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are used to manufacture sem conductor wafers. The dry etch prQQQZ% ookises
plasma state gases to performchem cal and physical erosion on npr ot ect ed
surfaces of l.conduct or wafer surface. The m xture of ases used as
wel | as ot he 03?&% | es such as the electrical power and g

settings, will alter the aggressiveness and uniformty of er05|on of t he
sem conduct or surface and the chanber. The chanmber is filled with gas and
sem conductor wafers are placed inside the chanber. Gas is then ionized
with a plasma field to make the gas AeLEEi ve so as to etch wafers inside

t he chanbers. A pl add¥NER EOR SEM200MNACTORBTIGHINGCEHAMBERY acti ve
speci es of gaseous conmpounds such as fluori-ne, oxygen and chlorine. The
exact m xture of gaseous CO”’ﬁHﬁH | A | ance the functions of

t he i ndi vi dual gases sOo as t oA hievea-aesrread=et ch acti vi ty Et chi ng can
result in the geneFhg besentingentiomrplates po deme limershand cigmbesthinesaoved, wil |
eventual |y 25 €@Risaeh padtdsdba iRevinbAryaiding bisehdiCordhrir Fevicdhiese
byproducts can al so darmage the |nter|or sides and top of the etching
chanber. A thin-walled, sean ess, polyner Ilner pl aced snugly inside the
chanber so as to cover thBACKGRQIAND QETHE INVENTEer was 30 reported to
draw et chi ng by- pr ddcétehidig@itodds el dshiey SRIThIEABGIEH Bome@BYpSES. Sakai, et

2L, Japan fgp! agbiof MoeiatidoRd dda ot 1830 nna Y51Ds S i, PO yrer

liner to nalntaln ur es Urlng et chi ng ' £
processes, t hea’ga‘P@& tﬁﬁwacﬁﬂfﬁ $%F?Qﬁ¥°tqréﬁ%fﬁf% Thedyy ofpR fRIPCESE et ched %
by- product s awasesfpiasms etste gashsabd @erfofm chémical byd phesidslpassibhon of t he

by- products on e chanber .
The pol yre [t iaged e ﬁ@ﬁ 53310 @%&?5"’%6&@%%&?% e BB Crted to

be thin, 2.0 n¥A%F uﬁ%ds@swr— RE¥YIa ‘réltasm’&el% ROeF @i thin the
chamber i slaccpﬁeaamewettyyﬂ mlédltbythermgcmiwengss and uniformity of

erosion of the semiconductor surface and the chamber. The chamber is

filled with gas and semiconductor wafers are placed inside the
chamber. Gas is then ionized with a plasma field to make the gas
reactive so as to etch wafers inside the chambers. A plasma field is

20 usually made of chemically active species of gaseous compounds such
as fluorine, oxygen and chlorine. The exact mixture of gaseous
compounds is chosen to balance the functions of the individual gases so
as to achieve a desired etch activity. Etching can result in the
generation of etching by-products that, if not removed, will eventually

25 contact and damage the wafers in the chamber. These byproducts can
also damage the interior sides and top of the etching chamber.

A thin-walled, seamless, polymer liner placed snugly inside the

chamber so as to cover the aluminum sides of the chamber was

30 reported to draw etching by-products away from the semiconductor
devices. Sakai, et al., Japan Application No. 10-150137, May 16, 1999.
Using a thin polymer liner to maintain uniform chamber surface
temperatures during etching processes, the Sakai patent application
reports the transfer of etched by-products away from semiconductor

35 wafers by the deposition of the by-products on the polymer liner

" surfaces in the interior of the chamber. The polymer liner was
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means | ocated outside of the chanber. As reported in the Sakag
application, a liner having a wall thickness greater than 2. ?#@?\?\gg?d .5
insul ate tweogasients of the chanmber fromthe exterior yeRlshiMdosgEANS

al l owi ng chanber surface tenperatures to increase during et Clhl ng

processes. For this reason, higher surface tenperatures would decrease the
deposition of by-products on the polyner liner surfaces. 10 The Sakai-

pat ent appl i LR ¢ . | Ut . pr.ohl of renoving

by- product s %agé/@?%{)%)gﬁ%ﬁs%gr%%c# (%J?S(ggle‘btﬁlg}e(gg Sbgc%i?ﬂez%%% a' chanber,

