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formed froma wafer or substrate over which are forned
patterned mcroel ectronics |ayers. In the process of
fabricating the integrated circuits, it is comobn to
enpl oy patterned photoresist |ayers as mask | ayers for
form ng those patterned | ayers from previously

deposi ted bl anket |ayers. After form ng one of the
patterned | ayers on the substrate, the correspondi ng
phot oresi st | ayer nay be renoved fron1the substrate in

ﬁe%f%ﬁggfg@ ﬁﬁggwgﬁnce pﬁtt oresi’s g%]lmgﬁ DESIGN

used frEQRRRHOTOFRESIST STRIPPINGramND BGS]F -MIBTAL ETCH

foundries, strippers or s Eﬁgbers are desi gned
to have very short procesgAFsﬂggﬂﬁ ., high
t hroughput, to reduce the overall substrate

' cost. As such, the perfornmance of a
d Q@&%sna stripper chanber is often determ ned

by[00bE] Sthidgfatédéifouitdhire forined iRinh B Shf@SorisiBstiatd Svédfwhich are
phot oresi st renpval per .unit tine. The strlg@rate

deftogflﬁ‘il H%%erﬂ%m%ﬂﬂe%ff%‘b%lﬁ)’%fﬁem theppesssvef fabrigating the
ASintd3fatbd SisERs! # id &ﬁm%ﬁ kd &%Plo%zr}ﬁ&@ﬁ{ed %Mto?'@di@@@yers as mask
various circuits on the substrate, it is preferred to
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[ Qﬂﬁ&}reﬁsﬂayer mhob@remmde‘mm the substrptain otrigper chamber or asher
d b of a stripper chanber. As

dcexb\glqsre cggmé&gggo ﬁlreé}eé 04 Ravi ng a photoresist |ayer
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106. Process .may be energi.zed | aspa. soyrc
i ERRE (RO En SuTPher § SRR FANBRS SO gh hae very
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thro%%h t he holes in one or nore baffles or diffusers
1 1panuipgupag £psts Assuchydle pedorarange pha dgwastiqam plgsyg stripper

t Néhaliber {d Sn'RtdriiiEd By 4 sthp Fate U@ﬁich@é @eﬁiéﬁfaé‘(iﬁ‘e ratdlof
general, each baffle may contain a
photore51st removal per unit time. The strip rate determmes how long a substrate is

exposed to plasma. As the plasma in the stripper chamber may damage various
circuits on the substrate, it is preferred to minimize the substrate's exposure time to
ionized gas by increasing the strip rate. Hereinafter, the terms ionized gas and
plasma are used interchangeably.

[0003] FIG. 1 shows a schematic diagram of a downstream chamber 100 of a
stripper chamber. As depicted, a substrate 104 having a photoresist layer to be
stripped may be held by a wafer heater chuck 106. Process gas may be energized by
a plasma source into plasma 108, enter into the chamber 100 through an opening 110
in the chamber wall 102, and thence passes through the holes in one or more baffles
or diffusers 112. The baffles 112 may disperse the gas to improve the gas flow
uniformity at the substrate surface. In general, each baffle may contain a large
number of holes 122. FIG. 2 shows a top plan view of one of the baffles 112 in FIG.
1. The strip uniformity and the strip rate may be highly dependent upon the baffle

configuration. The size and location of the holes 122 in a baffle may be determined



nunber of holes 122. FIG 2 shows a top plan view of
one of the baffles 112 in FIG 1. The strip uniformty
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baffl e configuration. The size and | ocation of the
holes 122 in a baffle nmay be determ nedto enhance the
uniformty of gas flow at the substrate surface. For

i nstance, as depicted in FIG 2, the sizes of the

hol es 122 may increase with increasing distance from
the center of the baffles 112 because the center of
the baffles 112 may receive nore gas flow than the
edge. In another design to disperse the gas, a

S : :S]

ot e thI Wty s AN Be b SfBUIECe, AU ifhifec, as

t Wepctdd in RiGe 31 the aides okthehebs U122 majhimcrasawitb inagéasigedistance
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t Spedavnthe sardlow abyethp shoyahead and reducedthe fid dynamic
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edehtwieihCtoltB@BAIRE 18D ahdihekdb3ithe atiplrate ik 2hiced fsidhé Same

t he chamber, wall 102 and baffles 112. Al so, the .

ndtAsPas- Wpadditien, regirculatinn yegionssl 204nay, he fermedigithia theoehamber.

WiTtHR f1d¥@ rddi RBBEHmERN R et QiddPéERonk A2 '?ﬁaﬁ?é@i{g’lé' enBigh for a
the photoresist layer. [0005] MiltTiple heaters 6 (as

s oW of gas apdials ofpgnip Epecips it recombipg Mitnneyteal spreifse The
WaldondtiRatidh f8aLss Hiy! Se et O real:ﬁ%rg ?ﬁ%?g bhat E&}EH

heaters of a conventional strlpgfr cha used t%
mdfansfgrmed to thechamber wald 1g2 and batfleat 12, Adscelthe neutral segies,

g[@ngg%naWaLs HEARH the RB1e8752 with tRe BREFEIAGD 66t cditfbute to the
removal of the photoresist layer.
[0005] Multiple heaters 116 (as shown in FIG. 1) may be installed within the
chamber wall 102 to heat up the chamber 100. In general, the heaters of a
conventional stripper chamber are used to maintain the chamber temperature at a
level to merely prevent wall deposition and, as a consequence, the chamber
temperature is kept relatively low. However, if the stripper chamber were to be
heated for the purpose of increasing the gas temperature and thereby enhancing the
strip rate, it would require an extensive heating and a complicated cooling
mechanism installed on the chamber wall and/or thermal insulators 118 to meet the
Semiconductor Industry Equipment Safety Requirements, or shortly, SEMI S2.
SEMI S2 requires the outside wall temperature be below 60 °C for the safety of
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tenperature is kept relatively low However, if the
stripper chanber were to be heated for the purpose of
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the strip rate, it would require an extensive heating
and a conplicated cooling nmechanisminstalled on the
chanber wall and/or thermal insulators 118 to neet the
Sem conductor | ndustry Equi pment Safety Requirenents,

or shortly, SEM S2. SEM S2 requires the outside wall
tenperature be below 60 C for the safety of human
operators. The material for the insulators 118 may be
chosen to be cl eanroom conpatible, i.e., it should not
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i ncl udes an internal chanber body that forns a cavity

t onamperound the substrate and has a plurality of gas
passages extendi ng therethrough to the cavity and one
or nore heaters to heat the internal chanber body. The
i SEMMARMhanber body is slidably nmounted on an

e chanber ,.body that is,configured to surroun

5 0B00E In SHFTREaifRAY a'vARNyh nEBL ARG Rers (08 bstrate

t haclabed ae@ermdichembatiséd ythiat fopsp satibetogmsround hd sistrate and
vity, a.ch er top nounted nrttﬂq%géﬂternal cha

bats vl of 8% pesraedonting I e Ang g or more

Wi Heates @atitat theligleaiaMeRanBelthods TRB iteaal Sthmbtr body & slidably
communi cation with the gas passages,_and a plasma

sduruied AR pRE3isEnyl rhargher body that igeRiHigvaed @ SUFROUBE &R OHEST

f Ofurfak&lbFithe GREHIAI SIRIrh Y} Wit & g hefebéiween. [APOMHaubiuinit pumps the
anot her enbodi nent, a vacuum chanber for delivering

gegpsitom theAgity.ca ehambies fepj@suntss op thaintrnalahamber bedtigovers a
tNBh sh@idBortné A¥érh¥l dRAnbYF 60U Rith RS ap therebetween and has an

opening in fluid communication with the gas passages, and a plasma source
energizes the gas and is coupled to the opening for fluid communication with the
cavity.

