Title: LINER FOR SEM CONDUCTOR ETCHI NG CHAMBER Abstract: A lgn

provi ded for protecting the I nsi de chanber and done used in sem conduct or
fabrication. §%{§Pé’l ner capabl e of protecting the done_and. chanber
agai nst corr¥ aused by plasma field generation and bYpVSHyeP® of dry
etching processes. In addition, the liner described in this invention has
a long |ife under conditions induced by plasma field generation. 9 July
2004 WO 01/52303 PCTJ11SO01/ 00450 TITLE_ LI NER FOR SEM CONDUCTOR ETCHI NG
CHAMBER FI ELD OF THE | NVENTI ON 5 The g4&B%Ent invention relates to done

l i ners and chanber LINERFORBEMIEONDUICPOBSEECHINGOCHAMBERY et chi ng of
sem conduct or devi ces. BACKGRCUND OF THE | NVENTION Dry etching processes
usi ng chanbers wi th dome-shapg Ge LNithlnunltops and al um num

sides and bottons, in part, J B§1u to-trardractor e senm conduct or waf ers.

The dry etch proces’Ehem@@gnmgmmplst@atesgaé@seﬁmepsembchﬂmMS and

gﬂysmal erOS:cﬁﬂ1@61n§fﬁbé§§e@@ﬁﬁﬂvﬁgrdi?6ﬁ:ﬁ1&§oﬁseﬁﬁ&ﬂ&i’t@ﬂ#%@i’my\ﬁfer sur f ace.
e mxture o

- BACKGROUND OF THE INVENTION
Dry etching processes using chambers with dome-shaped

10 ceramic or aluminum tops and aluminum sides and bottoms, in part,
are used to manufacture semiconductor wafers. The dry etch process . &
uses plasma state gases to perform chemical and physical erosion on

- unprotected surfaces of a semiconductor wafer surface. The mixture of
gases used, as well as other variables such as the electrical power and

15 pressure settings, will alter the aggressiveness 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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gases used, as well as other variables such as the electri calgg&g?bognd 15
pressure settings, will alter the aggressiveness and uniformty er osi on
of the seny@eimisat or surface and the chanmber. The chanb@essioebdy! | €d W th
gas and sem conductor wafers are placed inside the chanmber. Gas is then
ionized wwth a plasma field to nmake the gas reactiwve so as to etch wafers
i nside the chanbers. A plasnma field is 20 usually nmade of chemcally active
species of GR560LS LFAIRANNSID AHGR 1oRSnhilBRLACS, AXYOED and chlorine. The
exact mxture o :aagaseouij’ c'orrpounéis_i s ‘chosen’ to_ bal ance the functions of
the indi vi dgPPgEEREe WiFhin the chamher i accurafely yegylated hy sb¢ ¢apling. Et chi ng can
resul t in theeampdneated botsidef ofehe bhagbdy -Ax nghorved ik bied Sakdi pagéntr enoved, wil |
eventual |y - : S, ese
Pﬁgﬁfxtﬁﬁ ta c}g{r%g h%@ﬂ%@:?w%?%hﬂh%s b Bl Q@a_t% g gﬁr‘%?:{ ‘{Vﬂ‘gl

bypr oducts can 0 e |nteriQr sjdes an C et chi ng
chanber . A tlﬁ‘f"f}?%aq%f}éﬂ?te g‘“a?ﬁtté‘gé,‘a‘ﬁ‘g‘ﬂ/%ém the SEFeTTSORERETEARS i nsi de t he
chanber so adlowing cheenbertsarface bimperatirde $o dDfcrddse dubmimgletchings 30 reported to
draw et chi NgrbbsilsO R tBisFeR0n! [1.%15%} Q@rﬁ&r@e&%{é%\ﬂr%wo&ﬁv' ces. Sakai, et

aL, Japan A%I | caéﬂ%n No..t.lo- %go 37 Na%‘égt?%ﬁigﬁ‘g‘ .Using_.a thin pol yner
liner to maiGqPSATe i 48P HHRR ShBEPredncfs ety Fhlinee fng et ching
processes, the Sakai patent application reports the transfer of etched

by- produet s awayThé Saksiqtes wilicetion bepbafsal Sollton hLtHdgReBlehi & of the

