing heat-fusing, and
a combination thereof.

4. The method for producing the member for the plasma etching
apparatus according to Claim 3, being characterized in that

asolutioninwhichyttrium, ayttriumcompoundor¥AGisdissolved
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apparatus according to Claim3 or 4, being

characterized in that a ridge portion of the nenber

is subjected to rounding mnachining so as to have a

size of R0O.5 mmor nore and, then, a coating film of
yttriumoxide or YAGis fornmed. 6. The nethod for
produci ng the nmenber for the plasma etching apparatus
according to any one of fromCaim3 to Claim 5,
ikeapgldlkar act ar snedace dfiad wesbef acempoighngsguRatafglass
the coating filmof yttriumoxide or YAGis allowed

wWrd d¥ecdnihn ik 1 ass10%. bfheeigtihed fotrpunducidg dth&AG and,
menber for the plasma etching apparatus according to

tHOh OMR A fudn Exifdrh hocebaimg §ilbebfgyttrium oxide or
char'acterized in that, after the surface is subj ect ed

YtAQ} Q.ntir OEEeEEQQE@m fuﬁtﬁ@@t 'ﬂgtfihlﬂ‘ &kidé tdr ymeoxbdglasma
i's formed. '8. The method for produci ng t he

%gygyg or the plasna etchlng apparatus according to
a|n1 bei ng characterized in that the frost

g, rea“ﬁ'ﬂet %éh#%%%%&?ﬁc?dd.ﬁ#ﬁ% fRE e‘?ri‘béisf th@ﬁl@ﬂééﬁchlng

sol uti‘on. produci ng t nenber

tlhe ) aS”Hhet e Ng o ARy At ggaaccgemﬁg n%ﬁgr%?é?hged in
JD aSTTB_tret chni n% appar at u%h%gglgﬁ%seslsqgeﬁﬁ égggﬁséo %Qundlng

er for

r@—@}et Ch:égv?rég ,%gcggrs?%g?lﬂg{igoé dS!l o% g 8' ?n?rh obre'moq'e and, then,

a coating film of yttrium oxide or YAG is formed.

6. The method for producing the member for the plasma
etching apparatus according to any one of from Claim 3 to Claim
5, being characterized in that a surface roughness Ra of the
coating film of yttrium oxide or YAG is allowed to be 1 um
or less.

7. The method for producing the member for the plasma
etching apparatus according to any one of from Claim 3 to Claim
6, being characterized in that, after the surface is subjected
to a frost treatment, a coating film of yttrium oxide or YAG
is formed.

8. The method for producing the member for the plasma
etching apparatus according to Claim 7, being characterized
in that the frost treatment is a surface treatment by using
a chemical solution.

9. The method for producing the member for the plasma etching

17



after the surface is subjected to a frost treatnent, a
coating filmof yttriumoxide or YAGis forned. 11.
The nmethod for producing the nmenber for the plasma
etching apparatus according to Caim 10, being
characterized in that the frost treatnent is a
surface treatnent by using a chem cal solution. 12.
The nethod f orproduci ng the nmenber for the plasm

apipeltiantgis apparativg Iecoldimgs5t orCh aile Ing beiagpcterized in
characterized in that a coating filmof yttrium oxide
toatYAGe mehWeredan thes wifaaom eofchhirpyadpagliiass comprises

menber in which 1 to 10% by wei ght of yttrium oxide
RartAGdIadgy eviously contained. 18

10. The method for producing the member for the plasma etching
apparatus according to Claim 9, being characterized in that,
after the surface is subjected to a frost treatment, a coating
film of yttrium oxide or YAG is formed.

11. The method for producing the member for the plasmaetching
apparatus according to Claim 10, being characterized in that
the frost treatment is a surface treatment by using a chemical
solution.

12. The method for producing the member for the plasma etching
apparatus according to Claim 9, being characterized in that
a coating film of yttrium oxide or YAG is formed on a surface

of a quartz glass member in which 1 to 10% by weight of yttrium

oxide or YAG is previously contained.
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