; _e3el F<.j X6T/ 6' 28 Novenber 2002 WD 991 63584 PCTI US99111554 TI TLE Resin
Mol ded Article for Chanbgr Li ner FIELD OF THE | NVENTI ON !Zaﬁ%}/@rﬂgér%Z
invention relates to a seamnml ess annular resin nolded article Tor use 'in a
liner withi V&% 338fber of a dry etching apparatus used in s&fm &St or
manuf acture. More specifically, the invention relates to a resin nol ded
article for a liner, which resin nolded article is able to reduce, for an
ext ended period of tine, danage to ci rcui;!tyli.%&orned on wafers owing to
contam nation within the liner 10 by hea al s or reaction products, and

the fitting nethod for which i Resin'Mbied RIS Radber Himek NVENTI ON A dry
et ching process that uses plasma has been enployed recently in

sem conductor manufacture. In thig; BlGe NVERNGQY process, a reactive
is ionized wt I . ' ed t t
Sheri cal Iy 9 th h?h?i‘gpeﬁ%?tg??eﬁw: :'eg e @ tgaé!i ﬁ%?,essa' RS Gneided SR 1 s

renoved toget hgge iial linek REthEAS chanBBYR drylebird dpparatud Ms@f inEmitbAdhchRS
i sotropy, which results in wafer contam nation by heavy netals due to

sputtering andmanefactuge.oMorheperifigdly, thedpvenfier refgtesip g resie moldgdtogticld fort he dry

etching apparatys. A.umte-tregated.alun,numliners hay een used to
prevent this. %gmgmw (;lr’{ﬁjgﬁgl?é? @,ge(ﬁ%ﬁi(gF %'ssagge;'tp égdpch’.stﬁﬁm} ?ﬁ%@?gwl’&ﬁi Yondi ti ons,
the surface | aygfe, @madetdicirtuitionfidiish wited owdh@iol dbRiavisdien twithin e lihesul ting
in waf er contam nation béf al um num particles. reover, to prevent the

deposi ti on1®n bhhesyasmetalsforr¢agtionpioducss apd thetftingmethpd forpylochuis simpler ned by
dry etching which is not di W@mgl ns instead within
the liner, a liner having a f action products
deposit on the |inegydrytdhie: prakéss Mat BRapilabitia hicbdeh BRPIJYE@PacEME igut si de,
mai ntaining the liner inside wall at a predetermnm ned tenperature, and thus
control | i ng agétraicenduatesmapufacyee. Béb@ipgqsnprd@ﬂa@hmg pragessela regetive gas icoul d

not be sufficient. t I ; i i . e . r by the
oactson 30 pr iaiGuit EBHERE, e RIBKS Bhs SINUAN B ich B SlBIE o2 To
prevent wafier empdrilitdbé étohed)ynddht Gichédmpteriiliis edsovad thge@aEwvith thepa®duct s,

there has been devel oped an alunmte-treated alum numliner coated on the
i nsi de wal | wi Howeven, shaedizdcion of etehinghasiisatuppy pikielureswts inavaferg excel | ent

pl asma resistance. However, the lied co t.Iacés uf fici ent durability
Bnd Pl asmm 5 r SETEPIAVE SRR aRABE e Faki S bl o es M e
with a polyim dgthin thd hbinBEr8dhd drd @iching Abyarafusl e A RNtk u@dd allhinuihiBiefs
durability and plasma resistance are not sufficient, in addition to which a
fil mthi ckness hgyebaeausedprprevensthisn cannot be achi eved. Mreover, reaction
products dgposit | 15y i Y 1 eV the 10
t enper at ur 280f t he |lr’fleu¥na?%% { ggp\/\g}ae?‘{}gpggrggn %déﬁqﬁ&ggééﬂﬁ?%hthgzﬁ%g&g\séﬂ%é
detachment of &¢pRaiitesdetdchsdinta rolatively shong tafie, edulting iniwalir RofithRiratioe by
Moreover, the filmhas a tendency to peel off starting at seanms. In