by- product s : C Liner es i.n the interipr of the chanber.
The pol yner g @ﬂ%@g\ﬁg%&%&ﬁﬁﬁﬁ %ﬁig%ﬁ%%‘%ewsﬁ?ﬁ& 1tf'(_)‘bSO reported to
be thin, 2.ch#mPey however, ptherprehlems assgiaterhwithpichinggpilirexisir e within the
chanber is @zsyeateltyd el chaadebyan be hixgddy toxic aneondd begpt el out si de of

t he chanber = oTale 3 éghg Lo dPH LR 0y ' ' i ner having a
wal |t hi kn(%lé:éhé{reat éiil_‘%%ﬁltymtz&%lrrmv\gdf ?ﬁgé?"}\su é%?@%:g'c%%tl%nts of the -
chanber 1fr offt PIpkeipgdPe Sralisand;thg top g fhamber SKgon thetasmelddgr f ace

t enper at ur edesivalileicThadevidushawdd bavha hapg servcebifesnd boablelto s reason, hi gher

surface tenpgfiédingay Woitshf cd6I [RBPRubNGH LRI béda@Be He R¥aRLPDUCtS ON the

pol ymer i ngzrld %gprlfag}a%:?esﬁt 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



10 The Sakai patent application reports a solution to the pro@hagbgﬁ4
renmovi ng by-products away from sem conduct or devices | ocated 1n

chanber, howeyeiss2alt her problens associated with etching gliddogsist - Gas
generated in the chanber can be highly toxic and could escape if the
chanber integrity is conprom sed.. Consequently, a .device capable 15 of
protecting the walls and the top of chanber fromthe gas woul d be

desirable. The }ﬂ%'ia Q{M I ice ljfe and bhe, able to

survi ve many ha S g’%’%%gﬁhgﬁ |v§8§(étf)9%%é1?]g C:H(J)ﬁe at%dc%?ﬁ%penﬁeh}élg}?erroval and
r epl acenment ofp.%fmﬂe%‘ﬁrrponent sl ows down the production process and
significantly increases manufacturing' costs. 20 In view of the foregoing,

aliner for a chamgloddth&ldbe! fo pribdiltiifeifl CORAUE Gladftt) ceS that has

along life and protecis agalns I cOorraosion , béen devel oped. 25
SUMVARY OF %HEW%\?EFW? H tﬂ%éj%%ﬂé‘ef a chaqabey oty dteiiiBgepBaTatBf at es to
dome and chameed ihisesvieondator mpanufactuse daduinarg comprsimgs Wigh et chi ng
processes whi | @rfpametee cdsinheyidghrevall edkass ofial 1kt 3amd tot o pn fidetviad of chanber. The

liners of the presen, dyWeRELYY.RLE Prepared from high performance resins,
the liners 30 bei ngJ j uxXtaposed to the inside top of the chanbers. The

liners have a wall rkseygdnventisatadso refizhes 2o @ chambemnef pdof echinigy i n t he
r?ngle oftar?mndp@asammoniﬂrﬁmg%a&ﬂéfﬁ@ﬁ@fﬂfe%@t@iﬁnﬁm AU LA dnsd | C?I Ily t
stabl e at hi gh; ur.es oV, r ési st.ant, t o we resistant to
pl asma and ox!i'd&ae? {H\}g%‘g%%gssldéﬁod) ‘gfiﬂ%g@?‘%ﬂ%‘ﬁ@eﬁhﬁlgfh@f I1:"?‘3’e?ill,rs"’tendi ng not to

creep or def dRFhudsRechagmber diner pf thegresent inveantions rel ates directly with the
thickness of a liner. 35 Donme |liners of the present invention fit to an

i nside top of a ChakddhrdydHnSLGRLAh et i ARNOALT 52303

PCTI USOL/ QQ95 ar at us Us In se ctor manufactufe and conprise
hi gh per]ggrrg?ﬁ‘g‘&ngﬁa’ﬂﬁqpﬁ?%not her aspect, the present invention relates

to chanber 5 liners thatdoime line” sefersisiadmverink uséd to @ivantiertopf a dry

et chi ng "appar gh#etiorpoedon bf SREhaAMALCt Or nanufacture, said liners

compri sing a high “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. .



performance resin having _a' wal I thickness of at |least 3 nmtog E, off)4 i Nsi de
wal | of a chamber of a dry etching apparatus. The present |nven Ion al so
Jelates to goGhayyper of a dry etching 10 apparatus co dore | i ner
of the present 1 nvention. The done Iliner fits to an |g2lféél%spg%0§53f t he
chanber. The chanber may al so include a chanber |iner of the present