however, ot %PPBFW%W%HSE%‘P}J&P@WW aepugately segulated by 8hg eqolingGas gener at ed
i n the chanbeeamsdnedsed bighdeyofttha chambek. cAnteporredapehd Sakdiatatanber
integrity i : 's]ﬁ%,r. | f protecting
the wal a?]a ? %ﬁ%‘é 0 (H? erg?ﬁ%}r#cﬁﬁ%& gﬂv‘\%gﬁl%?g@%%’eé?‘%@bl e. The

devi ce sPoul'BSHALRSRY copiegts el the champer irgmdhs extasior coplingWeahye many hours
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chanber i nt &°F§ASE Bi° (RPURCRGT BERFeBiti ot the Rbvimepling, € along life
and protects against chanber -corrosion has been devel oped. 25 SUWARY OF
TEE n{) NVElu_TI.C]\I | NThe BaksinREént 4 'c@ﬁ@&%ﬁorisrw&ﬂﬁi@i?ﬂtdﬁieéﬁhrﬁﬂehpoﬂjom and
chanber lin : r I.Ng: NURer ou ry,et ng.. processes

whil e prot e% @R%Q?tﬁgrﬁégt?cg%%v\g If%%ﬁ%gfcg% Ty eev,meéﬁ%cr?‘%_"é "8 The Iiners of
the present Chambeg boHer e oihies protlems pavackaterh witky qtehingstill existi ns, the |iners
30 bei ng j uGaapenethtédid the chambde ciwpe highly eoxihanberndd eddage lif ners have a

val || hi CKnEnSa At Rleek N, dnfhy Bt COEL SLA0) ¥ ik Ripdigege of 8 rm to

8 nun. Hi_gh performance  resins. are charact t
t enper atlgr egpf%%f\?’élgfgﬁﬁa;usraé@ité? &R O{%‘ r from the gasgwenldbepl asma and
oxi dat i ve stesizablein@heldednsstondd have s dyigsservicelife 4rehbk aljenot to creep or

d 1:ef or Im The sggfivd @8n} hbrsXf edch LIBYIdGAT SpekRliSS bébah8S the/retidvil t he thi ckness
or a lilner. .

and replacement of a chamber component slows down the production
process and significantly increases manufacturing costs.
20 ,
In view of the foregoing, a liner for a chamber interior for
. etching semiconductor devices that has a long life and protects against
chamber corrosion has been developed. ' :

25 SUMMARY OF THE INVENTION
In one aspect, the present invention relates to dome and
chamber liners that may be used during numefous dry etching
processes while protecting the inside walls and top of the chamber. -
The liners of the present invention are prepared from high performance resins, the liners
30  being juxtaposed to the inside top of the chambers. The liners have a wall thickness
‘ greater than 2.0 mm, and preferably in the range of 3 mm to 8 mm. High performance
resins are characteristically stable at high temperatures {(above 100°C), resistant to wear,
resistant to plasma and oxidative stress and dimensionally stable, i.e., tending not to creep
or deform. The service life of a liner correlates directly with the thickness of a liner.

35

Dome liners of the present invention fit to an inside top of a chamber of a dry etching



35 Done liners of the present invention fit to an inside top &f,,g-ghamber
of a dry etching 2 9 July 2004 WO 01/52303 PCTI USOL/ 00950 apparatus used in
sem conduct ayo ppssdzact ure and conprise high performance g&g®idgioohsh anot her
aspect, the present invention relates to chanber 5 liners that fit to an

i nside wall of a chanber of a dry etching apparatus used in sem conductor
manuf acture, said |liners conprising a high performance resin having a wall-

t hi ckness of ﬁg%t! to fi | nsSi | | a _chanber of- a dry
et chi ng apparg{il . Seésﬁrme}_]slesg{nflc%oh\ég%?if éllr?hgﬁ%c\(@@%eeq@'{%’?lfrbsezmgﬁanber of a dry
etching 10 apPf3r¥RAREIRFR: sing a done liner of the present invention. The

dome liner fits to an inside top of the chanber. The chanber may al so

i nclude a chanber Iy p lf‘eslﬁ@ | ' ein, with
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chanber si dewagetfermance 249in Aaslingraerall iidakndshid at logst 3 it exfit e inpdervallofa of a dry

et chi ng chambeg,,FRY R&irPh@Rgi5dant F Om @ high performance resin, the resin
bei ng j uxt aposea toothe itns?dlg3 tatgp of the chanber. A liner for the

interior sidewal | s T presimt inverttiongplstweldtes torayhimber efrdoetchingm a hi gh

ggrforngnqa lreaq:iparl ' Qﬁﬂcﬁﬁx‘ﬁnbﬂ&ﬁygea aox\ﬁ/allihm{s bfﬁ{érlﬁ%&lﬂﬁnfénﬂo%@%hgélld?r@la fo::t Tﬁg
I NS1 de wal ly: er.,0 a cnln appar us. [