[0007] In another embodiment, a vacuum chamber for delivering gas to a
substrate, includes: an internal chamber body that forms a cavity to surround the
substrate and has an opening and one or more heaters to heat the internal chamber
body; and a gas distribution component that is slidably mounted on the internal
chamber, has a projection that fits into the opening, and includes a plurality of gas
passages extending therethrough to the cavity. The internal chamber body is
slidably mounted on an external chamber body that is configured to surround an
outer surface of the internal chamber with a gap therebetween. An exhaust unit
pumps the gas from the cavity, a chamber top is mounted on and secured to the gas

distribution component and configured to cover a top surface of the internal chamber
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to heat the internal chanber body; and a gas
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i nternal chanber, has a projection that fits into the
openi ng, and includes a plurality of gas passages
extendi ng therethrough to the cavity. The internal
chanber body is slidably nounted on an external
chanber body that is configured to surround an outer
surface of the internal chanber with a gap
t her ebet ween. An exhaust unit punps the gas fromthe
cavity, a chanber top is nounted on and secured to the
g39dyliwitt 4 Bap ihefebeERARAD hadil oﬁ&ﬁﬁ%ﬁﬁﬂﬁd cothrm@H&dtiod with the
top surface of the internal chanberbody with a gap
t 188% ppSegRseAnta plasma sawrce smﬂgwgs the gas @Flé izennpiad todbe epening of
Wi &Em%gg e energizes
ﬁ%@%lgag&éﬁgd IS coupF to t e opem ngag "t he chanber
top for fluid communication with the cavity. BRIEF
R I ou FIG 1 shows a

eam chanber of a
p rﬁ@@Qﬁ]eleIﬁ lsslhbwp rae:rossrsacthmal vieQOdrY ddwifstre2m chamber of a

trates.a baff eplate of the chanber shown in
FIp OICSITt(ﬁ %? % shows a cross sectional view of
anno@oog M I3 2 iHtistkanges barflaphes of me&hmt)ekadmemwhtﬂlGome

3‘8&%&% e53‘01 1] FIGS. . 4- ? show. enl arged di agrans
PBedoys @£Loss segtional yew efpposremplary giippRbGamper in
t @QBcdrtiaitewigNomd ethb&dihieher nal chamber body in FIG 3
at | ow t enperat ure. [0013] FIG 6b shows a top plan

vil@H df FIGS- i4nt ehovaenlargsdidiagrapsiof typ wreted sreas mhﬂ&h 3.
t ¢ovR]at BICE 62lsAOEh 18 flan (i O e @nt@ﬁ% Sha@$dr b88&in FIG. 3 at

view of an alternative enbodi nent of the stripper
c hewianperatue.G. 3. [ 0015] FIG 8 shows an enl arged

oo Bp G s odbEA il bt e heerRiFClgbe boy jn FIG. 3 a
i meghetgwiperptotee strip rate of phot or esist on a

;I:gélt é{] I?Itdj I7S'r£18vsv(se % é:l\%sta glec }Oﬁlflg\(legl qfan a&teacgiitvg Ierr1]1bodiment of the
dlsﬁ‘tpplebdﬁiamifbrﬁmmrﬁant that has a ver y small surface
ar[&?l Sﬁ X pﬁ&e% silgws an enlarged diagram of a circled area in FIG. 7.

DETAILED DESCRIPTION

[0016] A stripper chamber is described for increasing the strip rate of photoresist
on a substrate disposed within the chamber. Certain embodiments may include,
inter alia, a gas distribution component that has a very small surface area exposed to
the gas and includes a plurality of gas passages formed therein, wherein the gas fans
out as it passes through the passages. The stripper chamber may also include an
internal chamber body that forms a dome-shaped cavity for further fanning out the
gas and thereby providing an evenly distributed gas flow over the substrate surface.
The “dome shaped” cavity preferably has a width or diameter which decreases in a
direction away from the substrate, i.e., the cavity can be conical, hemispherical,
concave or other shape.

[0017] In a stripping or ashing process using a gas, the gas may have a high flow

rate and high pressure, resulting a high gas velocity at the opening of a downstream
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the gas and includes a plurality of gas passages
fornmed therein, wherein the gas fans out as it passes
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i nclude an internal chanber body that fornms a
done-shaped cavity for further fanning out the gas and
t hereby providing an evenly distributed gas flow over
the substrate surface. The "done shaped" cavity
preferably has a width or dianeter which decreases in
a direction away fromthe substrate, i.e., the cavity
can be conical, hem spherical, concave or other shape.
[0017] In a stripping or ashing process using a gas,
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supgortl ng a substrate thereon pl asma source
334938 haying gaogeninggthsiglebakthg apermog bplng@hsn@%whs%ou%@t of the

g;mﬁ{a%ufc% 3‘%)9”]%:( {Htérfxgl st ?Bo 03@1§t ﬁ}\ékﬁﬂm@&‘ beneath the

ening, the in penl e| ng aligned wt
t leharober tep 368, Stuh@updaﬁmubsimt@é323@ﬁ chmek 3¢ eanvhincludes an upper
ody .310 t hat tj.oned. ben h..t
R N L G R S
33w mﬂcmlmémd&snmbulemean ehanhlachainifm bshp\m4 \fmt thmtmg the
Qure

3 i
F iRmal Spatii BBe8 AP Can 5 FBuas 2 e nEedRtEftpL hamber
b%ﬁysld eﬁﬂranramaﬁgtmlgntjse i nternal chanber body 310
E‘S‘ﬁlo(’n and surrou ir;g. ge si de of the |n r nal
5(&9? %afes An R%wgeﬂfﬁlfmg% c f QEpEodraon, xenon,
Pf@F?é& 19 95 !?)Sarié(é’xr‘}ﬁy NG lyhl ¢ 9z>Q>} )d@;@éhd | & ﬁﬁﬁiﬁtended process

chl ori ne, xenon, CxF and_ (
( xEbe plgssia soz*m”déaaﬁa? mjcrewatfﬁ er Rﬁtf@mféﬁﬂ PR @é&@e TTBRE
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include a gas transport tube, preferably nad

s P ianizqsoRs 306 mety eAso o EotheARGrmaH Ehd slrast toprd0s, the
e b2 nﬁ‘ﬁgfegﬂéat%ggrg%ﬁ RAG iR RS PEnCRBRIVRE td}f 308 may

er to
include one or more 11qu1d cooling channels 326 that remove heat energy from the

chamber top 308. The flow rate and temperature of the liquid, preferably water,
ﬂowihg through the channels 326 may be controlled by a feedback control system.
[0020] As depicted in FIG. 3, the top central portion of the internal chamber body
310 may include a gas distribution section shown within area 346. The top surface
of the gas distribution section 346 may be aligned with the outlet of the opening in
the chamber top 308 such that process gas energized by the plasma source 304 can
pass directly into the internal chamber body 310. The gas distribution section 346
may include a plurality of gas passages 347, wherein the gas passages 347 may be
shaped and oniented such that the gas exiting from the gas passages 347 is dispersed

and uniformly fanned out. For example, the gas passages can be angled such that
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gas may transfer heat energy to the chanber top 308.
The chanber top 308 nmay include one or nore |iquid
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chanmber top 308. The flow rate and tenperature of the
liquid, preferably water, flow ng through the channels
326 may be controlled by a feedback control system

[ 0020] As depicted in FIG 3, the top central portion
of the internal chanber body 310 may include a gas

di stribution section showmn within area 346. The top
surface of the gas distribution section 346 may be
aligned with the outlet of the opening in the chanber

t QRes30Bthe ?ﬁ&aﬁé@iﬁt&i&@%&r 833 ofi @Sﬁ;%r? 88k bynd E§s d%;%if& by the
source 304 can pass directly into the internal chanb
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s Pk 244G, FRrogrspiag acirsHise subsdisis, thedowspertionof the inner
alch@RBe eIy preferitl§ cgﬁﬁnpésﬁéﬂﬁangﬁz)vﬂl SPEiffnd ARKABS. The

as indicated by arrows 330 d thereby to generate an
evetsmal dhapberhody d 19 anayf allmnatudt: lReusyedsnnertvealksactign 844 at the

Tlﬂ,% tt)gle EreBPid $rg§||la(?fy &Qﬁg%%ﬁfo?ﬁhlrg&%mg&ﬁ%;ﬂangﬂt?aslwa%cated

|nc a vert I“nner at surrou
s patiet Bueithe dktgrmal chdmbqndw'dpﬁé#y of the chuck 340