I nvention. As used herein, with respect to the present invention, the 15
foll owi ng shall applﬂw Qveri used to cover the
top interior portio ..ﬁﬁﬁoﬁaﬁ% .ﬁ:Ii Wers to a covering
used to cover the Domeamdxhagthenboerssifdbevardsent invegtign hienpwrepbrad t he t op

i nterior port it Mglﬂp&f&nﬁh@@bél?m@h@é’@?ﬁé ;ﬁ‘@ﬁéraﬂﬁy ﬁr}ﬁ @&brrﬁiﬁ}fé‘ a high

per f or mance r le top of the
Chanber a1 | SEhosaietiny b deiARARaE pbbhRmidRfS ' Oh et "y e
pr epar ed f5ro@pbmm%pp@p%mﬁwd@mweamlemquwwwmm t hi ckness of at
| east 3 nm t 0 pbiycaitidndte, polyhEitatdpbolythedsudfvasoniticpolifaynide chi ng

apparatus. %@g&hﬁ;mr@thg@nz@a@o@ygiggm@lge%@r bl biiS\BRAES @ dore liner of

t he present er of the present

i nvent i on. op W@@W?W@PF&F’S@ apobsrbiarelztfluaresibyleng ®ETFE:i on of a
donme |iner amtraﬁl@ommmmlﬂemﬂamomprdpbhnpmepﬁymer \REPY, i on. Figure 4

':LBE.S;L?L% " pily Yy tigeit Bholie (OPPF), poBRImAftfotide@valianDer |1 ner BT SLLTSY
35”chanber i.ﬁ esBpadoras ipes @P&I}l%e ﬁ?ﬂ%% PRAGSIEY Bt

PCTI US01/ 0095®h¢EEhln9Emrm3@areaH@mmﬁmEalpmwnm Done and chanber
liners of the present invention are prepared

- The high 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.



from high performance polymer resins, preferably a high- perfcgmgggm
thernopl astic resin. Suitable resins include pol ybenzi m dazol e,

pol yi m de, plygihski m de, pol yam dei nide, polyaryletherkepre, /00950
pol ycar bonate, polyarylate, polyethersul fone, aromatic polyam c}e,

tetrafluoroethyl ene/ perfluoroal kyl vi nyl ether copol.yner (PFA),
pol ytetrafl uoroet hyl ene (PTFE), polychlorotrifl uoroethylene (PCTFE),

tetrafl uoroet hyl ene/ Uﬁ?ﬂﬁf GLGRro ne .copol yver .( FER 0. pol yvi nyl i dend
f1uoride (PVDF), pol y\i nf/’i“' |%??‘F‘é‘§yﬂ(’$€fr?¥a ‘*r‘ﬁweéﬁ P‘Eeé%‘faﬁhlﬁ'oﬁ%ﬁet hyl ene

copol yner ( ETFE)shape of theghemhered that “the high performance resin contain
no hal ogen atons. The high performance resins used in this invention may be

15 readily processed eTe = IgTa Mol L NG eqaui_pneR rmal used in
i ndustry to for naéhi ﬁop%'gr %r manléh(ji po %&%ﬁé%ﬁ%ﬁ?@??égc?%ééf or ni ng
done liners and €A r2nd; 104 gmihigh. Ha tep phthechambey linepwerldbe, injection
mol di ng, conpr eskinonline idithg shapesfmpdanbahavigg anfoatandihtiebs, of $4I5 gmbendi ng

and. wel ding. Thand Q1003 ERAHrERAMIPHECAM Bk BaRE QAR 38kl act ory
articles depends,on severgl hgroce S varl&g S, Suc gﬁarm conpl exity and
di mensi ons, shedlAANEAFHESL QWBQS%PWW rgenpratonef Alasma hefiveedi scosity

and gl ass tr ansithf dametamdpbe domedineTg Pimilimydhe cheinbeolisecmrfdrablyet er ni ned
E_y techgi quae %@!l@@'&ﬁn@%}@Me%{ﬁ%@vﬁtﬁ#ﬂaﬁ%&%b?@leﬁf gom%%oﬁ%tfshom in
igure 1, a do ef er | e e of,. a dane

corr esponds ‘t O”ﬁ%%éﬁs?ﬁg%fgﬁgg £v¥ef?élt %Fﬁ?ﬁ’@e‘i v @?ealgne&hé%}ﬁ‘?apre?‘if?gﬁ' ?lﬁe a dry
etch process. HORBPdinerispoigmaehanicadly attachpd totheddune.i nt o any shape t hat

corresponds to the top of a chanber used in a dry 30 etch process. The

chanmber and dame |in E,%S(gz)ggggﬁ HE?@td°W‘?%?ii9§LﬁQ§‘Y?}§d% %P;tlhle d;)glieckness
e i

