Descri pti on *G00002* Menber for plasma etching devi ce

and nethod for manufacture thereof Technical Fi

present invention relates to a nenber for use ﬂmm ﬂl“muwmm”
pl asma et chi ng apparatus for a sem conductor d

and, particularly, to a nenber for a plasnma et chi mgoiso*
app$géfusdcoated fvvith a coatin% gilg1offyttriun1oxide

or and a manufacturin nmet hod t herefore

Background Art Heret of]% ) Rr oduction pr oﬂumummmm,mm"l"mm
a sem conductor devi ce, an etgﬁlng treatment has Q.

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 tchi.ng t atnen thod, t.here s, for
exanpl e, ggﬂgFﬁo§°?nP%ﬁP@ﬁ g Fﬁ? deVIs® 2%r f ace
of an Si wafer |s etched by a chemc in
mechani sm or ®e5hgy §PEaFa€¥€ﬁFﬁ§rﬁbeﬁﬁ?ﬁﬂg]o? 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.
Teshnjge lt Frie lot perform ng the plasma etching
treatnment, a nenber or a container
(her ie"hnaptreseelfcedm@maloma@immertb) a gembgmifey use in
gquartz glass, alumnum alumte or the like has 1
a pidismar ekyhbegn appedatOs tflors aoseasiconduchere deyrige and,
probl em
particularly, toamember for a plasma etching apparatus coated

with a coating filmof 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 for suchplasmaetchingtreatment 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,
amemberoracontainer (hereinafterreferredtoalsocas “*member”)

containing quartz glass, aluminum, alumite or the like has



in that a surface of the nenber itself is also etched

and, then, a particle is generated, to thereby

contanminate a sem conductor device. For this account,

a method in which a tape containing a fluorocarbon

resin or an engineering plastic is applied on a

surface of the nmenber for the sake of conveni ence or

a method in which a coating film containing theabove
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and, due to this irregularity, an insulation failure
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probl em as generating a pinhole in the tape. Further,
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from an adhesive of the tape and, then, properties of
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menber which has been coated with the conventi onal
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surface thereof tends to be roughened, the plasma is 2

a joint portion is formed by applying the tape, a plasma ion
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ig 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 releaged from an adhesive of the tape
and, then, properties of the Si wafer are deteriorated.
Further, as for the member which has been coated with
the conventional fluorocarbon resin or engineering plastic,

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




not well generated and there is also a drawback in
that a pinhole is generated in the filmor the liKke.
In order to solve these drawbacks of nenbers

contai ning quartzglass, alumnum alumna or the

i ke, a nmenber containing ceram cs which are
excellent in plasma resistance is proposed in

JP- A-2001-118910 or the like. However, there is a
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obj ect of the present invention is to provide a
theeahouvef descpibedc crgatmhiesabbvehdesimebed medbéninfornd,
the plasma etching apparatus. D sclosure of the
thény gntapmraithieompeésehd rgavented mamdleat £s nbt enhedhbéificult
for a plasma 3
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 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



etchi ng apparatus in which a coating filmof yttrium
oxide or yttrium alum num garnet (hereinafter,
referred to also as "YAG') having a thickness of 10
~Lmor nore, a filmthickness variance of 10% or |ess
and, preferably, a surface roughness Ra of 1 ~tmor
less is formed on a surf ace of a nenber containing
quartz glass, alumnum alunmte or a conbination
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or a plasma etching apparatus in
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flane and, _then, performng coating by using the
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in which yttrium a yttrium conpound or YAG is
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conbi nation of these nethods. Best Mde for Carryin
aleg: rehateaventa orethed dovapreducing prieseheri fRem ind@sma
is described in detail. A nmenber for a plasma etching
etgppagaeppagecordilmg whg chhe icoedrimicorf idontedi ¢ tquiaamt oxide
gl ass, alum num alumte or a conbination thereof and
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oxi de or YAG having a filmthickness of 10
apphtratme ecntfdimirddigkaess ybisancelahiAGter alesstandr a
preferably, further, a surface roughness Ra of 1 ~tm
cofbin@$s onVBRArEBE By laydone 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
byusing the thus-fusedarticle, amethodof applying a solution
in which yttrium, a yttrium compound or YAG is dissolved and,

then, performingheat-fusingandacombinationofthesemethods.