P aunes. i quriser e RO RHIae tor ordhy ofb e SPRLBRL R S KRR it | on,

Figure 2 il udbslydes chamheniiaer pf thepregent freventiosent i nventi on. |

As used herein, with respeét to the present invention, the
15 following shall apply:
“dome liner” refers to a covering used to cover the top
interior portion of the chamber.
“chamber liner” refers to a covering used to cover the
interior chamber sidewalls.
20
A liner for the top interior portion of a dry etching chamber may be prepared
from a high performance resin, the resin being juxtaposed to the inside top of the
chamber. A liner for the interior sidewalls of a dry eiching chamber may be prepared
from a high performance resin and may have a wall thickness of at least 3 mm to fit an

25  inside wall of a chamber of a dry etching apparatus.

DESCRIPTION OF THE FIGURES
Figure 1 illustrates a dome liner of the present invention:
Figure 2 illustrates a chamber liner of the present invention.
30 Figure 3 illustrates an overhead view of a variation of a dome
liner and the chamber liner in the present invention.
Figure 4 illustrates a side view of the dome Iiner and the
chamber liner pictured in Figure 3.
Figure 5 illustrates the joint between the dome liner and the
35 chamber liner pictured in Figure 4. .



30 F| gure 3 illustrates an overhead view of a variation of a gqiye oghkner

and the chanber liner in the present invention. Figure 4 illustr tes a side
View of the,dqmeshi ner and the chanber liner pictured i S Fi gure
5 illustrates the joint between the donme |iner and the l%g%%g Qr |iner

pictured in Figure 4. 3 9 July 2004 WO 01/52303 PCTI US01/ 00950 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Donme and chanber liners of the present

i nvention are prepar oW ' QEI nee n, I ins, preferably a
hi gh perfor mance élﬁljﬁuL ast IL}E f c]gﬁ&lt]:@‘l&tba - esttrs—trrCl Ude

pol ybenzi mi dazol e, Danqsmlr% chiathber bokxsaiflibe pmsdet inyehtiemarieprepdesd

pol yaryl et her |fﬁﬁ19 Resh pd@mrmwpa%ﬁr r@ﬁhyeyryﬂeeélﬁy anfik Edessamdeone,
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aromatic pol yi Je 0 ene Qlerfl 193 i‘ley| et her
yner (PR Rls fcerteFlgT ShPBI o FR it
ngﬁcm? ot(5r| Pgh’émghzy Iyethe ﬁ?mldelmlde poglugaryletherketone

tetrafl uoroet I@yﬂyeﬂﬂ;lohgz@abblggfﬁ@(reppmy@mrﬁﬂmbymma(tﬁlﬂa)yani;ae,poI yvi nyl i dend

copolymer  (Eriage AR tsY ne*f‘é%‘“oﬁ‘g%‘%iﬁv eifiy h% KIERN C°) oot contai n
no hal ogen at & Tﬁ%“‘ﬁpéﬂl?y BT FER d@if‘-‘béqrﬁ'é' eethilepn (BCTEESNt i on may be
15 readily prmaﬁﬁﬁomhylmbmmﬂmrdpmp@mem&bmjymn(ﬁfmm normally used in

industry t@ fop i H& ASED viet hods for  formng
_dorje liners a%gggléﬁge |ﬁé§§ |nclug§22§ﬁdﬂ§§§%§§iékﬁ i.ning, injection
rml di ng, conpfFEysy hylene.capo @é\ Sﬁrﬁ%‘r Wt 'p bendi ng
and. wel di ng. thhlghmemfongancﬁmtnmsaMqugemom produce satisfactory

articles depends on several process variables, such as nold conplexity and
“di mensi ons,

sheet 'i‘ﬁ ﬁl Tx performance resins used in this invention may be
15  readily processed by methods and processing equipment normally used
in industry to form high performance f)olymers. Typical methods for
forming dome liners and chamber liners include spray coating,
machining, injection molding, compression molding, plasma coating,
rotomolding, strip bending and welding. The forming conditions
20 required to produce satisfactory articles depends on several process
variables, such as mold complexity and dimensions, sheet thickness
and polymer variables such as melt viscosity and glass transition
temperature (Tg). These conditions can be determined by techniques
N typically used by those skilled in the art.