T L M A A PR TR

Coinan 4 ealy Uﬁhhnﬁﬁctﬂﬂddﬁ@[r@ plinek P &sant Hh@erid]t\ehﬁain the plasma-
chanber bod 310 al i ncl ude a curved._j nner wall

< SERTEORT matatiahcanibe HBRIbROTHES AL o Gogrmagialiicimatexialn Jeone or

t iork npdtalg iafeSgdel @8 fEra1RE Patth) Qhéé?ﬂk&%b'rﬂ{adecf&% Qfindinhingt
358 of the external chanber ly 314. [0021] The

c phperm Yloysonainless aeeland dighmiskelindlgy. @patz, alyminygm oxide
exbRnlia! aleRARE hith@dYerahit, TRY/oP SrtiRR Y% t¥r&dicy %}ﬁﬂmally, parts

pl asma-resistant material, wherein the plasmaresistant
migtriqatad using wetajsonay He prasenterbagainst compsipm withmlagna resistant

MRb&EdR! 1n bhe Q%E&E ngﬁlﬁ}dﬁ%agsoe%fsgﬂ ggﬁginmmﬁ LBl Bide

parts, they ma rom
provides an excellent corrosion barrier. When using fluorine containing process

gases and under certain process conditions, the aluminum native oxide may not
provide sufficient protection to avoid formation of aluminum fluoride, which causes
contamination on substrates. To prevent aluminum fluorides from forming on
aluminum parts, coatings that have superior resistance to fluorine chemistry may be
applied to the surface of such parts. Coatings such as anodization over aluminum
and its alloys and plasma sprayed aluminum oxide, nickel plating, quartz, yttrium
oxide and/or other ceramic materials may be used for protection from various
chemistries. _

[0022] The internal chamber body 310 may be in contact with the chamber top 308

at a vacuum sealing area. FIG. 4 shows an enlarged view of the circled area 312
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al um num al | oys, stainless steel and high nickel
al l oy, quartz, alum num oxide ceram c, alum num
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Optionally, parts fabricated using netals may be
protected agai nst corrosion with plasma resistant
coatings. In one exanple, alum nummy be used as its
nat ural surface oxi de provides an excellent corrosion
barrier. Wen using fluorine containing process gases
and under certain process conditions, the alum num
native oxide may not provide sufficient protection to
avoid formati on of alum num fluoride, which causes

C QEHAM RATOR) Bfht Thsdes %eev?acuﬂ_& REGYLaYea A4 HePi¢tRd, an O-ring 402

fl'uori des fromform ng on alum num parts, coatings
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ePabeIdoRS08, paEaduss hept RAYeLResded twg}talaameml ghamber
| Moy B aE 4 @E@l%’ﬂ térﬁf}&rahﬁ’é rddipd. %a%aﬂ)ﬂ ﬁ%t%bé'f?ﬂkq}xte}rpal chamber

the Substrate 3 IS preferable to mnimze

oy 310 AnE Eambs PR IS aida i reGvA e T Seontamal

f fcﬁ%Baiﬂda?‘ﬁbqottﬁ’e &m%@%pdwé ng water processing.
[00433r] OJIr? fhe p?'gfef:red embodlment the internal chamber body 310 includes an
outwardly extending annular projection at the top thereof supported in an annular
recess in an upper portion of the sidewall of the external chamber body 314. FIG. 5
shows an enlarged diagram of a circled area 320 in FIG. 3, illustrating the metal-to-
metal contact area that also functions as a vacuum sealing area. As depicted, an O-
ring 506 may be disposed between the internal chamber body 310 and the external
chamber body 314, and permit the vacuum to be maintained. The internal chamber
body 310 may shield the external chamber body 314 from the process gas and be
thermally insulated by a gap 316 therebetween to reduce heat transfer to the external
chamber body 314 and thereby to maintain the internal chamber body 310 at high

temperature with modest heating by one or more heaters 322. For example, a
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di mensioned to mnimze the netal -to-netal contact
area while remaining in contact with the O ring 402

waie@sn420be sl iding notion. The mnim zed net al PCDURBDADN19886
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contact area may al so reduce heat transfer fromthe

i nternal chanber body 310 to the chanber top 308, and
t hus reduce heat power needed to maintain interna
chanber body 310 at a desired tenperature range. A gap
318 between the internal chanber body 310 and chanber
top 308 aids in reducing heat transfer fromthe

i nternal chanber body 310 to the chanber top 308.
[0023] In the preferred enbodi nent, the interna

CR3AkREo RPN st Helfek BP'Eénc%%f Q éé@raghﬁt' &t &R e Gters can be

annul ar cf)ro jection at the top thereof supported in an
arembedded mcthe shamberbodp3dP. porti on of the sidewal | of

telr]lﬁ ﬁ ?hg%kte?m @?x{lbg%ﬁg?%lg rra]l r)le % 3%63 x@iﬁgdeglred temperature

iagramof a cir
i Ibyusiyrsaitatslg ntdcha:lrsxha,i:uchcambya:hrcuranhgcattempaann-h edntedlked fluid

f . . As.depi d, ]
oSt the b TR RBR b BhERiars? i SRIGEFY mdlfisined betow
batput3d®°GinThd Eraemkl eHandder Bbmm nh@dﬁclﬁdécnﬁld‘nﬂﬁf li'dﬂid

t he yacuum maj nt.ai n e .i nt ernal amber .
| Boltas SeieR 738 1 ClRnteriuid Ansht S5ty b A pRystaRgl cooling
P schahis@RSuchtd dappéritabing!poyted Rftd kiR xﬁdclﬁﬁecﬁglﬁépes&iﬁhe external
t herebetween to reduce heat transfer to the external

c IFHABEET bRsty A 141 may be usedbardy wrtignaily, Hhedpmperagure gnd floay rate of the
chashes ll%@}’su%ﬂ&s HNatd ﬁhhthE CHRRIA! 158em¥Y b Mféﬂ by a feedback

heat i ng one or nore heaters 322. For exanpl e,
@Qﬁtrplrﬁ)’é@@reswt ance heater or series of spaced

a r s j .
oS, TRl Ry B Bl G DrEREIUF 10 By e monigargd by one

ey nigge mmammestna@rs 320eJhe ecinp@mpeer seneongs)[B2 Sanyy be, for

suji ta

t é npe i’:lef ﬁ?ig ¢ 8 ﬁ?u g%’ P ge?ftanc ?eerfnt'ff bﬁ%gmtr (RTD). The

ex¢raperature kmnbxeszsmm)dya)t Hﬂm[r&btd:ﬁ&o h&oﬁﬁ&lﬂelﬁrvﬂﬁbbr{rgperates the

mai nt ai ned 60 The external cha

b&8y'es i@zwﬁf‘e(bb AR B Nl 5 AR UhrPR [N PRWET $EEO(E) 324 may

C famdiRdinSas %agmb@raﬁiré adilusinfen® sydtét] shch@k fMABACK @FRMRImatid)

conventional cooling mechanl sm such as copper_tubi ng

pSETREF2IURE EORHRE SKHER; HIScP Y H9Bs e ROPRE S ephid4 may permit
c hlmgr ad)@hineRdd thoMiternBl &tafithe@ BEdy 3P0 tePhptkdtire. t heE

rature and flow rate of the coollna | iquid, such
4

aio leAs depictgdindfiG A eths intemahghamber bofy 340 meay hsypogitioned in
f RERACH; MARNLE RlithiHSE:RBnal chamber body 314 by one or more slots 502

receiving respective pins 504. As shown, the slots 502 are larger than pins 504 to

accommodate thermal expansion of the internal chamber 310. The temperature of
the internal chamber body 310 may be much higher than that of the external
chamber body 314 during operation. For instance, the operational temperature of
the internal chamber body 310 may range from about 20 to 350 °C while the external
chamber body temperature may be kept below 60 °C.