addi tion, si ncAlupingaRasticles.is used to fit the filmto the inside wall of
the liner, replace i i J ri 0 15 Hence,
a need exists for ari(ﬁ &tg(s)?ér{’ %?%‘&81@? %&g‘o{l %ﬁ‘ﬁﬁa‘ﬁgflregoﬁﬁ%tfﬁﬁﬁgosn og%tfee to
reduce, for an reaction pRsiup@Tomitddy dry Behing WHRGHES nbtisthinged bsgdséytged on
wafers due to contamnation within the I1ner by heavz{ netal s and reaction
products, 2Ad Wpmains instead syithintheiliper, a lipprdadingaropdaptieninwhightie | n is

therefore an obfgehnafodublstichtWEsH thETnd: SnsRIWAIPEy Realifi i 1R i Y 11 € @

outside, maintaining the liner inside wall at a predetermined temperature, and thus

controlling agglomeration of the reaction product is used. Yet, it could not be

sufficient to adequately prevent contamination of the wafer by the reaction
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20 for a liner, which article has excellent plasma resistance and B
durability, and is also easy to fit into place and easy togNoU&¥Ber ZBdYMARY
OF THE | have conducted extensive research to r Lobl ens
such as ?%EQQ@&géyg result, we have found that danage: to ?ﬁ@hﬁﬁyﬁaﬁfs.
formed on wafers due to 25 contamination within the liner by heavy netals
and reaction products can be reduced for an extended period of tine by

fitting to the iRsi §/@|I . | J.ne r..or ring-shaped .
resin nol ded art @F’g&ﬁ Vi n%?%q@%ﬁ@%éh&}g@gﬁ@@ﬂ ﬁ%ﬁf@@@&% 5’?\% -
flexibility, peyddcs, therRdRb BEdH di9lopél ddiRnfte-R616@ BRI 1indr Eddiéd oraSpect of
the present 1nvention relates-to a nolded 30 article for fitting to an

i nsi de wal | 8t insif¢ wel with adisprasioeef polgindde precemsenhpving exzellens p r 2002
apparatus used.in sem condugct or nuf act.ur e.. conpri si.ng a, seam ess annul ar
ol ded arti CTEYHEE Hawesen fbs anplied coptlicks sificia HumpUty pid Plamacy 100C,

tensil e et ongaistde dindRaM bethidly bgrt. 0. 3% a flexural nodulus of at

| east 10, 000 kg/cn2, an outside dianeter fromO to 0.3% | arger than the

i nsi de di amet er &inerhare upedewith e pelyimide filmohtaineddtom apolyimideprecursoan 2 nm A

second aspeci of it Lavention rel at tQ nethod of fi.tfi .nol ded
arircle o amfthgh dSebiite B Al e 8bfRcd e Aot line o agaian W iy,
appar at us us§ifin ithiclafRs Sreaettia® 0,25 Wit oot be aclieV¥r! MdregvereadtRat i Ng the
liner to cause it to expand, and (b) fitting the nolded article inside

expanded | i nprodugtsdppasif leeallx @t seemsand deposis gkeassivelzexerewhemthe net hod of

crpd ; e L of : ) " ‘
ry. et onthg A o uf iy RbidkRS o wflch SAEEs wle ReBeRPRURRL ) °
applyi ng a | ggsbsit§ réduingdhdestaminatioh &ithh thalner, IMoreovedeihe fth hasad (b)

fitting the deflected nolded article inside the liner. A final aspect of
t he i nvent i otendencyite peel offstartinmaicsearns. f intadditipnasines aneadhesive islused to fitn i nsi de

|1 of i i - i i.
o oo BB RANGL TSI BRI .

