, ae3e)l)F<.j"6T/6(28 Novenber 2002 WD 991 63584 PCTI US99/ 11554 TI TLE Resin
Mol ded Article for Chanber Li ner FIELD OF THE | NVENTI ON 52?“3?&%855662
invention relates to a seamnml ess annular resin nolded artiCle TOr use in a
liner withi WQI¥R88ber of a dry etching apparatus used in s&ftéSAYLUCHor
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
extended period of tine, danmage to circui fformed on wafers owing to
contam nation within the liner 10 by heaMal S or reaction products, and

the fitting nethod for which i ResinMbRed PAEKIR6L R fbed Hiner NVENTI ON A dry
et ching process that uses plasma has been enployed recently in

sem conductor nanufacture. In t!i*’xﬁﬂ'@ﬁﬁnf’iﬁvﬁ%ﬂg process, a reactive
gas is ioni éﬁed Wi tg"ha PI asma ttige J,onr zed %ﬁfess SN uue%ed tlga({%gct
chenical l'y With the "TBTHEVIPTANOP SFIEE AHURISLA PhESRBRIEE fRAFIE Pl | s
renmoved toget hke i 4 lindr RAtHIRE chdiWR ¥EA dryleichith dppafatRRis€ inQbmitoRAGudiGS

i sotropy, which results in wafer contam nation by heavy netals due to
sputtering andmanwfichge.oMarhspecifigally, thesnedntien reltehiors resin mofidediagticlé fort he dry

orevent thr e admer Ul ieSin Rt Rl e e AR B ol 1 ons
the surface | aygfe, @hmagd @ diruitlonfbén wifeds dvith@id doRtamisdidntwithinhe lihesul ting

in wafer contam nation gz/ﬁ al um num particles. Mreover, to prevent the
deposi ti onlBn bhdenaf metatsorreactiopprodnes apd therfitting methiod fomwhichiistsimpler ned by

dry etching which is not di m&mm@mi ns instead within
the liner, a liner having a _ vy action products
deposit on the |ing dx'yr@d:iﬁgg Jl:slslmm &8 blasmahBebdeh Reipldye@peckRsy iaut si de,

e wa

mai ntai ning the liner insi at a predeterm ned tenperature, and thus
control | i ng aggewivendudtermaiufadierer buibisindasmardsy ashing pragessca redetive gas iz oul d

not be sufficient. t equatel y prevent contam pation, of. the er by the
reaction 30 prd%’ﬂ%?dgwﬁgﬂ%%@%ﬁ'e tongzed VeReEr© P?d a‘\?\ﬁ'ﬁ’é‘ﬁ?&lg’%‘ﬁlﬁ\?h‘e

PCTNS99/ 11354 Teat@i Y@ bé etdBdE and DBt mbiefinl ib Yenddviédtdplethidr Pah thecdes and
reaction products, there has been devel oped an alunmte-treated al um num

| i ner coated odlawsver,ikg diccotian of ofching basdsasrdy swhish efsulss ovafemi de precur sor
havi ng excel | ent

Gt 1161 ont - clur ABPRIRSPEN Y edof HERls AR HEy et Rl o iREIRy

applied. Liner syigdif tHeshdmbkr in the @9 leychifigdPpiratud) ainfite@ehtéd immuRlingrdr de
precursor, but their durability and plasna resistance are not sufficient,
in addition to haw¢ beenzused fnprevent Bi®ess greater than 0.25 nmm cannot be

achi eved. reover .. reactign prody it..]locally.. eans. and deposit
excessi vel y even m%'ggﬁﬂ%atélé’ ‘Fnél%:)séa’%r? Birjagglgi n%%%at'qnicﬁré%u?élséﬁl e ﬂ&%“lepgﬁ'esr
control | ed, whigthlwsitsdtadhBeindelcREGMIR ShorofimelapastingSin wasWohiafghaktibn by
contam nation within the Iiner. Mreover, the filmhas a tendency to peel
of f starting atalyeigpm paticleddi ti on, since an adhesive is used to fit the
filmto the inside | . of  t L her J not be
easily carried out _Mﬁ%ov hgoé}ggénhggge%i?ﬁ@%‘go%ﬁggagfe?Iégtlh%%r?ﬁ%lergﬁggti cle for
liners which i seadtioft préducdbfifed Byadry aithizystvetiicleid npedisabdrgell at paves blamages to