[0027] To allow the internal chamber body to expand freely at high temperature
while keeping it centered with respect to external chamber, alignment feature shown
in FIG. 6ais used. FIGS. 6a and 6b respectively show top plan views of the internal
chamber body 310 at room temperature (low temperature) and high temperature

during operation. During installation at room temperature, the internal chamber

-8-



[0025] The tenperature of the internal chanber body
310 may be nonitored by one or nore tenperature

wGaensoi®9B25. The tenperature sensor(s) 325 napChbes200D019886
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exanpl e, a thernocoupl e or Resistance Tenperature
Detector (RTD). The tenperature sensor 325(s) may be
connected to a controller which operates the power
source(s) 324 for the heater(s) 322, wherein the power
source(s) 324 may function as a tenperature adjustnent

-system such as feedback (or automatic) tenperature

control system As a variation, the power source(s)

324 may permt manual adjustment of the internal

Clig 'ioPrPag/ %éQhé fafor LOGridxiéth ﬁ&@h&?ﬁ 4314, Th

FI Gﬁ?g th |antern cha 5 gody 3x rrg ody °
p@rypmabnmann bady 3 @ ahaxl begnmsrtt:d on the qmgneb«th@mbar body 314 and

- BaBA Bpicctidls o Rflin B F(GhA BadBa 4567410 89 e e

| pirgpe¥04t thatnarp sesir&w the estenmahvhechatier bolp 3 Dam'pgm@bmrion the

of the intern 310.. The te rature of .t
kPR benS Oy PRis e 1R e DHLPRRRSIAD fhig radial

ofdn*eb@oremﬁ rtmwéxteﬂaaraﬁfnﬂépwdﬁim duﬁslﬂgthﬁﬁ@smm refpRctively
ﬁt ance, the operation t enper at ure of the i nt ernal

A along i slaw$02m T he slte397 )4 piBS §P4 Dyfgrmgdlagtcoupling

V\/fl‘ﬂlécﬁaﬁlbﬁ ;ﬁﬂ Wbihlt dh ¢ tBQAMishREHhah el BRYarRfon between
kept . bel ow 6 0027] To allow the internal chanber

éwnmsn@wamef b 3;/1%@ xipnalehpmbst bedy 3 i-g., the internal
K %ﬁ%ﬂ& B&dfycﬁ@txﬁﬁ)ege ¥idaB1y ﬁ%&%& oh thESLEMT ﬁéha‘;ﬁm‘esay 314to

al |gnnent eatur € shown I'n 6a I's used.
antlowfor unrssizicieddhgrmyth smpmwnpmip kdeping the mth@al chamber body

' QE%%' 41?UB$J(§10 ﬂ% ?O]IQ m%& b 38ihd i'FHﬁé 8l bt (:ilé}m)er body 314

tenperature ature ur| ng operati
thhlhghe pmsa:hd)abe smumd to dmmteemi&hambexebodyn‘ﬁo n4uey swfable

o APEE P s A s S yoein IR kPR S o or other

3 hbumtiyig Aerafipeiném &an be bl i€dedradal chanber body 314

RO A5 srgckbind TG et el predetegis) <Bapersagy 310 tnetudes
S e IgRAistAbhiién SoctiBh 336, ThephedisRidiyion sdotioRB46NBay include a
operation, the internal chanber body 310 may

e PhERliyRf@as Prssagesy 347HEF FAINING, QY the 278- .ﬂile.aazs, PRY6aRen 347 may
dina @S hhi®nt BARod-0Rife 88RdechBRORhe BAHY 0B ditfer&it UileS Snd/or
the pins 504 to respectively slide along the slots

5@z¢s ofifbe ppEsegesIn2Y hnangirhavap Fomatfie vsrtirahcqteraxis of the internal

c Qﬁ%bagod@@i@%%mﬁﬁé gh BHEBt agq{mgescm?mfgﬁ tAe gas passages 347.
m smatch in thernal expansi on bet ween
Different flow and pressure conditions and gas types may use an internal chamber

body with different passage angles and/or size passages to be optimized for best
overall performance. As a variation, each passage may be inclined at an angle to
minimize or prevent ultraviolet rays generated in a microwave plasma source 304
from reaching the substrate surface. As another variation, each gas passage may be
flared at outlet ends thereof to improve the circumferential uniformity of the gas
exiting therefrom. The diameter and number of the gas passages 347 may be
selected so that they provide uniform gas distribution over the substrate 332 but do
not create a large amount of back pressure in the plasma source 304. In FIGS. 6a-6b,
only 13 gas passages are shown for purposes of illustration. However, the number,

size and the locations of the gas passages 347 can be adjusted to provide a desired
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the internal chanber body 310 and external chanber
body 314, i.e., the internal chanber body 310 may be

wa@ koodaldoy1r nrount ed on the external chanber bodyP@LAS1007/019886
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allow for unrestricted thermal expansion while keeping
the internal chanber body centered. As a variation,
the slots may be forned in the external chanber body
314 while the pins may be secured to the interna
chanber body 310. Any suitable nunber of pins and
slots may be used in the stripper chanmber shown at 300
or other nounting arrangenent can. be used if desired.
[0028] As depicted in FIGS. 3 and 6a-6b, the interna

c hiasttibutidinelfioniked predesigs ih fte @ambdt S10.i Moré ﬂétaﬁ@@ Irif@xﬁ?natlon
346 The gas dlstrlbutlon section 346 i ncl ud
Qi ieat Paspagsas kb ipvad da commpniynassingd %é %%?nttwlgagom Serial

Theo A3 0962802 dAchI4 heFdRY ifdaMRdratbd b @ réfeRhcO Mg Ertfrefym
cross sections of the same or different sizes and/ or

a{892Yr ReferipgdadlytosFithy?. Bie gos gnaycbedaynithroeh pa exit port 358 by
Vehtdxhahst GRIBSD. M@lﬂg oft € chith6&r i 81?%?’@% %tH? gyte 3f the

so that the gas fa out as It passes t e gas
pahotagesistamzhe BitfstratesiH2. fTapvoaivs unifoss pumping dhe exihport 358

AR enwﬁgslageeﬁ%ﬁmagoeé&% B I exSIRIRGLRONOY 1. e

angle Of 'si ze passages
oExhaast edit 360 npgyshclode mhdolqﬁmﬁmtwe&ﬁdemd%ﬂmttle valve 354 coupled
quatlon eac ssage may be inclined at an angle to

m RPFRSRIBPURPAOnt ul'traviol et rays generated in a

M [0030)a Vi elriisp¥h cBahber&howd at BOMMnagdehisédtd ﬁ&fonn a post metal
sub trate surface.. As another variation, each

ProggsstB addition do the siuip Pracessn da amost mstal mhmg process,

I ffoeﬁ‘éS té h@pa“slsfvau&ﬁ em@ eﬁmerlamwymﬁevatefas h angﬁén controller of
exiting therefrom di anet er and nunber of the gas

pasBergbsetcher subgtrate. § er exanenje.adter nlﬂsnlaw@lupg @V plyaninum layer on
UnRb k4R 9@fgﬂflsdtahw%a-ea}uﬁx§{gg§§es§ g&s Heada §£égﬁgugas,d&mh as

not create arge anmpunt o essure in
plQsrom the autestraBBB2 hay At<d3o lﬁaleﬁtlahmdl ag qi;&kgyiss possible so that it

pq,%ggggt t@él? tl?'er}gn%ﬂllfcqg}'&%rn%g gl%ﬁhsg‘aT ng Is\&lﬁfa T ?p(%rﬁ%a %%

pasmalg&sd Bé‘augathebﬂasmh} somkeeB (4owith oy ivithoat plasma source power so
RSB er Nafes Plhsti ardet TG AR Bt oy e pingiagydghas

mii)telbﬁmﬁudul‘id alnrinﬂeﬂgmﬁhlje BsahgrbdmbeShodyaeiperature may improve

Appl i cation, No. 11/.096, 820, which i.s herein
i ﬁ ?‘BBF%\‘Fé‘Bd é‘r"&?ﬁsé of suqhipassikaqn.tkpr ingianag the strip rate

Re&fbE iMproves IB t2© ‘f'\@lenahe {ém8Pchafibér diﬁfeﬁﬁférétﬂfqu Hereased
an_exit port é an exhaust unit 350. "Punping o
8

¢ e hapbia o ﬁ%@z %f gh tepperatutejipcreateandy redpee the humber of
defective substrates by more than 50%. While not wishing to be bound by theory, it

is believed that the improvement is based on two effects. Firstly, the recombination
rate of radicals on the surface of the internal chamber body 310 may be lower at
higher surface temperature because gas molecules are less likely to stick to the hot
surface. Secondly, the increase in bulk plasma temperature can affect the strip rate
and passivation. The hotter plasma may enhance the reaction rate at the surface of
material which is either photoresist in the strip process or metal (such as aluminum)
in the passivation.