sem conduct or manu S he o
i nsi de the | carded odRI EF DESCRI PTI ON OF THE DRAW NGS The attached figures

show a |iner used in the jnvention, .a resin m)lfded, body .according to one
enbodi meht of t hEenssy 8 Beshristnion a zesin meldsd aptisls fopkners which isabledad to fit
the resin no ol iJpysent LR gl de I e liner.
FIG 1 (a) fedfice, For ?‘%ﬁﬁ“?%%f’%*%é‘f’%‘?ﬁp?%*aﬁ%gz‘t?&s“ﬁ?,ﬁ%ﬂ el atbls 8P |
article 2, atodcontamindtidqnowitlsihdhvediriehby heavgmetilEand tekBiddBRCRIdN, la0ll OF THE

| NVENTI ON The_ | avention_.is qescri bed with reference to attached FIG 1,
wherein Fl G_Wil‘c é§°*?5§t%ﬁﬂ"tﬁ?Ct‘?g'mle?ﬁy_tSr%?‘@n can be used in the invention,
FIG 1 (b) is a srRM&ESRredNBiaE of Bf ilvdiBibH 86l pbvide Gl rBsid ntf16Qf 4Hifg to the
present invention, and FIG 1 (c) is a liner E_)L used in the invention. The

i nvent i v20 r efiirp linst, dduchaartitie has excehent plasmp tresistanch end dirabiditsendisalsal s 1 and

ﬁa\ellir ﬁgo;n gt egasmghginl{gl]r}leageeést;sdae%))tofrgrrnoge.I iner is a I"ESI n nol ded article

SUMMARY OF THE INVENTION

We have conducted extensive research to resolve problems such as these.

As a result, we have found that damage. to the circuits fon;led on wafgrs due to
25  contamination within the liner by heavy metals and reaction products can be
reduced for an extended period of time by fitting to the inside wall of the liner a
seamless (annular or ring-shaped resin molded article having plasma resistance,
heat resistance, flexibility, and a predetermined thickness.
Accordingly, a first aspect of the present invention relates to a molded

30 article for fitting to an inside wall of a liner,in a chamber of a dry etching



WO 991 63584 28 Novenber 2002 PCT/ US99/ 11554 heat resistance tenperature of
at least 100C, a tensile elongation at break of at least 0.3% and a
flexural modulus of at |east 10,000 kg/cn2. The heat resi 28 Aie¥embengd2at ure
is preferably at |east 120C, and nore preferably at least |50C If the heat
resi stance tenperature i s below I 00C, 5 because the dry etching process
tenperature locally exceeds 100C, degassing of the resin nolded article due
to pyrolysis results in contamination of the liner interior. The resin

mol ded ar t PRRAEatsdised i8 semirensyctenmany Beturep Perertising eisedmdess awuiag mekied artisle dlat

di ameter f R Raf Rsifansdichpe@fte dfaeRad Moot ”éﬂeﬂk@le@ioﬁ%ﬁbﬁ At HPéaktoPQt 1bdst®59, and
10 having a wall thickness of not nore than resin nol ded article

havi ng an @exyralanadubinef at deaptd PAOR kelem’panoatside djameterieom 9 93 !ﬁf grethan Beet er

of the I nGfsdeaiifftfer bfililet Gl 8 Wl itckBEr fdt otk phace. whi ch 15 not
desirable. The wa hickness of the resin nolded article is preferably
from0.3 to 1. 5Arﬁ??0"ér4§i)eﬁftﬂf ehepnentignaplptps foraonstiedffiging agnalded aptcledopmi ckness
great ertNagia WalTlof 4inct1F R chdbfoet S0y bishiREG S LOAY &ﬁu&ua@ the resin
nmol ded article acts as a heat insulator, fraking it i nmpossib to keep the

i nsi de wal Imagpfagtyre, Qompesingta) bﬂr@éngﬁheaé‘tréq W?ﬁeat%eémémﬂlﬁb)é‘ ﬂlwhﬁvnplégdjl t, the
reaction pLAERGlsdecRpAaLd IRRr.| Nduced to deposit on the inside wall of t he
liner. Moreover, It 1s critical that the resin nolded article be a seanl ess
annul ar 20 nol dédthisd aspestef th fnvention eelates ta agusthed of fitting a melded Artigle delutingide