Best Mode for Carrying Out the Invention
Hereinafter, thepresentinventionisdescribedindetail.
A member for a plasma etching apparatus according to
the invention contains quartz glassg, 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
umormore, afilmthicknesgssvarianceofl0O%orlesgsand, preferably,

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



t hi ckness of the above-described coating fil m of
yttriumoxide or YAGis less than 10 m a pinhole
tends to be generated and thickness of an ridge
portion becones extrenely small

t ot her ebygener at eacrack. Further,

whent hesur f aceroughness Ra is over 1 .Lm electric
properties on a surface of the coating filmare
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etch |ng Furt er, when the filmthiCkness variance is
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ter orated to t her ea ner |nho
co PSSRy A SE ot he. FLagE Fort o b ¢ hEEraRpuEnRess
i S subjected t.o roundi ng nachlnlng so as to have a
Radis gver 1 fng & §RRGHC REPRSERd SStHER, Yt 13F% AT /ECFE 11T
YAG is applied. as a coatlng film, By this roundi ng
£1kBcRTR m@rt taelyrleaneed: i HhRF RaEsiEHaYSnars abnormal
prevented fronmbecom ng small, to thereby suppress
etghhagat B EIeR niereshadridm reisknessyvaaiianagis mere
a case of a nenber containing quartz glass, a nethod
theh lA&chkAthgughe thedgurfece soughngssoRehpdr 6hencoating
flame, a nmethod of nechanically polishing the ridge
fiparison py arglesder aoklarybeuhtktattioa tet hededtited and,
bl owi ng crystalline silicon dioxide powder, silicone
thear, bidde tpowidrs dartybeuhdktaonot hes Yecgei gl thmpecaies of
be adopted, while, in a case of a nenber containing
thal e thimmg faral aeetdst areshoced mechenécebl el i biengrate
the ridge portion by a grinder or the like or a

a pTRiHd 1) pbh eMh NI e @ld et he ridge portionof 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 thecocating filmisprevented 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 like onthe ridge portion
can be adopted, while, in a case of a member containing aluminum
oralumite, amethodofmechanicallypolishingtheridgeportion

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



5 silicon dioxide powder, silicone carbide powder or
the like on the ridge portion can be adopted. As for

t he nenber for the above -described plasma etching
apparatus, a nenber in which a coating filmof yttrium
oxide or YAGis f ornmed on a nenber containing quartz
glass is preferred. A nenber in which a nenber is
previously formed by using quartz glass containing
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suppress generation of the particle and expand a
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produci ng the menber for the plasma_ etching apparatus
A peiplrBilfgwh bChFempRBSEtS PrRVERYFSN FRTERS & pRygng quartz
Nanely, there is a production nmethod in which a
glstsar tciomg anatieng aft teontaioiide quardAC diragdie slandeqnaf from
alumte or a conbination thereof is machined to form a
1 tenbed by oreigghpt aswh ehemli, ngnapparatus- Sodned heemben, the
the thus-fornmed surface of the nmenmber, a coating film
coeft iyid £ i Lro@itter iaim ¥AGie iox YAT hed ceyhedinys moeeqirgfigrmaed.
nmet hod of plasma- spraying yttrium oxide or YAG (ii)
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oxyhydrogen flame and, then, perform ng coating

of coefficient of thermal expansion between the member and
the coating film of yttrium oxide or YAG becomes smaller, to
thereby decrease film separation, enhance plasma regsistance,
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 containingquartzglass, 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 £ilm 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 oxyhydrogen flame and, then, performing coating

withthethus-fusedarticle, (iii) amethodofapplyingasolution



with the thus-fused article,(iii)a nmethod of applying
a solution 6 in which yttrium a yttrium conpound or
YAG i s di ssolved on a nenber, dryi ngt het hus-appl i ed
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

conmbi nation of these nethods. After a coating f i Im
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oxaberey EAGt ke Epamefdey sharrel Wilemerreder liof netkpd ¢mong
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thegied @e6hodaG winean yoredirh epliseners JRgy iisgplasma-sprayed
nmet hod, t hesol uti onapplication nethod or a conbi nation
onot hiehese srEpiroes] cAstfimg Vtitlm,um fddmpdlvidknes heareed to
by the solution application nmethod, a hydroxide, a

benidrcd #nd a faathewateehomsyd fiades yanraxalceatield trevdGfcoat ing
and the |ike are nentioned. As for solvents for use in