D0 8 I TdSse st Phas thecag Slejehibe fpRerines s LRSS Hith thecPRS th t he
t hi ckness of t hénunkyrpmrt pitdve chdmber UTy u@0the 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”
LA



WO 01/52303 PCTI USO /00950 As shown in Figure 2, the chanber gijpgroobs
preferably in the shape of the chanber. A typical chanber |iner would be

cylindricalwgpgssd- 5 cmouter 5 diameter and 10.2 cm hiP%E/U é)amt op of the
chanber |iner would be a done liner in the shape of a do R |5ﬁ-’& an outer
di ameter of 34.5 cm and a 10.2 cm deep. Preferably, the done |iner has
less than 0.8 nm clearance with the dome to prevent the generation of

pl asma bet weeg,,: d nd 1 he me, li-ner.. Simlarly, the_ chanber |iner
preferably 1oﬁﬁ%%£ﬁ:éescgor$%§'ﬁer .gl%(}?‘ﬁ ICB%’FJS?F&BI’% :{nﬂ E’Plég‘b@?m? &ogF dvent
formati on of TEReRHCHefdheshayebewlirerthe chanber and the liner. Al so
preferably, the done liner is not nechanically attached to the done. To

use a done liner, the dome liner i@@g@%%i nsi de of the dome 15 so that

t he convex_si ﬂe of_.t he, dome |iner osed with the concave inner part
of the chatbeP2 1pel t he chanber liner, the chanber |iner is placed
inside of the chani#éf gxfah aniaphbilg apsmstiatheriopReeic 9blyidliR Jekiter With the
“greatest radifvihs al | ' r ' sunface:of, the

chanber . mn%ﬁngfpcﬁ?g?g@%ﬂéfé@ﬁ%b %@s%%’?q"z % ﬁ?/lé’r%ﬁ%?nmgidﬁ nm

t hi ckness may & sbe P mgid wagfdded ppd fopmeld wasplasedn a
convent i onal ity a@relivatel 96U Dgdatebouresd havénsa phaten elramf6l ci Kers may be

used' sepnrat@l mpmﬂh@rﬁwmggﬁm@%@ #g%qg% #Epiq}ﬁ%hnolainy}ﬁ dore |iner of

e T e N
gener ati on cHwed-4f & 186Paiscal of pregsiue wad apmtied g dfterdt indrmtatble has no cont act
i ner of Flotm e choe o o | o e ol Rt edta amber | i ner
3|. As sho ?;Uo | % l?gﬁgﬁ?ﬁaggggecﬁ‘geé’d’r?sﬁuf%ngn% fpep a ‘%m&ﬁ S¥¥hnber Liner 1
bel ow, t ddﬂ%‘dg‘hlﬁgﬁquﬁé& Sawdhickgespyas samevehiramshe moldy a groove 5 on the
donme liner that is conplinentary 35 to a groove 7 on the chanber |iner.
This groove syst emmwhedt4t vaduum 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.

The dome showed good mold surface replication. The dome was

subsequently trimmed using conventional milling machines into the

desired final part. |

N

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



5 9 July 2004 WO 01152303 PCT/ USQUO0950 fitting the dome |ineg ‘Q’Ofﬁ' t he
chanber Iiner 3 when the done liner 1 rests on top of the cha I ner 3.
EXAMPLES 5 r 1 1400 g of an anorphous, aronatic tic '
pol yi m de reS| n E%%. ng a Tg of 239C were placed into a 4 W%%EB 2 cm
pl aque nold. The top plate of the plaque nold was .added and the nold was
placed into a preheat ed (296C) pl aten press having a platen size of 61 cm -
x 10 61 cm At m)cou S|nserte into the pl Id and the