——

As shown in Figure 1, a dome liner is preferably in the shape of
a dome that corrésponds to the shape of the ceramic top of a chamber
used in a dry etch process. However, the dome liner may be molded
into any shape that corresponds to the top of a chamber used in a dry
30 etch process.

The chamber and dome liners of the present invention have a
wall thickness preferably greater than 2.0 mm, and most preferably in
the range of 3 mm to 8 mm. The service life of a dome liner correlates

35  directly with the thickness of the dome liner.



and pol ymer variables such as melt viscosity and gl ass transig 22004
tenperature (Tg). These conditions can be determ ned by technl ques

typically usggpys:sgaose skilled in the art. 25 As shown i Eisdh a done
liner is preferably in the shape of a done that correspon&g to t%‘i shape
of the ceramc top of a chanber wused in a dry etch process. However, the
done liner may be nolded into any shape that corresponds to the top of a

present Invention has SonEIR I ERRE TRe rn MRS o B B e 2 0 m
and rost pr ef er athapeiofthe ghamherge of 3 nmto 8 nm  The service life of a
dome liner correlates 35 directly with the thickness of the done liner. 4 9

July 2004 WO 01/ 5230%5‘ Jap'gigx{lﬁ)&qg% %ﬁﬁﬁ%ﬁmﬁ%ﬁ 3%{9 tlgﬁatchanber

liner is prefequg er liner
woul d be cyl i*ndr eﬁﬁt*‘aﬁd’ 314’%018 %‘mQPtOBOH‘i he rbambep ligen wopldha 4i gh. On top
of the chanber | dome linerildhe ehapedefmeddniabaving ahhatatdipgetdr of 3d@@mhavi ng an
outer diamet er ofnd# 16,26 dARI FrefPaily e &%h@rqia%ﬁé&'&mﬂw m@@me i ner

has | ess than O. one to reverf ener ati on of
a

n
pl asma bet ween er?é ﬂ‘i?n%l Eﬁgﬁ ﬁﬂ‘é‘ea%ﬂ’éevﬁﬁ .8egeFation ¢fyp. ﬁrﬁ%g%‘l‘@ﬁﬂer li ner
preferably 10 hdbeldems anddhe dodiediner] Simdandy, the thawhenliner prefaraklyent

formati on ofto pllasnessitheh ¢ ﬁ%i WBRAnkd & er%@ révlaﬁt kdrifftionFS O

preferably, the ani c ed t.0 e donme. To
use a done Ii nerpl %E ﬁ%idS%e wee nt% §Hezf"§3r%1mfh§ey (hB &fﬁép Y. 18 50 t hat
the convex side %netlm?rd%)ﬁﬁt m?ﬁ@mcraélyjamca%geawﬁqmthe concave inner part
of the chanber. To use the chanber l'iner, the chamber

To use a dome liner, the dome liner is placed inside of the dome

15 so that the convex side of the dome liner is juxtaposed with the concave
inner part of the chamber. To use the chamber liner, the chamber
liner is placed inside of the chamber such that the annular surface of
the liner with the greatest radius is juxtaposed with the inner radial
surface of the chamber. Dome and chamber liners of the present

20 1nvention at 5 mm thickness may last at least 1000 RF (radio
frequency) hours in a conventional dry etching process. Dome liners
and chamber liners may be used separately or in conjunction with each
other.