£idinss8l ¥Fbhgledl henYERri ¢Brafidrdddn) COOPLssise BEratile that a
pure water, an organic solvent is nentioned. A
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ig 10 um 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, thesolutionapplication
method or a combination of these methods. As for yttrium
compounds to be used by the solution application method, a
hydroxide, anitrate, acarbonate, asulfate, anoxalatethereof
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 method, in order to prevent the generation of the



di ssolving yttrium the yttrium conpound or YAG In the
solution application nethod, in order to prevent the
generation of the 7 pinhole, the solution is
preferably applied 3 tinmes or nore. In the nenber for
the plasma etching apparatus, when the nenber contains
guartz glass, a surface of the nenber is preferably
subj ected to a roughening treatment prior to coating
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silicon, carbide powder or the like is blown
withept estied anlrdeaoﬁéfﬁ%d By siinchr @3 yeeat | |t|}i’§ é?\:%’&aﬁf ilm
di oxi de powder, silicon _carbide powder or the like 1is

beﬁm%éeféﬁ%lmmb@@hm@ afe $em adéd i &edgratsion
pol i shed by u5| the resultant brush while being wet

capi bR paeeenaad. tiera, “Fupehefreatmedt” sy used herein
chem cal neasures, there are a chem cal solution

melanga tioe ptrovetdeod rinegatliach. tyhementserr fisge difpgpirrite glass
m xed reagent of hydrogen fluoride and anmmoni um

byfd pioy ¢ tea hndatheelddech®at tatmeasuye .i rAd Her ehebiptptsical
measure. since a mcro-crack is not generated on the
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the surface is not deteriorated, the chem cal neasure
criystRnafield ed1 it Jd:acR PIdEessiRd con carbide powder
orthelikeisblownbycompressedair, amethodinwhichcrystalline
silicon dioxide powder, silicon carbide powder or the like
igsprovidedonabrushand, then, the surface thereof ispolished
by using the resultant brush while being wet with water and
the 1like. 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 1like. Particularly, in the chemical measure,
gsinceamicro-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 um. In a case in which the surface roughness

Ra ig beyond this range, adhesiveness between the coating film



to be fornmed by the frost treatnent is preferably in
the range of fromO. 1 to 10 ~tm In a case in which
the surface roughness Ra is beyond this range,

adhesi veness between the coating f ilm8 of yttrium
oxi de or YAG and quartz glass is not sufficiently

i nproved; accordingly, the case is not preferred.
Herei nafter, the present invention is specifically
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by Bl'owing €rystal’l i'ne silicon

powder on .an inner surface of the thus-prepare -
aeBeEnBr sl arbrTEnce 1o ereed SRRy 8 Pt i e
silicon dioxide powder (grain dianeter: 100 to 300
theg@foal so on an entire inner surface of the chanber,
the inner surface was allowed to be an irregular face
EXgEPil§g la surface roughness Ra of 2.5 [tmand a Rmax of
20 ~tm On the thus-forned inner surface of the quartz
gl as® qepsrBerlagpodhapkepfogma Ary R egebng tarRaatepy for
forma Y203 coat ing filmhaving a thickness of 40
a X mingh Sardaber wesghremsrdh. oh ridge poatinyg df thewhwmber
0. 2 ~tmand a filmthickness variance thereof was
wak?2¥ublhjesitdel therabadéndesarhbednguant asgtasksaehamteize of
a gas
R 2 mm by blowing crystalline silicon dioxide powder on an
inner surface of the thus-prepared quartz glass chamber.
Further, by blowing crystalline silicon dioxide powder (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 pum and a Rmax of
20 pm. On the thus-formed inner surface of the quartz glass
chamber, Y,0; wags plasma-sprayed, to thereby forma ¥,0; coating
film having a thickness of 40 pum. A surface roughness Ra of
thecoatingfilmwas 0.2umanda filmthicknessvariance thereof
was 12%.

Ingside the above-described quartz glags 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.
Althoughthischamberwasused for5weeks, therewasnoincidence

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




m xture of CF4+02 was allowed to be in a plasmatic
condition and, then, an oxide filmof the 12-inch S
waf er was etched. Although this chanber was used for
5 weeks, there was no incidence in which the Y203
coating filmwas etched to expose the quartz 9 gl ass
and there was no generation of an abnormal particle on
a surface of the Si wafer. Exanple 2 A quartz glass
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I'n a sanme nenner as l'e 1. A ridge por
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heated y "an oxyhydrogen flame so as to have a
B g z8 % R 1 mm Further,the quartzglass chanber was
X e . .
subjecf'ed to an etchlng treatment by using a chem ca
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5 ~tmand a3 Rmax of 13 ~tmon an |nn§r surf acf
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chanmber, YAG was plasma-sprayed, to thereby forma
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of the YAG coating filmon this occasion was 0.5 ~Lm
heahgdabli bm chvbydacgerafilamse schésedo Waye8® Sigs ¢f R 1
t he above-descri bed quartz gl ass chanber, a gas
mmpi Ewrther, Grag0arhaglassehedber wis subepted raenetching
condition and,then,an oxide film of the 12-inchwafer
treasmetnichbg. udl hboaigthenidal calisiomeas bydddfidudyric acid
weeks, there was no incidence in which the YAG
andcaimargi dm Finoas det, ddetdhe pebyfesen ahd raqwanilar face having

an Ra of 1.5 um and a Rmax of 13 um 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 um.
A surface roughness Ra of the YAG coating filmon thisg occasion
was 0.5 um and a film thickness variance thereof was 8%.