circuits formed on wafers due . ) . o ]
25 remains instead within the liner, a liner having a construction in which the

reaction products deposit on the liner inside wall by heating the liner from the
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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to contam nation within the liner by heavy metals and reaction products, .
and which is easy to fit in place and easy to repove. |n JdgNdJeaibetrog2 an
obj ect of“%w ihvention to provide a resin nolded articl &ngag | i ner,
whi ch arti _3?53%?9 excel l ent plasnma resistance and durabi | ie';y, %l‘?% al so
easy to fit into place and easy to renove. SUMVARY OF THE | NVENTI ON W have
conduct ed extensive research to resolve problens such as these. As a

result, we have found that. da e .to,t circuits. formed waf ers due to.
25 cont am nati onf‘?AP’FHF’H‘Yﬁf%YW n &?“r‘?é Wﬂagucé?f&nggﬁi‘ﬁg{}n products can
be reduced fgbdiatsis, Ber&halcsteR Gévelshed fan hiufiteDiredtdd dliifhubPlidi@ohfeg be wal | of

the liner a seanless (annular or ring-shaped resin nolded article having
pl asma resi shainside walhwith adispersionef applyimisielnreqursos having pxesdlentplainrred

thi ckness. Accor di first. f i i nvent | lates t
2 ol ded 3 UnERe s Rpichd el el el BeRLdRpRi ARBR 1%L Ranber
of a dry set GRéifenee, andéhnbov RklyZpBRepPar at us used in senm conduct or

manuf acture, conprising a seam ess annul ar nolded article that has a heat
resi stance tenpdriaensmee wused atithlagiyimideofim ebtained frbm agpalyigaitie precatsoyr eak of

at least 0.3% .a.flexural ulus of at |east 1.0, 000 kg/cnP ut si de
di anet er frm&efrodlﬁ%@l a&H&g‘ﬁsmﬁﬁ?‘ﬂF@ﬁg a{er&oﬁ Blétjﬁageﬁﬁ’ré‘f gcfc(lg?n f%‘gﬁl‘f‘ﬁﬁer, and a
wal I thi cknefism @ickieds pfddtd thahU R LmianfoSRERARVEE MPBteoVbr, kiMRtibRVeNt i on
relates to a method of fitting a nolded article to an inside wall of a

liner, in a Reodusbedepesit ipcallyatseamns ang deppt excessivebeevenwheathe onduct or

manuf act,ur e, i S] Q) . | gt I I ex d, and
(by 1 t 1ng RETREIE e At RIR 1BPis SBpI AR G Tl debyRIRBEC 57 e
invention realepbdit, feBultingai svkhndihatidnt wiktig tiee leek. dRfdreévvet, thefilnPhaiy | nsi de wal |
of aliner, in a chanber of a dry etching apparatus used in sem conductor

manuf act ur e terdshgy toshegholf starting st seams. dn pddition, sinc an adhesivg iapsaddp &itt o cause
it to defle n Lt ef | e artic i ngi de the
e O 1 g RS e knside il B bl Bpdi b BEb ey TR P Hlnan S 4oy 17, 0%,
nol ded arti Qagiddoudn i nside wall of a liner, in a chanber of a dry etching
appar atus used i.n sem conduct or manufacture, conpri si n%qEr ess fitting the

mol ded dPticle iHaicae nasd existider 2 mpin ol dgdauticle fordiperswiriak ippblovNGs The
attached fi ! . i i js L d body
accordi ng tgg%%é’ %E%}ggiﬁ ?r%dne{a%%?b?ﬁgllég’végﬁit%ﬁ%ﬁé%%%@;&ﬁ teé .8’?15"3 {ég%{hg@v\hi ch can
be used to ftoconthminadien withii tte tinarrly lehey mieta] demdireactioh iposduects, e | nsi de wal |
of the liner. FIG 1 (ai) .shi)vvs the fitting tool 3, FIG 1 (b) shows the
resin ol ded"if} (S@a&y ©® fitin plags e %53(&’%’1‘?%&5 the |iner. DETAILED