pl ague nold all Waﬁm&\‘itf’%‘ift B rews e %C%@SSZ this point

3.44 x 106 Pascﬂ@’aemblfedpowbar@mtmdmwlemo it of the ulmmheedbﬂne cool i ng
cycle on the press vvas started and the plaque nold allowed to cool to room
t enper at ure under p ure ce cool,. a conpr e si.on 15 nol.ded pl aque or
mm t hi ckness was re et‘ﬂ%”%f’fdmeq’ﬁ%opﬁg eﬁ&%"\’/ﬂ&ﬁd{ﬂ?&%ﬁﬁ%r nof or rred
usi ng a staddarid® mw@n}yiawaﬂltbmﬁ%ﬁefr&mm efymgiingismovhwee cahingo heat er s and
a renote pyr orthé edp $irfatedrith ¢hd heddlY of decwhl AP Siadutb£dRimdthe pl aque while
it is 20 in the oven. Using a vacuum of about 95 kPa, a nold tenperature

bet ween 246C and 275C and a_sheet formng tenperature between 250 and

275C, the conpressi OR-URPeEBlRch cavsred al$he eritigal arpapofihe gamatneasing an out er
di anet er of 34tbe domanTha ohferkueface eeys tdrmd oromththe 06 miattitHehi ckness of 2.5

mn A top ljgp g{,rfﬁt@s}%iﬂf‘oft é)artl @&JH@L@%%MI Lgfﬂﬁlﬂi%&r%é surface

renoved to pr ov1

de rre
replication. t%toftfrﬂlw&enstb‘ﬁ SHirfage was e duéth E%ﬁa?té ional mlling

machi nes into m@erldbw%&it@nﬂmlomrsurf@@ @on:edmhmelnteﬁdmmb@WTber Li ner 1
For this exarmmeﬂbbme&tumemwaé plies thnﬂﬁ@‘dbﬂ&%ﬁéhlﬁ@@plﬁ% Ywasapex of the

dome since nost n|f nt ero ccurr| ng at the
peri phery of t Hé g ﬁﬁ"éﬁr&f‘%iﬁ %6%?8 {rh@eﬁgegj\g’ﬂr fhe up

machined plate was held in place by gravity and the restramts 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 plaque 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

7



that induce the plasma. Two 50.8 nmm high annul ar plates of 35gpyyofB4litic
di anhydri de 4, 4'-di am nodi phenyl et her polyimde (as used in DuPont

,Vespel (r) -~ ts and shapes), having outer dianeter uly 2004
WO 01/ 52303%?%%:1/%%%01/ 00450 360 mm and i nner dianeters O%C%Jg?wﬁfg%v\ere

machi ned and assenbled together to line the | ower .100 nm of the chanber
donme. The | ower plate was machined into a cylinder or outer dianeter 5 345
mm and a wal | e Gestin [ . ' the. top
surf-ace fromthégbm ddl e gafdéﬁ%ﬁgtggop erg%%?l\é?er\é\iﬁg(r)r%%é Lﬂi% upper pl ace
covered al | tH&-©m deapdragt eas of the curvature of the done. The outer
surface was turned on a lathe to match the 10 surface shape of the

particul ar dome. The thickness of the liner was set at 5 nm when the inner
surface was turnedAnAperxntamned axfd of thé domnalwasaheh efitnnodll dhBothower surface
around the.outer. diangter, to interlock wth the | ower plate. Wen the
upper machin eéﬁ%fm&’t %n% bo%‘iogbggﬁ‘c?n‘mt%ﬁ@g teRteP tf‘?Fé‘b Aisprrgless 508 et t he

chamber, the uppgghtavimcd o@er Mladte \TB0EES drd PIndSig Y wliigvi ty and the
restraints of 'hE done i nmed] ﬁtely above and around it. Chanber Liner 2 A
dome of the tfrlé)‘é P%S'ngéf’ﬂq‘ie? ¢ charaber lnprvess then pachired tomed part was
then trinred qRifbah Bhickgedsop and the bottom wth a cutting tool to forma
seamess ring 5.1 cmhigh, 3 mm thickness and having an outer dianeter of
345 cm The chanber liner was then machined to uniformthickness. 25 -
Chanber Liner 3 A plaque of the type in Donme Liner 1 was prepared. The

pl aque had the dinensions 740mm X 740mm x 450mm Thi s pl aque was pl aced
in a drying oven set at 200C for 48 hours. The dry plaque was vacuum

t hernof ormed using a standard industrial thernoformer 30 equi pped with
ceram c heaters and a renote pyronmeter to nmeasure the surface tenperature
of the pl.aque while in the oven. Using a vacuum