deposit | 0GalilyYa BlerliRg cl%a“r‘r?dé} é’ﬂzqir}d&&ﬁi%g zipp%ﬁx@ﬁéhY@A%léﬁ&ﬁtmﬁuﬁﬁﬁm
tenmperature on the inside wall of I'itner is controlled, which causes the

det achment cenPrédjEda) aplyingadeadite thy moweé articlerie erueq ibte drfledsiand (N dittingiks . \When
the resin pohdded ndidel GhlelissiddQe pRAM ess, detachment of the resin nol ded
article fromthe seamreadily arises. 25 The resin nolded article of the
present inventi énfifabaspees ef the inyention eqlatesdp a methof f Gigng mmglded aréielefiyamiagdd ng
the al um nymlof PRfer! ,Qa@mwe HNfey etemgsad;sgrafug udeB iPERARH ducr b igddel vy, when
the nolded resin article has a tensil Patlon at break of at |east 5%
a flexural comefifingPres fiing the noldrgdeartiste lmdeob@ fe$ 100, 000 kg/ cn2 and an
outside dianeter from0.01 to 0.3% | arger than the inside dianeter 30 of
the liner, it can be fltted to the i nsi de wal | of the |iner by applying a
load to at 4 28 NovenberBRi REBITORHAI T QYNNG 554 | east one place

fromthe outer P@ELPRELIRfes Tsl’ﬂﬁv i ﬁ‘r&k selr] t@l@mva{tfoh A BsiftnoRIEPb&HacdRARELAL Ur €
and pressure so as to cause the resin nol ded article to deflect, then

rel easi ng CReCRodIRat pighe Hrentiph apdafitting ol whigh gaqibe usedde fit thp esingaqldednp | ded

article rraxsrtalesmﬂaenuentwts ad ..deewaﬂs)mfemh&ﬂ rrrm Qt(anEB{Vth’é f&mgwm atuGel and
pressure. éhose cases where the resin nolded article is deflected and

fit into pllé?é owtheyeesia moakdsd a%‘iﬁl?\?ea%it F]é}n‘ﬂ)l(‘@ﬁ'ﬂo‘i'seth’blé‘%e&t ure and pressure,
fitting of the resin nolded article 2 can easily be achieved w thout danage

in he fittin I
by using the fitting toO} .}, £h DESCRIPTION OF THE INVENTION

The invention is described with reference to attached F1G. 1, wherein FIG. 1 (a) is a

fitting tool 3 which can be used in the invention, FIG. 1 (b) is a seamless annular resin molded
article 2 according to the present invention, and FIG. 1 (c) is a liner 1 used in the invention.
The inventive resin molded article 2 (hereinafter, the reference numerals 1 and 2 are

omitted where unnecessary) for a liner is a resin molded article having a



shown in FIG 1 (a). Wien the rein nolded article of the invention is
fitted into place at arthient 10 tenperature and pressure F@éﬂw of
its flexibility, the t®nsile elongation at break is prefe?%[\)l y a%lglieé’ggt 7%
nmore pref er MOPI6I584 east 10% and the flexural nodulus is prREEYHBIIESHI t hin
a range of 20,000 to 60,000 kg/cn2, nore preferably within a range of
20.000 to 40.000 kg/cn2. A resin nolded article having an outside di aneter
less than 0.0l %/larger than the inside dianeter of the liner, when 15
. exposed t o hi gheat&esistange ienpeeaiure of 3¢ leay 1805, attensile glongaiioaray beegk g6y dr at i on
shri nkage and : I it ] 2carried out wthout
usi ng an adhes?e\%gt;ﬁf%%a?@%ﬁe){%?a?Jé(%dﬁh%gotftg{nllggstgﬁ’%p ﬁ%g/? ﬁ%e'xi bility of the