DESCRI PTI ON OF Tl ﬁ@%m%ject of this invention to provide a resin molded article

20  for a liner, which article has excellent plasma resistance and durability, and is also

easy to fit into place and easy to remove. ,
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 formed on wafers 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



The invention is described with reference to attached FIG 1, wherein FIG
1 (a) is a fitting tool 3 which can be used in the invention, FIG 1£b) i's
a seam ess annular resin nolded article 2 according to t RS Novester 200
invention, and FIG 1 (c) is a liner 1 used in the invention. The inventive
resin nolded article 2 (hereinafter, the reference nunerals 1 and 2 are

om tted where unnecessary) for aliner is a resin nolded article having a 3
WO 991 63584 28 Novenber 2002 PCT/ US99/ 11554 heat resistance tenperature of
at | east mpaatuauseémsserrecoedl@matahwfnctm, domerikingd seamleseangulaomaldsd article ézat

fl exural I Lkt a gfature
i's preferzg%g;a/{ at esgls‘Ee t%@@huégfgg%rséﬁg%%ée}g@ﬁ QS%EU nﬁk%&%@‘%@e&% ?1e heat
resi st ancea flewmémadulpseofiasletse | GO0 goa’, abe)wuisélanh@r trom Ogio @ﬁ%igrgprrtb@eths

tenper at ur goihOgghli SHRIRES k0 ARGASSIMG: Alrclilf 2ifnl n ol ded article due
to pyrolysis results in contam nation of iner interior. The resin

mol ded articl e fAsecandaspedt ebtge mrmmoarelmﬂt@ledﬂe&mi pefigingamoldgd aticlota & de
diameter g Qait & lind?od AdRber o 8t RfirdaRBbARucl B TEhicBlaukige |iner, and
10 having a a 5‘3?? fpfhai g‘%nesﬁéhg? are rﬁ%ﬁb usdds Aresin mol ded article
havi ng an wauictiee, dérammnr@r(a)rmte\gtﬂwdmeotox%*atrtg@fpandaawi toh &tting diedeoldidanet er
of the |i ali,zed stress when fitted in place, which is not
desi r abl eniﬁ{l Qﬁﬁiﬁﬁ@xﬂ ﬁ(lfeclyhérss of the resin nolded article is preferably
fromO0.3 to 1.5Afd mtfrfﬁheemmﬂé@renﬂhlmsyo&m@h@@ofﬁf't@rmdmol@emlclmoaalnsmeckness
greater thgp ,@farmer 2 WBfRPert otf]ffd}g' ?pzi?zﬁ@silﬁgd fnrs%ckmcﬁy.b?ﬂu%mr he resin
nol ded artic acts$ as a heat sul atgo making it | npassible to Keep the

i nsi de wal $onprising éa) ppmeing atoad Wéhq)m@‘dét?éﬂm ivecdusedtrip deflect prd (bnStting thesul t, t he
reaction pidUcs So@ il REigk BdYrgd to deposit on the inside wall of t he

li ner. I\/breegeeré ?t@i}gé?ﬁtﬁ cnllg.tﬁat the resin nolded article be a seanl ess
annul ar 20 nol dAdinalraspest of the ifventien relates top methed offfiiéngrasmelé¢datiqly 9a@n étsile
deposi t | ogal b 1k, il ARBIRC @Qq FARR abpFAEERSA MELHicEYRB RS AR

t enperature on at her i I’ISCI; 1 84 Qg F‘i) ner 1s cont lrco ({Eec(i) whi é:h ecauses t he
det achrrentCQBTP”G'@BD@F%@““&@%G‘Pl@‘h@“?'ﬁ1ft§t§1ﬁﬂ‘&rh"ﬁrat| on within the liner. Wen
the resin nolded article is not seanl ess, detachnent of the resin nol ded
article fromthe seamreadily ari ses. 25 The reS| n nol ded article of the
present invention for useBRAERD @N Ofigl VIS0 pl ace by heating