Inside the above-described quartz glass chamber, a gas
mixture of CF4+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

Analuminumcover foradryetchingapparatus foral2-inch

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

10



gl ass and there was no generation of an abnor nmal
particle on a surface of the Si wafer. Exanple 3 An

al um nuntover for a dry etching apparatus f or a 12 -
inch Si wafer was prepared. A surface of the al um num
cover was 10 subjected to an alumte treatnment. A
ridge portion of the alum num cover was subjected to
roundi ng machi ning so as to have a size of R 1 nmm
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and a film kne ar a th f 15%
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cover, a gas mxture of CF4+02 was_al|lowed to be jn af
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12-inch wafer was etched. Al though this cover was .
ofu28@ Hor A veekEace Hepwghress nda | pEi leacn opditdma He lm

Y203 coating filmwas etched to expose alum num and
onttfiereonas shongese? at porarst a &4 ladrivraluiegmvarthacedinereot

surface of the Si wafer. Exanple 4 Quartz powder was
walsl édded with 5% by wei ght O Y20.3 powder and, then,

sufficiently honogeneously mxed by a ball mll. The

r esullhandest lae tedtidh ingg @ppakabas gusedded wath the aluminum

oxyhydrogen flane, to thereby prepare an ingot of
coffléar,t 2 fHa89 xthr@EeF,+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 £ilm 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 ¥,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 surfaceof thischamber, tothereby forman irregular

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

20 um. Then, Y,0; was plasma-sprayed on the thus-formed inner
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ingot which is a base material, a quartz gl ass chanber
for a dry etching apparatus of 12-inch Si wafer was
prepared. Crystalline silicon dioxide powder (100 to
300 4nm) was blown on an inner surf ace of this
chanber, to thereby f orman irregular face having a
surface roughness Ra of 2.5 ~imand an Rrax of 2 O
~tm Then, Y203 was plasnma - sprayed on the thus -

faQE%ﬁQ'&W&m&%f‘ ‘Eh%&eb%eo 15! g, 0% Qotatt}?h%bﬁo/ ) h@'v‘ing

: coat havi I cknéss o
ur f.ac
= Shifeea 9t E%er%sﬁm cl?hééléfl%\?&ﬁ ShuarRereRt ?Naithfo&oatmg

I nsi de the above-des uartz gl.ass chanber o
£ hHAR OO HEPDS. ELCh R IF D TRE iARCs Dhatear S 1s.
S\,g?gigéggeeag%@datomeen deasncrol ec? qfl.llalrrtrz]zogltagg cza%]g? SaI gas

Al t hought hi schanber wasusedf or | 2weeks, t her ewasnoi nci_den

migEUTrRNORNFBH Rhwav203lewad by B¢ 13 waplegrRéd ¢ gondition
expose the quartz | ass and there was no generation

andf bheabnor mridrarfila efohheal 3uiraReS bwalar gasugtehed.
Exanple 5 A quartz gl ass chanber for a dry etching

Algppaghttls saramizedwas nead Spridiwaehiast peperenc incidence
ridge portion of this chanber was subjected to

inreunch itheriedi wiord img bel mgrvdae sttahdsy tanexpryaydrogriart z
flane so as to have a size of R1 mm Further, an

glassi dardofthéhe wdameegenasasibineot ean tabravrma Liganricle on
treatnment by using a chem cal solution of

a byerableuef arrcigd arFarmoni um fluoride, to thereby
forman irregular f ace having a surf ace

Example 5

A quartz glass chamber for a dry etching apparatus for
al2-inchSiwaferwasprepared. Aridgeportionof thischamber
was subjected to rounding machining by being heated by an
oxyhydrogen 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 um and a Rmax of 20 um. On the thus-formed
inner surface of the chamber, a yttrium nitrate solution was
applied 4 times, dried and, then, heat-fusedby the oxyhydrogen
flame, to thereby obtain a Y,0; coating filmof 50 pm. A gurface
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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roughness Ra of 2. 5 ~tmand a Rmax of 20 ~tm on the
thus- fornmed inner surface of the chanber, a yttrium
nitrate solution was applied 4 tines, dried and,