nol ded article. Th&hphedtessigtthes tdrhpasudi iaprefetablyitkdtash €200€Y; afethoten
accordance with the flexibility of the resin used, within the range of the

present i nvent Peaierably atleastjl30%nt [fithe heat regisieprasiemperatre isdeiny 1 0jCa heat
i st . tensi.| I ' - k of
L] eaet 0. 306 BERBLE AR ciBhink BRREes eiperadiee P03 RoBBTARIC, ABBNnRBE7] P

article made othetresift dldgduricle dué td piablysis resaitinabthnatibn Whtehinencl ude any
one, or mxtures of two or nore, of the follow ng: polyphenyl ene sulfide,
liquid crystal "8&MSfrer, pol ybenzi m dazol e, pol yini de, 25 pol yet heri ni de,
pol yam dei mi de, po , ' % t

tetrafl uoroet hyl enler%ggf%ﬁ @g@ggﬁ&&%?ﬁﬁ%¥%ygﬁgﬁ3ﬁvﬁ£?ﬁ% v?}lgedn

pol yt et r af | uor eeafshi¢ldidigetédrir), to PAY Cdnged tianrthd inside Aiareydr o ehe(lited i) |

tetrafl uoroet hyl ene/ hexaf| uoropropyl ene caopol yner (FEP), pol évi nyl i dene
f1uoride (IW/DF%?VIEE RyYatirihickeasp af nefonere thep2ene. dopssiynelded mtickhaviagenat i ¢ 30
pol yam de, and . ° 6 . .2002
PCT/ US99111554 °$%ld§§’*r’4r}§é‘§ﬁb&%?ﬁ?} ?E\"é”'v&mgﬁ‘g‘ﬁ%‘" g‘??‘ﬁsg‘;dean 4 %ﬁ%@ge“?“trhat is, by
rel yi ng sol el y couses loealidedstrbdslwhen fitfedtii places suhichiphsteldsigatiié.cl ), the resin
nol ded article nust_have a tensile elongation at break of at |east 5% and

a flexural modul us Thetalthiskaess gEthsmresimmglegd agiclegs prsérsally fomp0-pte Ldt rat i ve

exanples inclu ' rios[g{;i, ; ] s of two
or nore, of thgﬁp!ﬂdgﬁm&ﬁggﬁékﬁﬁognmggﬁg:l' po y%‘é‘n@ﬁx‘é’%g%ﬁ%{ g]élﬁtzﬁlﬁrghi d
crystal polignermvhepate/liner techeated|fyomt theraursidéethe pesiry moiddé artictkeacts as a heat

pol yet her et her ket one, pol ycar bonat e ol

, aryl at e, )
t et r af | uor oet hyPHQTpEIRKING 4 IFHORS PIGite, ep)él@#éﬁﬁe ¥pt of thedinepptthe
ol ytetrafl uor o) rLt k. | , 10
'Ito et )r/af | uor oet h%?éedral}e/ Eﬁegﬁ %[or Otgrﬁ(?%/s?’éé%éﬁ%%g%éﬁ&?b%@&% c %t égﬂgﬁddene
fluoride (PVDF)o dgidsitloamisd insitde afallwdtiediney| ene copol yner (ETFE), aromatic

pol yam de, and pol yet hersul fone. These resin nol ded articles can be
produced by a knO\A/ryQ"I?FSPYﬁrﬁbleré‘tt‘ﬁﬁlcfh%tdh?r&E}PQ‘q‘lﬁ?d article Be SFamiessanpat n powder

used. Exenppar Xn&ﬁécpér%gle"ﬁft hadss 4 éea!rrﬂ eheHeL bR ﬁﬁfh&tg aeﬁ&ltqj)&gy ahfile seam

conpr essi on nol di ng. t he above, because polyimde resin powder has a
hi gh purity as andldepag egzaseiviiyreven ahenithe taspesatare©a thdingide fwadlopd ¢éirediner