[0031] It may be desirable to use high power plasma sources (6 kW for instance)
with high process gas flow rates (6 to 8 liter/minute) to achieve high photoresist strip
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photoresi st on the substrate 332. To provide uniform
punpi ng, the exit port 358 nmay be centrally | ocated at

wo b@sloatobom of t he external chanber body 314. H@EUS2007/019886
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exhaust unit 350 may include an isolation valve 352
and a throttle valve 354 coupled to a vacuum punp 356.
[ 0030] The stripper chanber shown at 300 may be used
to performa post nmetal etching process in addition to
the strip process. In a post netal etching process,
referred to as passivation, the chanber 300 nmay
operate as a corrosion controller of a freshly etched
substrate. For exanple, after plasnma etching an

al bt N the WA diStibEHGS bSrAibA 336 2112\{\} BeNoBated in ¥r0x1m1ty to the outlet
chl ori ne- contalnln §Brocess resi dual chin

s Rfpheplagma seiproe AR.40p 8y distal 39211 RAFioRSYE mey boverheatéd and
NaikelyPlo Hebfhndbed wue Yro&®nRad eotﬂz?go 1039 e\ggltegg{emax

attack the netall ayer on t tgstra
aqbembmaQOdsé h%tln@dlmdmdtmcmugh gahélsplllas.tm motierc 34@B4eparated

W 4l O W OHE LB ERaR R B4 PIELo 88 03 Bl lion portion

er vapor vapo r
p SI6i may b@repldcbd tferam hiaenahaeu NBIG. hashoam; d crosesestondl vidvweof an

SOVEAF e BT 708 L BT R b VAL pd A FIg 3. As

Falepi o, @Ctrippdihsinbéfshoiineat 700 iltudd¥Ps @ngstritireXfdnolled
i_nt er nal chan‘&sr body tenperature is

when th
i f P@&Zg‘a farsyRparkine g subgraty (3 thetsony a plaspa sqrised 04 that energizes

| PREQAS BadTPO2 kS ‘&ﬁn& hes BHITRE buOfot dRiRel by ristBRaU b ERF-
by nnre t han 50% | e not MAShIng to be bound by

t ogreyed squrees awbpmbqretepﬂﬁ&ﬁlavm 3 qepaleneaing, the lnbs efithe
o I te_.af
A L oy R AT 0l 1081 o o or s
3 mmhwlwecdmpmenﬁ 1hsegheed te tinef clostice lm:e’r’ QR andchavegeaipharality of
9 S%%F g%s?lg%ec z8 %Fgeé ﬁ%gen:n,lnagﬁg fer aci ?11 f:r bo ;@%%%}tioned beneath
t ahg gamlxsmbuuem ca’hbemﬂnt 7hz asd fncpudriﬂg &n apyskr pnsﬁbmaddnmmat hasa
Th ho as nhapce the reaction rate at e, ..
8libe] i S Post W e G S bl S hatighof nd Hituding a

S tsideﬁaqﬁrﬁ&@ €55 sirfoutids e {ubbiedte 38 ahd BuppoM 740%ntthe 01rcumferent1a1
|Vat| 003 1] It may be desirable to _use
Eibe s Jidtby

“b‘l‘ akihg supRATE £40; @pd jppnextsmal shamBerhody; B3R far §f

p TRGEHT gdRS intéra%l dhakf®er b&dy P1 Bthkidof raélmsﬁﬁsﬁldlﬁgme side of the
achi eve high photore3|st striprates. As the gas

ditatermab Ghamberhopyi7df- 346 may be located in proxinmity
t qoddy atHelRit1e0hf thbSp&liRs Hpthé Qﬁﬁﬁﬁerstgﬂ 708 hsemgﬁtﬁd communication

di'stribution fport| on 346 be overheated and
with the inlets of the gas passages 74 The gas passages 742 may be angled away

from the centerline of the gas distribution component 712 such that the gas exiting
from the gas passages is dispersed and uniformly fanned out. The arrangement, size,
and number of the gas passages 742 may be similar to those of the gas passages 347
in FIG. 6a. For instance, the size of gas passages 742 may increase with increasing
distance from the center of the gas distribution component 712. However, it will be
apparent that the number, size, and locations of the gas passages 742 may be
provided in any desired arrangement.

[0033] As in the stripper chamber shown at 300 (FIG. 3), the gas distribution
component 712, chamber top 708, internal chamber body 710, and the external

chamber body 730 may be manufactured using plasma-resistant material, wherein
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likely to be damaged due to erosion earlier than the
ot her portions of the internal chanber body 310. In an

weniwemizvent, the gas distribution portion 346 PGI/US2007/019886
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separated fromthe rest of the internal chanber body
310 so that the gas distribution portion 346 may be
replaced for maintenance. FIG 7 shows a cross
sectional view of an alternative enbodi mrent 700 of the
stripper chanmber shown at 300 in FIG 3. As depicted,
the stripper chanber shown at 700 includes: a
tenperature controlled chuck 740 for supporting a
substrate 738 thereon; a plasma source 704 that

enfé Plagﬁﬁ-rgglgﬁﬁﬁﬁatgﬁa ASEN fHﬁﬁeder@ﬁﬁriﬂetZﬁﬁz @'HonlRetaliéimaterial.

not Imted , a mcCrowave Oor RFpovvere source; a
cHénbeoer mors MeRIsware upef @ foanthegaschsiribution ¢draponent 12 fthe gas

t rlﬁstQBS{‘&{‘é’ong%gt #3 &%g e Whddd AdiS aRitlihih g{.{ fim alloys,

["asna so I'njector or gas d
c cstmnllemmez BhRad hegimnekieltaﬁoy,tmxauhaaﬂmmnmm prd@&eamic aluminum

hav luraljty of gas sa 42 for ere

it cPrlnic s g RioB 33 RREE T ARt e Sisb e Sdimponent
g aHZth)t havelfilashila ERI¥0R@IA emméii’o pridtect agdm!silcagoaanypﬁaem the
chamher done_ that has.a st i ne ner,

e.to
r £QAERE matipal may be Hmilage fﬁ 1304555 |e 8 1y fﬂtqdlmmg*h"wn In
a AGIS. MhklceMRallgddioSsf the n%ﬁﬁ&lsﬁ‘hﬁmﬁﬂ Reinbahént 738 mdifhave a

support 740 in_the circunferential direction of the

s Ubgantiatlyflat digk shape xHewsyst, 3 distifydipnompogent 712 may
5tz Blrier SEMBAC Bihoblienond B5AA EHBAHNN AR ofd Bistribution

t hereon and surroundi ng tﬁe si de of ﬁie |nterna
c rremipomentotly maybe f@OGah comencaly sssiznefl U.HePypatriprlication Serial
th@ gop 708 is in fluid communication with the
Iets of”’ f%e gas passages 742. The gas passages 742
WE[S)OB)‘E] drig! gad dmlyutfqnmmmﬂweme?menhy besahrdpettgded to the bottom

di st |bu |on nSoppone 12 su e exitin
¢ et ot 48 dnaRiRAE Hos by 3ed BENalaE abeBie P DT 6 oh a8 Serews or
f ssoited The tplasﬁi'a&o&fdeamg&ﬁ@ ktqnllmuﬂﬁateaﬂdl ﬂid:ﬁhﬁh;]al)f:hirhﬁer body
p ssages 742 .nma e simlar to thos t he
DoIReRl e dot uitabugsh Saporths (2,08 Watdhe biis faReparted
p&ﬁﬁﬂﬁﬁéarﬁ@ M teriyl cBaRBerWddy 710GhaEH gk QBs%Iaaﬂfg@s 742. A large
fromthe center of the gas distribution conponent 712.