25 The dome liner of Figure 3 has an opening at the top of the
dome. This open dome liner offers protection to domes in which the top
of the dome of the plasma generation chamber is not involved in
plasma generation and has no contact with harmful byproducts of the
. plasma generation process. .
30 : A -
The dome liner of Figure 4 shows a dome liner 1 resting on tdp of
the chamber liner 3. As show in Figure 5 and described in Dome Liner
2 and Chamber Liner 1 below, the dome liner may have a groove

system comprising a groove 5 on the dome liner that is complimentary
35 toa groove 7 on the chamber liner. This groove system would aid in

at”
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Tiner is placed inside of the chanber such that the annul ar syr[”g%ogf t he
liner with the greatest radius is juxtaposed with the inner radial surface

of the charbgpys2kg@me and chanber |iners of the present ' ntion at 5 nm
t hi ckness may | ast at |east 1000 RF (radio frequency) %%‘jrl@a/l?"ﬂ%&

conventional dry etching process. Done liners and chanber liners may be
used' separately or in conjunction with each other. 25 The done |iner of

Figure 3 has : I . 1 t of ,th one hi s, open done_| i ner

of fers prot ecplﬁ(])]?lé)ﬁ% cg%nﬁegﬁsn?rnhthﬁ%ﬁth%mgB’pﬂnﬁfs Y‘%@“é’l’é oge bpgelp| asma
gener ati on chifbeen fap ¢fdhe rhamberlinérd. pl asna generation and has no cont act
wi th harnful byproducts of the plasnma generation process. 30 The done

| iner of Figure 4 shows a donme |in ing on top of the chanber |iner
3. As shovvsi n.Fi gure 5 and descri bm%e Liner 2 and Chanber Liner 1
bel ow, the dO#@E%:% L Hay have a groove system conprising a groove 5 on the

~dome liner that isl490mpifiamemapliousaréhatic Heptoplabtiopolym@idenagher | i ner.

"Thi s groove spys$ig bl 52303 PCT/JUSOU00950
fitting the d@ﬂe %@gﬁ%?ﬁeﬁéﬁ %%L%?Z@%Ce%{% hen qﬁ%“ed‘& Tiner 1
rests on top Of° tRPAWAIHES Plagyemald wagaddedand theymold wasplared 400 g of an
amor phous, ar@taeipeehdated @96 YStnlatepqiryishaléng & platen Birviofglamlg of 239C were
pl.aced i nie aeﬂaanmexmé&ugxecah@hﬁgmdmoghe gm%etmdag.ﬁgggof the plaque

Y ; .

rfof)d dd d t | | A 60) ol at
e i g B L e L

_ bl e was inserted
into the pl admniditd xdQF Paseal of pressure was applied. After 1 minute the
cooling cycle on the press was started and the plaque mold allowed to

cool to room temperature under pressure. Once cool, a compression
15 molded plaque or 5 mm thickness was removed from the mold.

The plaque was vacuum thermoformed using a standard
industrial thermoformer eqiiipped with ceramic heaters and a remote
pyrometer to measure the surface temperature of the plaque while it is

-20  inthe oven. Using a vacuum of about 95 kPa, a mold temperature
between 246°C and 275°C and a sheet forming temperature between
250 and 275°C, the compression-molded plaqﬁe was formed into a
dome having an outer diameter of 34.5 cm and a 10.2 cm deep draw
and a minimum thickness of 2.5 mm. A top lip of the dome, formed

25  through the molding process, was removed to provide the final article.

N

The dome showed good mold surface replication. The dome was
subsequently trimmed using conventional milling machines into the
desired final part.

30 Dome Liner 2 and Chamber Liner 1
For this example, liner material was not provided at the very

apex of the dome since most significant erosion of the dome was
occurring at the periphery of the dome immediately under the RF coils
. that induce the plasma. Two 50.8 mm-high annular plates of
35 pyromellitic dianhydride 4,4’-diaminodiphenylether polyimide (as used
in DuPont Vespel® SP-1 parts and shapes), having outer diameters of

6



pl ague nold allowed to heat up without pressure to 288C. At t@UélyQ@?& nt
3.44 x 106 Pascal. of pressure was applied. After 1 mnute the <cCooling
cycle on the s started and the plaque nold all owe to room
tenperature %@r%%ggssur e- Once cool, a conpression 15 %@@8"‘%"?’%@1% or 5
fmm t hi ckness was rermoved fromthe nold. The pl aque .was vacuum t her nof or ned
using a standard industrial thernoforner equipped with ceram c heaters and -
a renote pyro er to asure the suyrface tenperature _ of the plaque while
it is 20 in thgﬁb\/‘ﬂﬁa rgl%%?ﬁfﬁﬂ%d@%éﬁ%l”e%m@;éfnegaﬁél d tenperature

bet ween 246C arags@ubleddogbthestodate therlowenylEmpe ohitherchaindendeme. 250 and