the al um num | i pgy aﬁ%@ae@h@&%s slaQ@leExﬂH@d :'the'xF.veTnE?oz?%iPémqnolé‘édt%ﬂﬁé&br\ﬂﬂgxe when
the nolded resin article has a tensile elongation at break at |east 5%

a f 1 exur al onesabpdimentjof Hierdnvgntionngnd adfttingyoglothighgan bousgdty fwghecrﬁﬂn maklgd an

outsi de di AnAL 6f thl rnQEHtiQninthé Riside %dﬁ bﬁh%&ﬁh@ﬂh%d@&h% A4 RBES, €G30 of
the liner, it can be fitted to the inside wall of the liner by applying a

| oad to at(bashowsghengsiemplded az“o@ehm&sa“é@e@@éaﬂwwsthe liner.

DETAILED DESCRIPTION OF THE INVENTION

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

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 | 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



PCT/ US99111554 | east one place fromthe outer periphery of the resin nol ded
article at anbient tenperature and pressure so as to cau ! | ded
article to deflect, then releasing the deflection wthi n?h’iﬁpﬁgf?&?{ot hi s
case, the r ¥ 96#4ded article may al so be inserted by pres®CTUSIYHEat
anbi ent tenperature and pressure. 5 In those cases where the resin nol ded
article is deflected and fit into place as descri bed above at anbi ent
tenperature and pressure, fitting of the resin nolded article 2 can easily

g [ A
. be achi eved wiheRbFISHAFRIGEPBRANTE PhY leasb10°E1 7 Irgsiteongatiamatbieakpfat G 1 (a).
When the rein ggk 889, 3l Heful bRl BRSO, ddied 1nto place at
anbi ent 10 tenperature and pressure by making’use~of its flexibility, the

tensil e el ongati orTlathdat eaistanse efmpbrnablsypreferabas least20PO) sdphi@t er abl y at
|l east 10% and the flexural nodules is preferably within a range of 20,000

to 60,000 kg/ cheferabby & leastd ¥} 5b) 1§ theihep rasigancs ieyapesatureas belowt 19079, 000

kg/ cnR2. A resi | rtd [ [ ' bl 0.0l %
| ar ger thanset h%clﬂrisse ?ﬁdﬂcejdrgiegdrlrlgr{ rrg‘gt’}fé'E ﬁ"ﬁ ﬁtlﬁg?@a&ﬁ%’%ye%qteo?pgb(g%%%&%{}gh heat
in a vacuum duthé RGirtihplded akichgduett g rolytsresits yitl cantdndifatidil dfitk@fgerand

| oosens. As a result, fitting cannot be carried out w thout using an

adhesi ve; thatlnfe§or.py relying only on the flexibility of the nol ded
article. The pref . j i ! ] : ance with
the flexibility O]‘?fﬁgs@g@g&ﬁaggg@qﬁ ﬁaf““n@?%‘e“m?a‘aﬁ@ga%?ﬂ?ﬂg h%‘?‘fé@é‘ﬁt

i nvention. 20 dihsidé diameter front @ si O\ 3%laxgerthan thedhsideldimnhergr of theliherf &8 St ance
tenperature of at least 100C, a tensile elongation at break of at |east

0.3% and ¥ 11 kavinga wathuskasssott not mogedian 4 mmpod 1rsip yeddedarticleavirgamr ti cl e
made of a resi i i - WRi i ny one, or
m xt ures of tmﬁg)ht%?wrr%&gféro °9§Liaﬂ?)o#’?é§?‘ﬁgg“§§? %‘ﬁgﬁ’y ehéé%gméﬂﬁlég, l'iquid
crystal pol ynme¢ausgadbsdbiead strasslavhen éttedinl place] wikick & rpodssitabler i m de,

pol yam dei mi de, polyet her et herket one,. pol gcar bonat e,  pol yaryl at e,

tetraf | uor oet hyl enEig¥all fhigkngsy ofythe resipmaldedeartiels rsdsably fopimy0.3 to 1.5

pol ytetraf !l uor i : Qe ,

t etraf | uor oet hy é%é ﬁ{ég%éﬁ%gﬁ%ﬁgly?{gnmeggg%%l {?lr[rg?ﬁ?(%ﬁ%{érgggﬁ t)‘/w]\;r}c%-y I’dene

fl uori de (BPVDFvherethhyinemniehtaed Abmutbe owbidy, [thnesinopddsdaticle s ks a heatomat i ¢ 30
pol yam de, and, pol yet her,sul f one. . WO 99163584 venber 2002