L ere pYohuosarty Tt et ol B BB PR R tRe i faarinih " °°¢
preferred. 20 Thaaih @R 1fheOWIE ltl@ﬂe&iﬁ'nﬁﬂ&b%%ﬂiél@istnm seainTéE Het RAMBRY RN ai n

wel | -known additi ves Ich w not becone a cause of contamnation within
the liner. For resinmplded atrtivde fromi the seandreddiprdrised.e may be obt ai ned by m xi ng

a fluorocarhon resipn, mlyb um.di sulfide or the Iike with.a resin powder,
then nol di fg. 25 Ex F%nﬁwf@e% d ﬁ eP@é‘?Wﬁ‘rﬁ’Gﬂ%‘rfl%ﬁ?ﬁ}Pé‘gﬂﬁF%"& Du Pont

under the regi Sﬁt&rdqﬂmﬁm@%g%&iﬁg\éﬁé BRninudh tider16 8bdu@20B¢, clisthedie RN ess
annul ar nold and conpressed at a conpression pressure (area) of at | east
40, 000 psi and expand. Alternatively, when the molded resin article has a tensile elongation at

break of at least 5%, a flexural modulus within a range of 10,000 to 100,000

kg/cmz, and an outside diameter from 0.01 to 0.3% larger than the inside diameter

30 of the liner, it can be fitted to the inside wall of the liner by applying a load to at



tenperature of at |east 350C, giving a polyimde nolded article having a
heat 30 resistance tenperature of 300C, a tensile el Ongatbé’ﬁlo%m%%ﬁ of
7% and a 6 28 Novenber 2002 WD 99/63S84 PCTI US99111554 exura m)gul us
of 30,000 kgven®63BR4 s nol ded article was nmachined to give a PEEVEMHISded
article 2 having a finished wall thickness of about | mm and an outside

di aneter about 0.2% | arger than the inside dianmeter of the liner. Using a
fitting tool 3, the resulting resin nolded article 2 was fitted to the

. inside wall of legst eneypipgedromdbg @gernerirhssy af theesin molded apticieat embissber at ur e
and pressure. i rl I J i i ihe plasma
within a |iner %‘?‘?%é@mw tht 3%53:5(rﬁ&icrfﬁgédglg§%S;ﬁ?{n§[dgggﬁlcgegtog‘efg%acg’ﬁﬁ%mof whi ch
damage to circuelessidigthe@dflenionatietis tHehimer. i1a thia uasedthbyesiremeldedaittizle ramd
reacti on product 10 contam nation within the liner was reduced for a period

of nore than 13bohsinssreddypaesaditing atambisnbtemparagye epdPEassUs: ecur sor

di spersi on s applhyj ] r el AS y
alumte-t reglt(':ied al &%ﬂﬁ)ﬁé\ﬁqc%glérslgvrh%ﬁ tﬁéére?ﬁg{l &gésée)%{lplg I%ﬁpgﬁ%g% h&lgtotrﬂgcreeby
fornmng a 10 t @s@6scriticd abdve avbmblenv@mpbilatife dnd gebsalre, fitliggrRakafesine of over

350C. Dry etchi ncﬁ was carried out usi _ng@gr.i marily a fluorine plasma wthin
the resul ting Myded atgleZenarcasibcbeaghisvedwithqut damageshy ysinpdherfiftimg1oolds a
result of whic gggﬂ? ircuits formed on wafers that was caused by
heavy net al anghr eac ?%él‘qég)()duct contam nation within the Iiner was reduced
for a period of aboMherltheheidmnsoldetDarficlepishatinveatibrxzifitled irdo PlapOhtyinibiele il m
havi ng a thickness of about 0.25 nmwas attached bgq means of an acrylic