275C, the conpression-nol ded plaque was forned into a dome having an outer
di ameter of 34.5 ¢ nd a 10.2 cmdeep. draw and. a m ni mum,t hi ckness of 2.5
A top 1 b of t ndPRdnger Hlafe £t SESRRER Btk £iael b heep Rl oo
renoved to Proviganmmand a wall thickingswof 3 mive 4 ovatinghewere wesduhisitel surface
replication. Thhie éqrurf@s frék Bbealigdit lof the walle6l tushier aRmvapt. i onal mlling
machines into the desired final part. 30 Done Liner 2 and Chanber Liner 1
For this exanple, liner material was not provided at the very apex of the
done since nost si gfiffiresRPlace sevesed sl theeritieatarepsof the eurvativee oft t he
periphery of t lthe dowe. MThredtatsirface ndanutivdd difa tahk $o malted thenduce t he

plasma. Twge50 ofrlm M @%I%ib%i@h@r&&@fﬂg&mm%gjggf gge{}&&i%hydr i de

4, 4' - di am nodi phenyl et her, Lmde (@as used | ont S ry Sb-1
parts and shapé8 Mh&kﬁﬂ’d‘e r‘“’t‘.ﬁ”iﬁ\%&’@? ?aﬁitu@mg'ftfﬁ?‘%é%% 01/ 52303

PCl YUSO01/ 00450 mggerishwas teft om the ldwereudace obund themytendiznetc ki ned and
assenbl ed t ogeinefloblo whit hellb@er : Wien he QbpdiBasias®platd ¥a8. The | over

plate was mac h'];)i]aecgd Ioznlttﬁe Fowi rI michined ;r)la%J }ne{hedclh%%tele',rthe upper
15 machined plate was held in place by gravity and the restraints of the
dome immediately above and around it.

Chamber Liner 2 .
A dome of the type in Dome Liner 1was prepared. An

20 untrimmed part was then trimmed on both the top and the bottom
with a cutting tool to form a seamless ring 5.1 ¢cm high, 3 mm
thickness and having an outer diameter of 345 cm. The chamber liner

was then machined to uniform thickness.

25 Chamber Liner 3
A plaque of the type in Dome Liner 1 was prepared. The plaque

had the dimensions 740mm x 740mm x 450mm. This plaqué was
placed in a drying oven set at 200°C for 48 hours. The dry plaque was
vacuum thermoformed using a standard industrial thelqmoforiner

30  equipped with ceramic heaters and a remote pyrometer to measure the
surface temperature of the plague while in the oven. Using a vacuum
of about 95 kPa, a mold temperature between 215°C and 238°C and a

sheet forming temperature 275°C, the compression-molded piaques
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5 345 mmand a wall thickness of 3 nmm A mating groove was cug yypbeoi he.
top surface fromthe mddle of the wall to the outer dianeter. Anh upper
.pl ace cover the critical areas of the curvature of . The
out er suffa‘ggoﬂv\%gustur ned on a lathe to match the 10 surfp&réggmg%?of t he
particul ar done. The thickness of the liner was set at 5 nm when the inner
surface was turned. An extra tab of material was left on the | ower surface
around the outydre b8t Bko &&neéﬂé\ﬁﬁégﬁ%u' ridla iy PUE c?x}g%n&‘a. When the
upper machined plate was placed on the [ ower nachi neg prate”in the
chanber, the Ugpkm deendrew. ned plate was held in place by gravity and the
restraints of ‘the donme imediately above and around it. Chanber Liner 2 A
donme of the type in Donme Liner 1 was prepared. An 20 untrinmed part was
then tri mred on bo#h dphe uhbpmand driderfithé Haie wiistthen téitiniddéh bl to form a
seam ess ri.ng.H. 1 cm hi 3 mm_.thi ckness .and having an outer dianeter of
345 cm Thd cﬁg?r# ra’fﬂ%&“‘iﬁa’swﬁﬁénc‘ﬁg‘eﬁﬁ?f&JO?‘Ef%ﬁiSFf&P}?ﬁﬁ Fogdess. 25
Chamber Li ner cih Wighltagitg 0f odtbe diayRfed ¢f (0 Bmldn¥ef mlniWasn RagPar ed. The

pl aque had tgﬁiﬁgi mensi ons 740mm x 740mm x 450mm  Thi s plaque was pl aced
in a drying oleRsRess ohf-85p0e 8¢ chamherjiner wapthenymathisedtoras  vacuum

t her nof or red usifpem dhskagdard i ndustrial thernofornmer 30 equi pped with
ceram c heaters and a renote pyroneter to neasure the surface tenperature
ofthe plaque while in the oven. Using a vacuum of about 95 kPa, a nold.