PCTNS99/ 1 a S SESHAOE AP n%mw?ﬁsm??@ KffR msl%s‘wﬂbozfﬁhe BH& e (that is, by
relying solel ypﬁaetmﬁnéd R¥ipBiatirb Y AQh AR, the RdaBtidrd@ktAednh6 Koindddg@ resin
nol ded article nust have atensile elongation at break of at |east 5% and
a flexural nodildeposit drhihe imsideawalbothe 1iGer000 t o 100, 000 kg/cnR Il lustrative

exanpl es incl ude ded art.icles conprised of any one, or mxtures of two
or nore, of the fm%%vﬁb “r'é%’i‘“"aﬂ)?}%ﬂg’feé‘fs"bﬂpb‘iﬁﬂéﬁ&‘i?gé?‘?_é?‘ ?ﬂﬁ"ﬁqsﬂé‘?nurqrqui d
crystal p%%reff@gl&elamcﬁ@.c&?thepﬁisxsesfe&ﬁwh éi@tio:ﬁ%é(&'i@ bt fRally at the seam

pol yet her et tone, pol ycarbonate, polyarylate,

t et r af | uor oet hyddupogieexddessiveliatven whemthe emperatiwogrothg nmsidg WIS the liner

pol ytetrafl uoropet hyl ene (PTFE), polychlorotrifluoroethyl ene (PCIFE), 10
tetrafl uoroet hifl c@ﬁé?‘ﬁ%x&'ﬁ‘f%&?éﬁfwe E‘E}&gldﬁ?f@}ts’(ﬁ&;}g 186P WF‘%“&!en_e
fluoride (PVDFR)yithei Y liede/ Whdd RE ki A6KiRY A@BR 1§ RRALIARSs, (RIEHRIent 8f @EBL I C
pol yam de, and pol yet hersul fone. These resin nolded articles can be

produced by a kaswvmolded eaiticly frasn thecseamireadly arisesr t he particul ar resin powder

used. Exe ary nol di ng. methods 15 include j.njectian noldi and

conpr essi gﬁ% nol di ng‘ge a%mtrnglgscgmxg?eog' "HB*’%%‘HPS%’ west ?\BB‘EMG%PC has a
high purity as f#eh |ni@pla 6P hdaRink tYAHTufRAMeP iPdbea: 100PO bR HHCY

i nsul ating properties, and antiStatic properties, the use of "a resin nol ded

article producespdny. ddtepratisely owhenthelmodded rgsnl rticle Has 2 eosile gJongition ats
referred. 20 The, resi.n ded artj cl ed.in this.,i i contain
\a/el | - known addPrsee g\llbﬁ‘i‘sg%l/‘\nf?kx‘r‘m{m ‘glﬂ'gﬁs’ﬁﬁl h@éﬁégé%ghg’pgﬂ%%mbn@on Wi tlhi n

the liner. For yg/cm?, 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



exanple, the resin nolded article nay be obtained by m xing a fluorocarbon
resin, molybdenumdisulfide or the like with a resin po f i ng.
25 Exanple 1 A polyimdeée resin powder nmanufactured by D\uAggoNnotvreH]n re?’&%#e

regi stered MORI®AIBIKk "Vespel " SP-1 was | oaded into a seam eSSTARMMIST nol d
and conpressed at a conpression pressure (area) of at |east 40,000 psi and
a tenperature of at |east 350C, giving a polyimde nolded article having a