then, heat - fused by the oxyhydrogen flane, to

t hereby obtain a Y203 coating filmof 5 0 Pm A surf
ace roughness Ra o f the coating f i Imwas O . 5 ~Lm
and a f i 1mthickness variance thereof was 8%

mi!\cgﬁ'r@e ofheraRoygndeseibhed ﬁH%é Z:Lrglaazﬁla%tﬂ‘%@%r coadddS on

m xturée of ‘CF4¥02 was al to b n a plasmtic

an\%gpgfrlgalgganta&gl%é r]?eln.l.m A Qiﬁédfzf H’lg}loél tv'&befélz wa{éW%lEc%!ed

arfLbIgNU selianbervequsgdton 2uasks. {er ﬁ@gﬂgl@&%@me

coatrng fiTmwas e
artz and th ener

._expose the | a $ tian
ingyREGH oAt SRS 6 1oR w%ssur%ae\c/:%%gf ¥hess Hefpree
Conpar ative Exanple 1 A guartz gl.ass anber. for
SLERENARG. R AR TR B et et S wik b L1 on
InS|dethlsquartﬁg!asschanber agasm xt ureof CF4+02
a wag faceowndd the el iWRfep! asmatic condition and, then,
an oxide filmof the 12-inch Si wafer was et ched.
Conperatiive Exanide las used for 2 weeks, an abnor nmal
particle was generated on a surface of the Si wafer
and, Raguartzngl yss chambdiafiver andsy st oppead aHpRFdtoes for
nore than one week. Conparative Exanple 2 An
a 1@l imahsicevEer Was paegry eet. c himay dpplat agqusrf eglasszhamber,
-inch Si wafer was prepared. A surface thereof was
a gabmertadetaf @R,+0, was allowedtobe 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 pum 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 CF4+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

wasabnormallyetchedtoexposealuminumand, then, irregularity

was generated on the surface thereof, to thereby partially
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alumte treatnment. A polyimde tape of 125 ~tm was
attached 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 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 polyimnde

acE@@@ ate etching and generate a pinhole on the polyimide
vvasagnor mal |'yet ghegt ogxposeal um ﬁuman , t hen, ihr rggu ari

cabl, WERCSRAT AL el U4 BR1Unace LhnRal v LRVRPLERE new
artira Fy 3 _acce!eraei ercni ng an generate a pln ol e
ooy IS T e 8 B e L8 LA R

attached agai n.. When the resultant al um num cover, was
COYET WS (3% QPP QAP TAT b B AP RORT af W3 U flekon wWas
noticed on the wafer and, then, the apparatus was

nok i 6EFGN bl WG L ernPat Bery & S ARBREASUAN 2 FHPRBRT Using.

cover f or a dry etching apparatus f or a 12 - inch
Compagatdvendxapirdarded. A surface thereof was subjected

to an alumte treatnent. In an etchi ng apparatus

pr ovAded uniirum ¢pger Apum e tehéng appgda trisi ¥ @ 1@~ 1inch

CF4+02 was allowed to be in a plasmatic condition
Siamafethes parpaxdede. fAlgumfadeéhkZedinwhs Sibypeafeedviess an

etched. When this cover was used for 2 weeks, the
alahiftet ter y@sme oV e dn veekiabtappd et vé provdldedweith this

usage and generation of a particle was noticed on a

alswihage coletrhea yateaniatdre tOETF e wapaiBltiBedaso be in
stopped using. Industrial Applicability

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 period of time. Particularly, even when
the member is large enough to handle a 12-inch Si, 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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The nenber for the plasnma 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 |ong
period of time. Particularly, even when the nenber is
| ar ge enough to handle a 12-inch Si, the

et@ﬁ?ﬁg'gﬁégfééﬁg eer hhﬁﬁfgﬁggﬁbnlﬁ'é]%{ﬁ% i ﬂlanner

e use ong peri o tine

byfl(l):]ulit‘lgggatr& o @0%4 %e%m&g o%pgﬁagggﬁgcgrb bgr YAG a method

a convenl ent US ng

f t hod Y203 t h d
3 "ﬁgs%g%ﬁa??éﬁy%ﬁ"%t BybheX 92@”%%%%%%@%&@'
Pergpaﬁ%ngg W&?ﬁﬁ%ﬁ%ﬁ? e b A hoa

t hen, perforn1n coatlng by = using the thus fused
ofafysre, YzQBch‘FrB‘%@aPP&ﬁl%f affleseneRt RIS OEMAY Pa5 g by

and, accordin is industrially valuable. 15
using the thus- used article, a combination of these methods

and the like and, accordingly, is industrially valuable.
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