HAwEUt of the tog pyriase 05&%\&9@&95%‘&@& IMRARTRES 12 wRy be in contact

angich QRAHaRIEr O 108R0URR tH@ﬁ&ﬁGﬁér J4n SR el eroBs e ;ﬁls&iass gas to
in any desjred arrangenent. &g As in the strip

c HherBes distibuton compongnt7E2 ca t be efficionsly copdugtedin ﬁhe ﬁhamber top
708 and thereby overheating of the gas distribution component 712 can be

suppressed. An O-ring 714 may be disposed between the chamber top 708 and the
gas distribution component 712 for vacuum sealing. The chamber top 708 may
include one or more liquid cooling channels 728, wherein the flow rate and
temperature of the cooling liquid, such as water, may be controlled by a feedback
control system.

[0035] As discussed above, the gas distribution component 712 and the chamber
top 708 have a relatively large contact area. Even though they are secured to each
other by fasteners 716, a slight mismatch in thermal expansion may occur
therebetween and, as a consequence, rubbing may occur between the mating
surfaces. As discussed above, rubbing may create metal particles. To avoid rubbing

of surfaces inwardly of O-ring 714, a small gap 721 may be introduced between the
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conmponent 712, chanber top 708, internal chanber body
710, and the external chanber body 730 may be

worovsfambur ed usi ng pl asna-resi stant nateri al , PCT/US2007/019886
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wher ei nt he pl asma-resi stant material can be forned
fromnetallic or non-netallic material. If one or nore
netals are used to formthe gas distribution conponent
712, the gas distribution conmponent 712 nay be nade
fromal um num al um num al | oys, stainless steel and
hi gh ni ckel alloy, quartz, alum num oxide ceramc,
alumnumnitride ceramc, and/or yttrium oxide
ceramic. Also, the gas distribution conponent 712 may
h . . . Drabe . _
PR R S ALY L RS O an T ChefPlR-cing 714 may
t exchde nfitslmastides whichinay bagearismatehbawienr nontadtingrsuirfaces outside
FI 3tind N€ Central portion of the gas distribution
conmponent” 712 may have a substantially flat disk
sHapzo] Hyiensted that éhegampeltasire iolf thel gas distripativendompicheney12 may
ha her . sui t apl e shapes. re detaj escriptian
oL Sirigiats B 6 et iapreabowa 3t 1) B oule. e
il/ 096 lggtg&sf%%ggmy'lgﬁs raB&tawaén ﬁ’:l@!&g}fﬁ@d bfale gas iiiain'bNggle

: . e gas distribution conmponent
mePTROnERI A 2angy &%‘ty d’&‘ﬂég‘ettﬁmf’ﬂ'éméﬁf’% tnsutfree 2 the dpyestream

C hvhak®er $HRvn/£8 00YFUG 1)0ft n$dy Bl kel P trEARAR tHd @&mpeddtlire of the

as screws or bolts. The plasma source 704 may

c i L2 iep tbe Sikeof e BRHIR 14 e o 8 dymeranEnpEiigibaflcs
t hAQ 20Asied irsfifk PE 'p?&egm&elﬂﬁ% differ ot gllﬁl;k?lratet tB%uQ%gaég:/. It may

is transported downstreamto the internal chanber
7 1@ adso dififigult todkegp sagivbafflge dermperatuse haiferan. pbort the shahber shown

t p | S{ql i oq. n 1

1§ PGP R BBt SR RIRE Pl

hdafflesiacgthid aran & diracdg uhdeanthe betlgtrafaksplagas sburce hrd receives

gas di.stri bution conponent, 712 can be efficient]

oA etops MR BRI Lt 08 At ey Spetature profile

oiRiyeAise A il berfgrIo Batd hidbuhiferin CRINRD RBnbidatiogd ficiency,
ressed. An C>rin9 714 may be di sposed between

be su
t Fyehig compligaias ths Preqsss- glaconirasty the gas diststiosy romponent

7 1A 2Ry N B psifiehhtROsmal e radiA!iflenti6R tAGhEBYnventional baffle
i ncl ude_one or nore l'iquid cooling channels 728

whdPePhichiaay prfgnee paifermity isthe featrerausst distibution of thg sas
| | G4tiButi GV EdmpSneRy £3 TloHEYts PRSI Abh 8 Rue feG8RpE ture

control system [0035] As discussed above, the gas
diflucthyagigniipimeonponent 712 and the chamber

[0037] The internal chamber body 710 may include an upper chamber dome,
wherein the top portion of the dome has an opening to receive the bottom step
portion or projection of the gas distribution component 712. The gas dispersed by
the gas distribution component 712 may be confined by the inner surface of the
upper chamber dome for further expansion. The internal chamber body 710 may be
in metal-to-metal contact with the gas distribution component 712 at a vacuum
sealing area. FIG. 8 shows an enlarged diagram of the circled area 720 (shown in
FIG. 7) that contains the vacuum sealing area. As depicted, an O-ring 802 may be
disposed between the internal chamber body 710 and a projection 804 formed on the
gas distribution component 712. As discussed in conjunction with FIG. 4, the metal-
to-metal contact area may be minimized to reduce the formation of metal particles

and heat transfer between the gas distribution component 712 and the internal
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top 708 have a relatively |arge contact area. Even
t hough they are secured to each other by fasteners

w@ 1@g/08081 i ght m smatch in thermal expansi on nRYT/OSIOT/019886
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t herebet ween and, as a consequence, rubbing may occur
bet ween the mating surfaces. As discussed above,
rubbing may create netal particles. To avoid rubbing
of surfaces inwardly of Oring 714, a small gap 721
may be introduced between theopposed surfaces inwardly
of the vacuum O ring 714, wherein the Oring 714 may
exclude netal particles which may be generated between
contacting surfaces outside [0036] It is noted that
t %ahl%gpﬁ&ﬁ} ’FU af, W83 g tii' &E& kPHIL O &R 'H&H&ef‘ﬁet%@n the
may affect "t he stFip rate-of the stripper nber
s hotemnal chatober tody 7dﬁanp Ichambéretop 08 mb mettas @hﬁ g%stdéstdbution
t |cals on the surface of the gas

hd%'tng)%%u{llon conponent 712 may vary with the
t op28lat Theimémalhhasbef bady 7 10mbp be domnsidrerathe ek teded chamber

D Dl A sehina et 726 oo bt ind fingidin afuresof

t hhe baduunesealihg ardd/26 rhﬂebé thepametas Itlﬁ)sefoftl’(warbﬁﬁid) BEFIG. 3.

arle rocess results may dif
lﬁrﬁ Ph?‘@g?rg@%@zr xbe hgatedby the one o mpre PP%tawstm
t Cbolggﬁa 16366 oPafokd F?o@elt s%ms&g ab4r Thel RerenEy 72&%@ B€rod-shaped
cha er shown in 1, the tenperature of each

Harrideq hoatpris) a5 bong heatent Thalsmpsratene ofthe méerpalighpmber body
S' N5nh)'bS ndhfBreiSyBe®frinhdre Lﬂaﬂﬁéraﬁlpe,e?&%xls%S OfrHehémperature

pl asma source and receives nore heat | oad than other
arssaspro25 chepdsaties wath acangiellgnsuchthatitherpewver spuece(y) Gi2# can be

oA RS i R e HBich g pRovide an

c cawpdrnatixt tegpetaturp rconEel&sysllem c@sna vastjort, e mraer source(s) 724 may

distributio Q on n nlflcantly

Sl ar o fOTRRRERE ol Wieal o Rolk MPaner iRy ) o

11@039%i Ak imthe oemhan&e stﬂ’iipfeﬂdﬁl‘[ﬁﬁber slHowihat 30!mm teinpegature of the
tr|b ti on compone

di st 712 o
al %ﬁ%i"?‘tfinwgaﬁ lé‘?‘{yd 0y gﬁ Keptdpefovtiapesdetroon; ét Tich as 60 °C,
f | fof tdfetyi redbohs) Whilethe kEFthtuld\6f the iftemal cirhadde %dpad(y may

710 may |nclqge an upper chanber done, wherein the top

pdERGhIP 19r350nE - dbvmipiauzethe hsatirangtar Betwsepitheinngpand outer

bthbRibesbSRed Alghh B4 Qﬁay%e%ir@@fdle@ the?bdirEer) 3&1s0, the extemal
di stri buti on conponent 71 as_di spersed d b
OYPZ“ﬁgﬂ

gahagmbst bodyit3may uiskcoodng chann 7}2}1@ control
' QEQEmiwatlﬂSeTﬁé iftbSat! F 88910 A3 JlQ&e£ 1IVQ§ bottom
er’ body

expanst on. he 1 nterna
portion 733 for gradually turning the gas flow dlrectlon toward an exhaust port 750

separated by a gap from a similarly shaped portion of the external chamber body 730.
The process gas and by products may be drawn through the exhaust port 750 by an
exhaust unit 758 coupled thereto. The exhaust unit 758 may include an isolation
valve 752 and a throttle valve 754 coupled to a vacuum pump 756.