heat 30 resistance tenperature of 300C, a tensile elongation at break of
7% and a 6 lo®tRAYBlERfrophe ower puipbeyed traesingyddetiaticje pf ambie| nodul us
of 30, 000 kg/ i J i to.qlye r.esin nol ded
article 2 havft%pgrlﬂr %?@%é%&\c/h\éﬁ& ﬁ%gﬁ%&eﬁgngﬁgﬁd ﬁ?u%nyoa(%\eglcgh Sut si de

di amet er aboutrefzafitg ki gflectibtawithii@hd Kiser A ®isaoasd, e radininiitdddi aidle mdgi Ng a
fitting tool 3, the resulting resin nolded article 2 was fitted to the
i nsi de wal | ofalbeingereddn press figng pLamtienthiemprssture a3¢ PE#Birfent t enper at ure

and pressure. Dry gt.ghi i ] ol el 4 i.ne plasm
Wthin aliner fi t@éﬁgﬁr@ﬁgﬁ%&?{e‘%i’%@“n@?{@%agirz?i 18 defifned sha Fi EAet(gg{afL‘Qof whi ch
damage to cir casidescribednibvedt antigit senipgeadture and resedre Piyttilg a¥ the fdiral and
reaction product 10 contam nation within the I'iner was reduced for a period
of more than 1moldedarticle Teampeasty by achmvadpithoyt damage by usiae the fising ook 3

di spersi on was a%IihﬁGmﬁéP a spray gun onto the inside wall of an

al umi te-treated al um nom Yfner |ike that used in Exanpl e 1, 15 thereby

forming a 10 to S50Wheh éiein Mbided aMike df i@ inbéntiod ifittel ih@PREat shbiead over
350C. Dry etching was carried out using primarily a fluorine plasma within

t he resul tithg emperatygp and, puessuserby making use ofiits flexbilits thefensilggloneation ais a
It of whi .1 G db
ng\ljy rrgt al Ia(rzlt(t}er ea t?fg%a%};f&&g%&ék %(%'blff\l? %ﬁngﬁpg\?@m&%ﬁ%ﬁ%&%ﬁ]ﬁ%@ggs rgduced

for a period ohodiflosis prefSrddbdiivithin2Gakgerai20 800 Y6060/ em? mdrepreserapiye film
having a thickness of about 0.25 nmmwas attached by nmeans of an acrylic
adhesive to t hwithing rgagsef 30.040 ta 40400 keical t Adasin motdediprtinledavingsan | i ke t hat

e i ) ke A
used i n EXampl & doc ot bl GhU 0 P51 o6 A Blhe QHE N AR RGP BBy

fluorine plasnma W ng ner and under e sane con

in Exanpl e13, @@osed ©digh hait inhinuaalveEge diyetéliing wnliagbsrdekdiraonvwafl er s t hat
was caused by heavy netal and reaction tProduct contamnation within the
liner was redud@@kpgsangd lpesensdAsp replufitingcanggr ke carried out without using an

adhesive; that is, by relying only on the flexibility of the molded article. The
preferred outside diameter must be decided in accordance with the flexibility 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.



As i s apparent fron1th%tabove results, the seanl ess annular resin nolded 30
articles having distinctive characteristics according to

invention are 7 "~ 28 Novenber 2002 WD 99/ 63584 PCT/USQ%§§°9%§§QQ§P§ to
reduce, for 3P WB&4ded period of time, wafer damage to cont BRINEIY YAy
heavy netals and reaction products within the liner. Specifically, the
resin nolded articles of the present invention have been found to achieve a
durability at least_ten tinmes |longer than that of liners provided with a

-prior-art coating, AhEBRLYLIHREWIRUERENG FheRiesivRERAtIRAY T8l ing SISO t t ed
Wi th a fi l m 8 ﬁhF %%giﬂﬂ&fﬂ?% rngnglofa!eﬁhlg%iel),]lh fes Qﬁgd Qﬁi&:fe%l?st fn%ezI Itting
to an inside wall of a finer, I1n a chanbef’ of a dry etching apparatus used
i n sem conduct otengiterdidrapation &, breargiai lsast §%a askeafitassl rhodubusivialiin parhekedo f
article that has (a) a heat resistance tenperature of at |east 100C, (b) a
tensil e el ongat l‘bﬁg()(g‘to 1199@3{2 kgfemyy h ugtrative gxamyples welude maldadrasficlagqul us of ~ at
feast 10, 00Gs kg &]g%- ut Si i t 39 an the
i nsi de di amce}ét er‘é 0 tsﬁggﬁ%rﬁéééhgﬁﬁg(cgmg%&g{ofeﬁﬁlg I@é&lﬁg?éﬁwn%%g t han
2 mm 2. A nol dpdyphenylehesufidgliduidgnistal Gbigmer, polytimide, palgetheriverle, r esi st ance