y

adhesi ve t d0t hdemparpiyes 3l pressure Ry making uge ofitsflexdbilitywthe tensil ¢elangationRe t hat
used i n Exanpl . [ ' ' I ' 25
fluorine plas ér%ktl%%f%hgpraggaﬁﬁﬁrlg h%?eraa“?lig aﬁlﬁ% e?o %g@%‘x%%ﬁldi tions as
in Exanple 1, asodulusds phdferablywWikltii a d@ige@£20,000ior60,000kgfcdi’[MerePreféblr s t hat
was caused by heavy netal and reaction product contamination within the
liner was reduddthipgrangend 20940 & 44 Lke/an’. b sin malded artiglehaviaganf r om t he
above results, S | j ad. i Vi

di stinctive Chg&x&&e{ﬁ?@ﬁi@esi@%ﬁbﬁl%lﬁfégppﬁgh%rlgggggﬁﬁﬁegéﬁ %ﬂg%fr g'gf'?n Y

28 Novenben520@zpoed 39 hiphIR4t inGVabind9 AdridpSdty @tthingt ondeegbes dehytitktioan ext ended
period of tinme, wafer danmage to contam nation b§eheayy netal s and reaction
products wi t hi fhfipkageiapd loosepse A5 3 teailh fittingfanpeide farrisd QEGWhQyt BsIBg 2Bf  t he
present inventi AV I : b t ten

ti mes | onger tﬁ%e;tﬂﬁeé?l a(??se ??’&égg@ggbglv(?ﬁg%ﬁ%ﬁ?ﬁt’g%@?glf !%ytaﬁ%ééé??%g, and
about five ti ngseferredoutsideadianidiatmusk bé devided ifi addosdhnee with ehefflelkibilitg of

the resin used, within the range of the present invention.

20 The inventive resin molded article having a heat resistance temperature of at
least 100°C, a tensile elongation at break of at least 0.3%, and a flexural modulus
of at least 10,000 kg/cm? is a molded article made of a resin powder, illustrative
examples of which include any one, or mixtures of two or more, of the following:
polyphenylene sulfide, liquid crystal polymer, polybenzimidazole, polyimide,

25  polyetherimide, polyamideimide, polyetheretherketone, polycarbonate,
polyarylate, tetrafluoroethylene/perfluoroalkylvinyl ether copolymer (PFA),
polytetrafluoroethylene (PTFE), polychlorotrifluoroethylene (PCTFE),
tetrafluoroethylene/hexafluoropropylene copolymer (FEP), polyvinylidene
fluoride (PVDF), ethylene/tetrafluoroethylene copolymer (ETFE), aromatic

30 polyamide, and polyethersulfone.



28 Novenber 2002 Clains: 1. A nolded article for fitting to an inside wall

of a'liner, in a chanbér of a dry etching apparatus used aﬁ&bsﬁrﬂb tor
manuf acture, conprising a seam ess 5 annul ar nol ded arti c t as

heat resi stamﬁﬁéﬂjer ature of at |east 100C, (b) a tensil e BCHHGHY Y

break of at least 0.3% (c) a flexural nodulus of at |east 10, 000 kg/cmZ,
(d) an outside dianmeter fromO to 0.3% | arger than the inside dianeter of
the 10 liner, and (e) a wall_thickness of not nore than 2 mm 2. A nol ded
~article according tH €arsieHt fittipe withoyhusing acadhesive (thatdn by relyingselalupe of at

| east 120C. 15 Ge alflfi6enRbidfhof)es G N 1nThALE) dilldinfilh RS £ tensi | e

el ongati on at break o article according Claim
1 which has a fﬂemﬂ&r&ing&ﬁdu&tﬂ:seakfofﬁﬂeébﬂSﬁDﬁhﬁDa fetirkighediuusSvithin mohgiecd f

article accordin q(g (a) a heat resistance terrperature of
at least 120C, [ 900at0t199é’99 &gémnﬁaftr%wamwls%wweato46@@5@0 &% 25 (c) a

fl I I 0, f
(exural ol ond PR AAST BB o e BRLE o
article accordi prgylblanpjﬂye anfdeyliqhid afysel ﬁolyﬁeﬂ;ﬁperyahnlelﬂnﬂyahérlmnlde 30 is
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molded article produced by compression molding a polymnde resm powder is
preferred.