[0040] While the invention has been described in detail with reference to specific
embodiments thereof, it will be apparent to those skilled in the art that various
changes and modifications can be made, and equivalents employed, without

departing from the scope of the appended claims.
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in netal -to-netal contact with the gas distribution
conponent 712 at a vacuum sealing area. FIG 8 shows

waroosohmpyged di agram of the circled area 720 (BODWA2007I019886
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FIG 7) that contains the vacuum sealing area. As
depicted, an Oring 802 may be di sposed between the

i nternal chanber body 710 and a projection 804 forned
on the gas distribution conmponent 712. As discussed in
conjunction with FIG 4, the netalto- netal contact
area may be mnimzed to reduce the formation of netal
particles and heat transfer between the gas

di stribution conmponent 712 and the internal chanmber

b ORPE .may be used to reduce heat

t?gﬁg gﬁségfmeeﬁﬁﬁﬁé i nternal chanber body 710 and
chanber top 708 as well as the gas distribution

oy e otk BBy et Yo SRV REL: B95% o féhigonductor
Vv asubstirats edtlerdin tier @embBatis miduntatie tocd vacahmaeithnibenahe aralber

features of the vacuum sealing area 726 may be the
saE RS %0se of the area 320 in FIG 3. The internal

chanber abidemdlldhamibyr bl yheifigdrdaytotbealigitsly @ippoated on the chamber
heaters 722 coupled tq one or noye power sources. 724

Th¥th 8giag besyeenpatensyripees of s bodyeand ansrsuggees of the chamber;
heat er (gas PHssaged éﬁt@n&lﬁ%}lgbugh-r&?uﬁ;ﬁﬁ'@;@hﬂiﬂ%ﬁh@ﬁo&ﬁ@he gas
(0] m

i nternal chanber body y be ‘nonitored by one or
noPassagsfpasnied todizesh pracsssas intgihe ehamher Jewiards thersggtconductor
723psepRerates with a controller such that the power
source?é) 724 can be activated in response to

t enper at domed énnsp sunfasgdidapied am averhethe isybsirate/antbcandine the process
au [ on,
TR nspal SRR Bttt Rt Al pR S Mot IR S}

of the internal chanber body tenperature. [0039] As in

t he cas the .stri r ,chanber shown at, 300, the .

t ompor st be BPEvRS = BRRE ST RS 1, 3PekhA 1030 Som OFseid as
Kk gissdpet ave anghsdaddiaee axesatieleof/ Bitersatiah egsosed sOfacef aftthe
saf t% reasons, while the tenperature of the interna
cﬁﬁﬁﬁ #ehody 710 may reach up to 350 OC. To mi ninize
the heat transfer between the inner and outer chanber

bodi es, _a_gap 734 nay be_ provided _ therebetween. Al so,
t he ext&r ABf Maqhepas r‘?ﬁ&ﬁ‘} llV%le"?rﬁyﬁﬁ'?’i‘ET ERIBPEYiRE gRe Apmare heaters

|| Gipberte®@BY tHebJayHAB VperabitotHeaCBBbbAY td 4 8esired t ture.
téﬁ%gratur%. Theggﬁtg?ngl cﬁanger bog¥ 7106%33 ?ﬁg?ﬁége

a curved bottom portion 733 for gradually turning the
gas fl oW GhE Gfdntl af AWREA iPBaff NaHSthe PR fudimPone or more

temperature sensors for monitoring the temperature of said internal chamber body.

5. The member as recited in claim 1, wherein said internal chamber body is
a metal body which includes a projection which forms metal-to-metal contact and

vacuum seal with a chamber top of the chamber.

6. The member as recited in claim 1, wherein the body comprises a main
body and an upper plate in which the gas passages are located, the main body
including an opening in an upper wall thereof, the upper wall including a vacuum
sealing surface surrounding the opening, the upper plate including a vacuum sealing

surface surrounding the gas passages, and an O-ring fitted between the vacuum
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separated by a gap froma simlarly shaped portion of
t he external chanber body 730. The process gas and by

w@e@doeiosl may be drawn through the exhaust porpCT758200¥019886
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an exhaust unit 758 coupl ed thereto. The exhaust unit

758 may include an isolation valve 752 and a throttle

val ve 754 coupled to a vacuum punp 756. [0040] Wiile

the invention has been described in detail wth

reference to specific enbodi ments thereof, it will be
apparent to those skilled in the art that various

changes and nodifications can be nmade, and equi val ents

enpl oyed, without departing fromthe scope of the

a [ .S

APEABRE L Tang e g Gl HE i oty a8 agRotorm 2 vaguum seal

s ¢harehmtdlerat. or substrate wherein the nenber is

nount abl e to a vacuum chanber, the nenber conprising:

an internal chanber body configured to be slidably

suppor t7eleméhbercdsantierd inicldimal , gamplisingamppenaidlower vacuum
surfaces of the body and inner surfaces ofdih d
c et Bess. (e pRGL e B R rLA e TG aUrio SPrIDR fhs 2o passages an
padiptedtcOforinlevdeadin sehhwith adowassua@es ofd &t wall bothe chamber and
di rect process gas into the chanber, to

r t he
o i oS EIM SHTESESHRUn g BRaber Va0 8??"50‘88‘38%‘%"@&‘131"3‘1

t Qo EAT 4 Vaduleh S4PSAthainippBfsuz o bR@nupBepAEi6s 6f §8fevall of the
a space which becones | arger at positions closer to

t gbasbefstrate. 2. The nmenber as recited in claimi,

wherein at | east sone of said gas passages are angl ed

to have axes thereof intersect an exposed surface of

t he sut$stFhemember ayrecitashipalaims], comiprising mtop|veallnszlewall and
fyr r | Si r i t

t WG ARTRE Lobl DA RAV gL WDk ey AR oAU AR B outer

t pepphaxy thereof) theHidewalhiryings thicknessewhich is geeiater &t an upper
further . includin or re.temperature.sensor.s f

D PO s B Forf el sFirs S o] ShenufE BREE 188 o aiow
b akkymember tocbeemizeed iato the chiuber suck klait mshibstiste sigiport located at

saj d i nternal changber body.j.s netal body which
! At DRIRm 21 e hamBeE Fan i Kithin P £ QPERIBE ot a)
contact and vacuum seal wth a chanber top of the

chanber e 4 i . .
9. The member as recited in claim 1, wherein the gas passages have inlets

across a first zone and outlets across a second zone larger in area than the first zone,
the second zone extending across an area no more than 50% of the area of the
exposed surface of a substrate to be processed in the chamber, the gas outlets being
oriented such that inner gas outlets direct process gas towards a central region of the
substrate and outer gas outlets direct process gas toward an outer region of the

substrate.