tenperature of at |least .120C 15 3. A nolded article according to Caim1l
whi ch has a t enBglyam F’Eﬂé%tppb’ﬁg}ﬁfe%ﬂl@éﬂ?eo?ﬁ%‘iﬁ?%‘&?t p@Wﬁ’?e’A mol ded article
according to dgj hep L o] 20, 00060, 000
kg/cn®. 5. A o Riydor8 b %J)gec“rfclgc}rgi% gl etfiedibitymt (2D (a) a heat

resi st ance t enppolgtetraBuabethyledec@IFE) pOIPchiptntriBudreetbylere @CIRE)S | on at break

of at least 5% 25_(c fl exurgl nodul us of 20,0 , 000 kg/cn2, and (d)
an outsi de Wan@f:"éﬂ“‘?'%’?fﬁi'lﬁl.‘ expHuqsopropylene opo yﬁ&ﬁ?l%%g’ Pol¥yinglidengnet er of

the liner. 6. SBvRE 1 & SRlb Rty Rnd Y ﬁ;lEgi =5 wherein
the article SOAflgaJirmlqgegﬁ?’r or%q%oﬁyi m ge. thg " ng I\g@g%er 08% %I.ICSA met hod
of fitting a nopagamilesdndlpelyethesnifomesi de wall of a liner, in a chanber of a
dry etching appar at used in sem conductor panyfacture, cqnprising (a)
heating the |iner tgﬁ‘?ﬁlﬁ%s@ 'i“f’ldfga‘é‘ﬁ af bwaéw%wﬁwwa “?‘ﬁ%‘_"me&w article
i nsi de expandedgijaBRIfor e PartiCuldBieliA PoRfler std.| BLenf ) iQdingmdtkdL O an
inside wall of a liner, in a chanber of a dry etching apparatus used in
sem conduct b¥ nincludadnjestion maldipg iasd cognp(ressioappdlidingg OF theoabs ve,dbetdse nol ded
article to cause it to deflec . paNg. lbg fittin]? t he @eflected nol ded
article inside Pﬂéfq“pﬁé‘?ﬂnw I nag LHRS WEX 85 AtFeac P BPtafe to an
inside wall of gishif@hendyinfldiing PRPErtE, afd dhfstRiGRONIAPRRNAL YFa 3fd 1 N
sem conduct or nmanufacturé, conprising press fitting the nolded article

i nsi de the |inemolded aftiriedpnoduded by sbmpregsiommolsiingGi pdlymenide reBingyova@ief isr t her
conprising a steﬁp C}&ﬁﬁ ecting as the nolded article a nolded article which
has(a)a heat reB el %ce tenperature of at |east 100C, (b)a tensile

el ongation ay breakTRé redin theiasd arfleld YoddGh ahié InREMicH mapElntdls wefl-idowneast

10, 000 kg/cn2,20 (d)an outside diameter fromO0.01 to 0.3% | arger than the

i nsi de di amet er additives whiclewill noi d¢eome agakse aflvoptanaratiopfwithan thediner.tFarn 2 mm

11 The method of Y (0280 Shal 1Bl b 2onlieh el hldlg SRAIS L Aghe 1S

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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Comparative Example 1

A polyimide precursor dispersion was applied with a spray gun onto the
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/cm?,

(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.

16
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) a tensile elongation at break of at least 5%,
25 (¢)  aflexural 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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press fitting the molded article inside the liner.

15 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%,
(©) a flexural modulus of at least 10,000 kg/cmz,
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.
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