20 The resin molded article used in this invention may contain well-known
additives which will not become a cause of contamination within the liner. For
example, the resin molded article may be obtained by mixing a fluorocarbon resin,

molybdenum disulfide or the like with a resin powder, then molding.

25 Example 1
A polyimide resin powder manufactured by Du Pont under the registered

trademark “Vespel” SP-1 was loaded into a seamless annular mold and
compressed at a compression pressure (area) of at least 40,000 psi and a
temperature of at least 350°C, giving a polyimide molded article having a heat

30 resistance temperature of 300°C, a tensile elongation at break of 7%, and a
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inside wall of an alumite-treated aluminum liner like that used in Example 1,

15  thereby forming a 10 to 50 um coat, which was then fired at a temperature of over
350°C. Dry etching was carried out using primarily a fluorine plasma within the
resulting liner and under the same conditions as in Example 1, as a result of which
damage to circuits formed on wafers that was caused by heavy metal and reaction
product contamination within the liner was reduced for a period of about 15 hours.

20
Comparative Example 2

A polyimide film having a thickness of about 0.25 mm was attached by
means of an acrylic adhesive to the inside wall of an alumite-treated aluminum
liner like that used in Example 1. Dry etching was carried out using primarily a

25  fluorine plasma within the resulting liner and under the same conditions as in
Example 1, as a result of which damage to circuits formed on wafers that was
caused by heavy metal and reaction product contamination within the liner was
reduced for a period of about 30 hours.

As is apparent from the above results, the seamless annular resin molded

30 articles having distinctive characteristics according to the present invention are
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Claims:

1. A molded article for fitting to an inside wall of a liner, in a chamber of a

dry etching apparatus used in semiconductor manufacture, comprising a seamless
5 annular molded article that has

(a) a heat resistance temperature of at least 100°C,

(b) a tensile elongation at break of at least 0.3%,

(©) a flexural modulus of at least 10,000 kg/cmz,

(d) an outside diameter from 0 to 0.3% larger than the inside diameter of the

10 liner, and

(e) a wall thickness of not more than 2 mm.

2. A molded article according to Claim 1 which has a heat resistance
temperature of at least 120°C.
15
3. A molded article according to Claim 1 which has a tensile elongation at

break of at least 5%.

4. A molded article according to Claim 1 which has a flexural modulus of
20  20,000~60,000 kg/cm®.

5. A molded article according to Claim 1 which has
(a) a heat resistance temperature of at least 120°C,
(b)  atensile elongation at break of at least 5%,
25 () a flexural modulus of 20,000~60,000 kg/cm?, and
(d) an outside diameter from 0.01 to 0.3% larger than the inside diameter of

the liner.

6. A molded article according to any one of Claims 1~5 wherein the article

30 is molded from polyimide.
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9. A method of fitting a molded article to an inside wall of a liner, in a

chamber of a dry etching apparatus used in semiconductor manufacture, comprising

press fitting the molded article inside the liner.

16 10. A method of any one of Claims 7, 8 or 9 further comprising a step of
selecting as the molded article a molded article which has
(a) a heat resistance temperature of at least 100°C,
(b) a tensile elongation at break of at least 0.3%,
(c) a flexural modulus of at least 10,000 kg/cm?,
20 (d)  an outside diameter from 0.01 to 0.3% larger than the inside diameter of
the liner, and

(e) a wall thickness of not more than 2 mm.

11.  The method of any one of claims 7 to 9, wherein the molded article is as

25  defined in any one of claims 1 to 6.

10