10. A vacuum chamber comprising the member according to claim 1, the
chamber comprising;:

an external chamber body adapted to slidably mount said internal chamber
body thereon and configured to surround a side of said intermal chamber with a gap
therebetween;

an exhaust unit operative to pump the gas from said chamber;
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6. The nmenber as recited in claim1l, wherein the body
conprises a main body and an upper plate in which the

w@amspa®snges are | ocated, the main body i ncl uBCTIgSZNT/019886
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opening in an upper wall thereof, the upper wal

i ncludi ng a vacuum seal i ng surface surrounding the
openi ng, the upper plate including a vacuum seal i ng
surface surroundi ng the gas passages, and an Oring
fitted between the vacuunseal ing surfaces of the upper
plate and the main body so as to forma vacuum sea

t herebetween. 7. The nmenber as recited in claim1,
conpri si ng upper and | ower vacuum seal i ng surfaces,

the uppgty sﬁﬁﬂbly@goﬁﬁéé Wth ééﬂ&%‘%@i&ﬂtéxﬂ& B@mber body

passages an ad pted to forma vacuum seal w't
| daeover topserfade of sasinigansl chambprbagtyawitle o gandlqrmetween and

L S S e

u p per saplhsoe sqmrcempe:rpi;imar topametglmpnof:esa g8 dedwadupled ta slaed
anb it i 1
C PR fﬂ@ﬂg*dtcemﬁ&wiﬁs‘aéﬁé?@%gﬁ'ams in s hagmber toppe

top wal | haV|ng a thickness which increases towards an

outer peri t her eof , he sj d havi n

i okl i e g it Magisigh 1 Uppsre ot gemal chamber body
t HRE1a8és ataddt bhecHaahélst Walihg R IOWNEF éboqiﬁF iffugd theR&miongh to
therein sized to allow the nenber to be Towered into

t HemeNg heat fropy ad extemal chamBerbady- support 1 ocated at

the bottom of the chanmber can fit wthin the centra

opening. 9. The nenber as recited in claim1l1l, wherein
t he gasl%abreghembieneerccipdinsclae dbsfugther qomprisinga fagdback

OUoh&hPs Feh?ﬂﬁ c%né@ﬁ&g‘ihéﬂ% rLt%foqgﬁld' c%oﬁﬁ% Auld Ao esald
first z the second zone extending across an a
nchapned. t han 50% of the area of the exposed surface of

a substrate to be processed in the chanber, the gas

outl ets being oriented such that inner gas outlets

di rect I®.ODeschagier homeited iraclaiem i 0,aurthagncindidg d teeperature

u trate and ter tIets direct process gas .
S sSiiem g eORPISS 1 AF QBets gmebratse SusErand provides
c hdiRati Catjistinght 6 thé enipRidiefe GGad idtdnghal cRaabed bBdY.
t he chanber conprising: an external chanber body

adapted to slidably nmount said internal chanber
14. The chamber of claim 13, wherein the temperature adjustment system

maintains the temperature of the internal chamber body in the range of 20 to 50°C,
50 to 100°C, 100 to 150°C, 150 to 200°C, 200 to 250°C, 250 to 300°C or 300 to
350°C.

15. The chamber as recited in claim 10, wherein said internal chamber body
is positioned on said external chamber body by a plurality of slots and pins, wherein
each of said slots extends along a radial direction of said internal chamber body, is
formed in said internal chamber body, and is configured to allow a corresponding
pin to slide therealong, and wherein said pins are secured to said external chamber
body.

16. The chamber as recited in claim 10, wherein said internal chamber body

is positioned on said external chamber body by a plurality of slots and pins, wherein
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body thereon and configured to surround a side of said
i nternal chanber with a gap therebetween; an exhaust

wanios/oeer ati ve to punp the gas from sai d chanber/U82007/019886

10

15

20

25

30

chanber top slidably nounted with respect to said

i nternal chanber body to cover a top surface of said

i nternal chanber body with a gap therebetween and
havi ng an opening in fluid conmunication with said gas
passages; and a plasnma source operative to energize
process gas and coupled to said opening for fluid
communi cation with said opening in the chanber top

11. The chanber as recited in claim 10, wherein said

€ )&Ea{ 884aié E'l@fg@&er@ QYon' %&ﬁ?&u@&ndm‘%ﬁ%&xdqnﬁm‘m %Hﬂﬁber body, is

for having a flow of coo ing fluid therethrough
r doonesd insatd W@rmlsdxamb@xb@cm and mr@d@;ﬂlom colrmpondmg

: ga?ﬂfg) R&ELD Edandrlvt?ér hgh%igu rtxi é&%%@&fre? EJ;Q%M ﬁlt&%afchamber

contro system o roll ow ra
omodald cool i ng f|UId t hrough said channel. 13. The
chanber as recited in claim 10, further including a
tenperature adjustnment systemthat is coupled to one
or noreg?z erﬂbecrtﬁmbreewmﬁéd h dldich po,ovheilein saidlcﬂﬁﬁilieﬁtop mcludes

adj ust nent _of t ture of .said jnternal chanb

D RFSSTEane SPRENCIIGHEBANER TeMtip240s Hid BFRIFRuSH 1o Temove heat
t%ﬂﬁ%&QhHﬁQmadmﬂﬁbeﬁﬁb systen1na|nta|ns t he
tenperature of the internal chanber body in the range

of 20 to 50 C, 50 to 1000C, 100 to 150 C, 150 to
2000C, RO0rfelecianidefas %’éﬁe& B YY) %nﬁ&%oh%r%ﬂ%oﬁfeeééack

The chanber as recited in claim10, wherein said )
i wpévﬂleﬁys@namablswyomr%@ylth agdEeTAtTS £Putrelledsflvig circulation

Q@ﬂgg ol ' Msand pins, wherein
eac Pngg% ??Hgggg%g ?%%Sha radi al direction of
said internal chanber body, is formed in said interna
chanber s confiqured e}

corres pgb dg ¥ﬁet§ %m%?mélg% Hered 3?‘8 N S%ga%cof%‘? j§ing:
said plsngpmmgaaeuﬁaﬂldhaosmhétreoehﬁ tiavachiandhambes dycording to

16 ng_chanber as recited in claim10, wherein said
|ﬁ4 > chanber body is positioned on said externa

chanbergeaedyinB plaanl by @k iof Yhedflasth®tSurdélGnBi NS,
wher ei neach of said slots extends along a radi a

di r ect iRSPCSSFINg hgisemicendygior Rtk WHB dije Plagma.

~ 20. The method of claim 19, wherein the semiconductor substrate is a wafer

and the processing comprises the step of stripping a photoresist layer on the wafer.

21. The method of claim 19, wherein the semiconductor substrate is a wafer

and the processing comprises post-metal etch passivation.

22. A method of processing a semiconductor substrate in the chamber of
claim 14, wherein the temperature adjustment system maintains the temperature of
the internal chamber body in the range of 20 to 50°C, 50 to 100°C, 100 to 150°C,
150 to 200°C, 200 to 250°C, 250 to 300°C or 300 to 350°C during plasma

processing an exposed surface of the semiconductor substrate.
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formed in said external chanber body, and is
configured to allow a corresponding pin to slide

wo b@soadoong, and wherein said pins are securedP¢DUSENT019886
i nternal chanber body. 17. The chanber as recited in
cl ai m 10, wherein said chanber top includes at | east
one channel for having a flow of cooling fluid
t heret hrough to renove heat energy from said chanber
top. 18. The chanber as recited in claim17, further
conprising a feedback control system operable to
cooperate with a tenperature controlled fluid
circulation which circulates cooling fluid through
said c h%n Nile mdtflod Bf BRIN 29, RheRiPHE S8 InBuctor substrate is a wafer
sem conductor substrate cohprising: supporting a
s eanil dampllaerna prosering eeroprises sirippigaiphototesishayer from the wafer.
according to claim10; generating plasna by use of the
pl asma source; and processing the sem conduct or
substrate with the plasma. 20. The nethod of claim 19
wherein the sem conductor substrate is a wafer and the
processi ng conprises the step of stripping a
photoresi st layer on the wafer. 21. The nethod of
claim 19, wherein the sem conductor substrate is a
waf er and the processing conprises post-netal etch
passi vation. 22. A method of processing a
sem conduct or substrate in the chanber of claim 14,
wherein the tenperature adjustnent system maintains
the tenperature of the internal chanber body in the
range of 20 to 500C, 50 to 1000C, 100 to 1500C, 150 to
2000C, 200 to 2500C, 250 to 3000C or 300 to 3500C
during plasma processing an exposed surface of the
sem conduct or substrate.23. The nethod of claim 22,
wherei n the sem conductor substrate is a wafer and the
pl asma processing conprises stripping a photoresist
| ayer fromthe wafer
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