of about 95 kPa, a nold. tenperature between 215C and 238C ang jay ophget
formng tenperature 275C, the conpression-nolded plaques 7 9 July 2004 WO
01/ 52303 PCT/ US01/ 00950 were forned into dones having an outer dianeter of
60.8 cmand a 12.7cm deep draw. An open untrimed end of the donme was then
trimmed on both the top and the bottomwi th a cutting tool to forma

seam ess ring 11.4 cm high having an outer dianeter of 60.8 cmand a

m ni mum wal | thi ckness of 4.85nmm The chanber liner was then machined to
uniformthickness. 8 9 July 2004 ¢ Al S5 1: Aliner for the top interior
portion of a dry etching .chanber corrpr.gédéiﬁl% hi gh perfornmance resin, said
| iner being *juxtaposed to the inside top of the chanber. 2: A liner )
according to daim1 which is in t.he shape of- a 10 done. 8.. A liner
according to Claim1 which is-open at the top: 4. A -liner according to -
Clai m 1 whi chshas a wal | 1.t Allwiehdmstheftop ifterigr partéon dftsadryXifhinigm 5. A |iner

Tegs tha 8A n misgufequpidaga ?é‘?*gb’;%ﬁgﬂg s S R R g
per f or mance resi jpﬁtgp%g’egiﬁe,tgq)m%&two ‘Fﬂe ﬂf‘#ﬂl ® according to aimil
wherein the high performance resin is selected fromthe' group consisting ;

of 25 pol ybenzi nkl azol e, pphyhui de. 100l Eﬁ % « pel ya. m dei.m de,
pol yary' | et her ket one, po%'y‘g%g]%g%yﬁgﬁy’alr g{@?ﬁ %’f ﬁ’gﬁ?@%&ﬁf’f"gﬁe,
ardni atic pollanieme. t et xaf | uor oet hyl enel per Auor oal kyl vi nyl et her
cuplol y' nier (PFA); polytetrafluoroethylene (PTFE),

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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pol yohl orotrifluoracthylene (PCTFE), 30 tetras g July 2004

uor oet hyl enel hexahl uor opr opyl ene copol yner (FEP), polyvinyli dené P?uori de
(PVDF)i* polyviuylfliioride (PVC); and ethyleneltetrafl uoroetbyl ene

- copol ymer (ETFE). 8:- A liner according to Claim1l wherein the high 35

performance resin is a polyimda 01! a polyetheriniide; . (Pepl adenent
sheet) AMENDED SHEET 9 July 2004 0. A liner according to CI aim 1l wherein
the high performance resin contains no hal ogen atomns. 10. Aliner for

the interior sidewalls ¢nfs &ndf chﬁfﬁ%w@mﬁhﬁ%@femﬁ@ﬁphigﬂ ng a high

D el L of BOCARA ToFh A1GANDS ne HaloEAS ST 2t s 11 A 1ner
inside wall, o rat us. i ner
according to Gaim16 *bich is in the shape of a 16 cylinder.. 12 ‘A liner
T R T
per f or mance 5es¢hﬂmbemtmﬁisﬁhBerf!mﬂ&mﬁlff:m&nd wallb daim 10

wherein the higly; Eﬁfﬂﬁéﬁ@tSﬁﬁhﬁoﬁﬁaﬁ%eﬁéé&dﬂfofﬁ%&h%eﬂbpﬂﬂrfonSI sting
of 20 pol yben2| m al ol yi m-de; pblyetherimde, polyyanxidel nm de,

pol yarylet her, kefts %ﬁgﬂ’i’sbanat e, polyaryl ate, polyether8ulfone,

aromati ¢ pol yaxhl de tetrafl uoroet hyl enbl perfl uoroal kyl vi nyl et her

copol yia:er (PFA), pol y et rﬁ:?%gt'&#‘c%%ﬁ%l;oeﬁﬁlﬁqﬁ'ﬁmhmmthe shape of d

pol yehl or ot r| fl uQroet hy ene

tetrafluoro hy‘FYéWélPh-exahl uor opropyl ene copol ymer (FEP), p6lyvinyli dend
fluoride (PVD); polvyvinylfluoride (P', and ethyleneltetirafluoroethylene

_copolyner (ETFE). 15. 4y wﬁﬁeﬁ&&efﬂga} ERHE W PhitR 1Y 8 YR 1 EndNagh
: ' greatér than 3.0 mm and léss than 8.0 mm.,

ot

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
{Replacement sheet)
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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.

11
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