t ehperature between 215C and 238C and a sheet form ng tenperature 275C,

t he conpression-nol ded plaques 7 9 July 2004 WO 01/ 52303 PCT/ US01/ 00950
were formed into donmes having an outer dianeter of 60.8 cmand a




12. 7cm deep draw. An open untrinmed end of the done was then @Eﬁ'ﬁg’%gz;on
both the top and the bottomwith a cutting tool to forma sea SS ring
11.4 cm high having an outer dianeter of 60.8 cmand a m ni mrum wal |

t hi ckness of 4.85mm The chanber |iner was then nachined to wuniform
thickness. 8 9 July 2004 ¢ Al S5 1: Aliner for the top interior portion

of a dry etching chanber conprising a high performance resin, said |iner
being juxtaposed to the inside top of the chanber. 2: A liner according to
Caim1l which is in the shape of a 10 dqne. '81‘ A liner according to Claim
1 which is open at the top: 4. A -liner ing to C-aim1 which has a
wal | thickness of 15, greater than 2.0 nim 5. Aliner according to Claim"
1 which has a wall thicknese greater than 3..6 nmand |legs than 8A n m 26
6;""A I nner according to Claiml Werein the high performance resinis a
thermopl astic5 7. A |inel: Aduiei dimiettop Ghtaiior hovtiver afi ndryretebingh

ey £ b A : @l '
bol ybenzi il azol SeBbPEENAGny o Wigh S stoBlify 25 Bl Myt
pol yary' | et her kel'&Haposs I'-'9&§‘P bsada op 056*‘?/511@41 ®%  pol yet her sul f one,

ardni ati c pol yam de; tetxaf! uoroet hyl enel per Auor oal kyl vi nyl et her

cupoly' nier (PFA); polytptgafl . | { PTFR):. v . s Y
pol yohl orotri fl ugract hyI%né B%‘ﬁ%%é%?&%fg@#“g @mh is 1 the shape of &

uor oet hyl eneliBexdm@or opr opyl ene copol ymer (FEP), pol yvinylidend fluoride
(PVDF)i* polyviuylfliioride (PVC),; and i

8. Aliner according to Claim 1 which is open at the top.

4, A.iineflaccdrding to Claim 1 which has a wall thickness of
J5. greater than 2.0 mm,

5. A liner according to Claim 1 which has a wall thiékness
gréater than 3.0 mm and less than 8,0 iim.

20 6: A linef sceording to Claim 1 wherein the high
performancé resin i & thermoplastic.

7. Aliner actording to Claim 1 wlherein the high

performance resin is selected froin the group consisting of

25 polybenzimidazolé, polyimide, polystherimide, polyamideimide,
polyaryletherketone; polycarbonate; polyarylate, polyethersulfone,
aréniatic polyamide; tetrafluoroethylerie/perflucroalkylvinyl éther
copolymier (PFA); polytetrafluorcethylene (PTFE),

" polychlorotrifluoreethylene (PCTFE),

30 tetraﬂuoroethyieneﬂxe:iahlimropmpyiene copolymer (FEP),
polyvinylidénd fluoride (PVDF), polyvinyifitioride (PVF); and
ethyleneftetrafluoroétliylene copolymer (ETFE). '

Sl

8: Aliner a_ccording to Claim 1 wherein the high
35 -performance resin is a polyimide or a polyetherimide.

"9
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et hyl enel tetrafl uoroetbyl ene copol ymer (ETFE). 8: A liner accngngogo
Claim1l wherein the high 35 performance resin is a polyimda 01!

pol yetheriniide; . 9 (Pepladenent sheet) AMENDED SHEET 9 July 2004 0. A

. liner according to Aaim1l wherein the high performance resin contains no
hal ogen atons. . 10. A liner for the interior sidewalls of a dry etching 5
chanber conpr4ising a high performance resin and haV|ng a wall thickness of
at least 3 nmto fit an inside wall of a chanber of '"a dry etching

apparatus. 11. A li.ner yc&ghgfg&oglgn @Ulﬂﬂﬁl%hfdin'tﬁeh&iﬁ he shape of a 16
cylinder.. *12. A |jner ‘accord 1%? whi ch has a wall thickness

greater than 8. nelﬁwqm%ﬁf@rpwp HSEU nAtansg A |iner according to
Claim 10 wherein the high perfornance resin is a thernoplastic: 14, A

i ner according to C ai | r sin is selected
fromthe group consi st |I§g]}§ 8??/%“%’21{;% Q%w@fﬂf% &55"1"%%%“8‘
pbl yet heri mije chrohyernoripsising aénghp yraapie reaiv Rad bl W}@ar banat e,

pol yaryl ate, @% Q%ﬂ\i 186 3 nith Q9BL b xmliy&&nloea,ehamber of a divy
tetrafl uoroet h ﬁm uor oal kyl vi nyl ether = copol yi a: er (PFA

pol ytetrafl ubro E) pol yehl orotri fl uoroet hyl ene (PCTFF) , 25
tetrafl uoroet hyl enel hexahl uor opropyl ene copol yner (FEP), p6lyvinylidend

“fluoride (PVD); poI vyv vl t [ oet hyl ene
copol ymer (£TFE) . 15, 1Y A SR AdGrdibe to Ofithn 10 MGRACH ol chby 4P0C) V! ©

12. A liner according to Claim 10 which has d will thickness
greatér than 3.0 mm and léss than 8.0 mm.,

is 13. A lnef according to Claim 10 wherem the high
performance resin is a thérmoplastic;

14, A line¥ 2ecording to Claim 10 wherein the high

pérformance resin is selected from the grovp cousisting of

30 polybenziniidazole, polyimide; polyetherimide, polyamideimids,
polyaryletherketone; polycarbonate, polyarylaté; polyethersulfone,.
aromatic polyarnide, tetrafluoroethylené/perfluorcalkylvinyl ethet
copolyinér (PFA), polytetrafivoroethylene (PTFE);
polychlorotriflucroethylene (PCTFE),

25  tetrafluorosthylenethexahiuoropropylene copolymer (FEP)
pélyvirylidend fluoride (PVDF), polyvinylfivoride (PVE), and
ethylene!tetraﬂuoroethylena copolymer (ETFE).

18, Aliner acéording to Claim 10 wherem the high
30 performanceé Yesin is a polyimide or & polyethesimide.

16. A linér acéording to Claim 10 whetein the high
performance resin contaiiis no halogen atoms.

35 17. A dry etching chaniber comptising the liner of Claim 1.
10
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AMENDED SHEET



30 performance resin is a polyimde or a polyetherimde. 16. @Jh!k%m
according to Claim 10 wherein the high perfornmance resin contains no

hal ogen atons. 35 17: A dry etching chanber conprising the liner of ClaimlL
to (ltcplaccnent sheet) AMENDED SHEET 9 July 2004 18. A thy etching
chanber conprising the liner v.Caim10. 19. A dry .etching chanber
according to Claim1l1l further conprising the liner of aim10. 5 20, A
dry etching chanber according to Caim17 wherein there is less than 0.8
nm cl earance between the liner and the top of ‘the chanber, 10 21. A dry

et chi ng chanber accor di By Adivetehingdiamher epmprisingtdeiliner e6€lainn10.0. 8 nm
-cl earance.between the U nor and the sidewalls of the chanber: 22; A dry

t chi harb di Claimi? rein .15 the |i i s not
mechantcal 1y att ached. t bt pibie hadtier fpeamesd Mo R tuebefon: sheet)

AVENDED SHEET compiising the lifief of Cladr 10.

5 .

20, A dry etching chambeér according to Claim 17 wherein
there is less than 0.8 mm clearance between the hiner and the top of
the thamber. '

10  21. Adry stehing charaber according to Claim 18 wherein

there ig jess than 0.8 mm clearance betwees the liner and the sidewslls
of the chamber.

- 22. A dry etching chamber according to Clain 17 whereiri
15 thé liner is hot mechanically attached to the top of the ¢hanber.
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