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includes a support member having a bottom surface and a top surface. The top surface of the
support member is configured to support the substrate. The electrostatic chuck also includes a
base plate positioned beneath the support member and in a spaced apart relationship from the
support member. The base plate includes a number of annular grooves that are each defined by
an inner wall, an outer wall, and a bottom surface. A number of thermaily insulating annular
zone partitions are respectively disposed within the number of annular grooves of the base plate.

Each of the annular zone partitions has a top surface connected in a sealed manner to the bottom
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controlling a radial tenperature profile
number of independently controllable gas volumes. The 1ndependently controllable gas volumes

are defined in a radial configuration relative to a top surface of the electrostatic chuck upon
which the substrate is to be supported. The gas supply system is in fluid communication with

each of the independently controllable gas volumes. The gas supply system is defined to



across a substrate when exposed to a plasma. The
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across a substrate when exposed to a plasma, in accordance with one embodiment of the present

invention.

DETAILED DESCRIPTION

[0007] In the following description, numerous specific details are set forth in order to provide a
thorough understanding of the present invention. It will be apparent, however, to one skilled in

the art that the present invention may be practiced without some or all of these specific details.



enbodi nent of the present invention; and Figure 4 is
an illustration showing a systemfor controlling a
w0 adi7akiesenperature profile across a substrat eP@ITES2006/038923
exposed to a plasma, in accordance with one enbodi nent
of the present invention. DETAILED DESCRI PTI ON [ 0007]
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of the ESC 103A upon which the substrate 105 is to be supported. Each of the independently

controllable gas volumes includes a respective heat generation source. During exposure of the
substrate 105 to the plasma, a gas pressure and heat generation within each independently
controllable gas volume is controlled to influence thermal conduction through the ESC 103A

such that a prescribed radial temperature profile is achieved across the substrate 105.



[0010] Figure 2Ais an illustration show ng a verti cal

cross-section view of an ESC 103A, in accordance with
wop@7emsekli nent of the present invention. The EICUINBH038923

is defined to control a radial tenperature profile
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[0018] ©Né H500 03RRI RkdIRdes altagd plhtea0s fesitiped tehsmn te. support member
201 and in a spaced apart relationship from the support member 201 in a region underlying the
substrate 105. In one embodiment, the base plate is defined to have a diameter of about 15
inches and a top-to-bottom thickness of about 2 inches. However, it should be appreciated that

in other embodiments the base plate 205 can be defined to have a different size. In one



[0012] In the enbodi nent of Figure 2A, the ESC 103A
uses electrical force to attract the substrate 105 to
wo b@7vepesur f ace 201B of the support nenber 20RCEHNS2006/038923
hol d the substrate 105 during the plasm process. It
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[0016loinneetezemplaryeentedinedt, tgndepth dHOthe hendiat grooves withacie base plate

205 123(2%%)[1 rzgnge extending from about 0.5 inch to about 0.75 inch. In this embodiment, it

should be appreciated that the annular grooves are relatively deep, such that the thermally
insulating annular zone partitions span a relatively large vertical distance from the support

member 201 to the base plate 205. Therefore, in this embodiment, it is less likely that an



support nenber 201. Al so, each of the annul ar zone
partitions 207A-207D has a bottom surface connected in
w@2@ealeds manner to the bottom surface (209C, POPES2006/038923
2091, 209L) of the annular groove within which the
annul ar zone partition 207AL 207D i s disposed. It
shoul d be reci ated that of the annu
appreg R i AT DR WL O DERBHB e\ BRI hPger 207 Bid the base

plate tz@§ REGHch V8 BRILEARL cﬁﬁ&ﬁﬁﬁi‘g’hﬁ‘lﬁlﬁﬂion@ 3&1&1@61551 g Aeid7her
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artitions 207 -.207 e defined fr
tos. g P RFTe SR gl T BHPH T 8 DpRar S igion of
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a sepafpie !P&%@ieﬁfrl%‘t @nmvﬁ%m\ﬂkeﬁﬂr AO% SFaRR 18008 fH Hé‘ﬂnFPfo © support
strucRROM6 nDeldBEibdlty oA AUt hdtelidl Ghht id ddatelivth@rsaahidiBY thick RF
I't should be appfeciated that the annul ar grooves are
condnegivatddyoel y deep, such that the thermally insulating

annul ar zone partitions span a relatively |arge
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ess appreCIa anoun r ansf
and Hel dupperc lﬂienhlﬁt BOE rseitvh eo sdefipo rat numinfb af id@pemtedtly henthﬁ]s‘ele gas
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contrdl18e gLV l8@Ss 22Ae15Bhe r(ﬂﬁnéﬁUWQEén 1513 rbuset plate 2266nd prm support
whi ch 'the support nenber 201 is disposed in_a

it R EDERSIOEV At b 08 San BHGORR PoGiOYS BTy GEL serving as
msulﬁﬁr@é&(rﬂ%ﬁl E(%éSJ Egg LIRBI\ Qffso 1Hﬁud$e? RPRibe B RER géiatRR QOM&% 211A-

trate , al so enables the RF pomer to
211K, rsoch ehéhibd8m imaterse r@péctwﬂy cligplsadhwitkio pho mumh@rm‘emdmmdenﬂy

contr[oﬁ%l;lg S%%gb Jnieatrzl?g%i%SE hgf gjﬂbgg { %Hérat?on gc!t‘ég eﬂ%ﬁ 1211E is

ure eptc ensi
definefl td beinhmaaciplid te B6tom Hﬁ%&’ PO3A bf]thetsﬁmmrteﬁ)dmhér ﬂ@ln:trtd to avoid

t he t 0 be d t
LS BB S 08, e coll g b, sePRiats.
cont%ﬂmg 8% Dblurmled) BorPdd Pt o 8 trhdEH efPerdffe 6aMiroDotefZoned-Zone 5)

an insulating material that is coated with a
Wﬂh§U$¢E§¢éﬂi$y thick RF conductive |ayer. [0018] The

spaced apart rel ationship between the base plate 205
[0013hBigde & Bsig pp dHustrainmsbewing B cbesaividrieqy af £oncthes mipvieyshy described

w1thé?§?(éc Qég‘?u% %ﬂ%hélgéﬁ;a% %g;?e&&rer@ et g]% e?cel{l rhegocjill té??étgwged for
Zond\witk respéct it Bigme RBan tqually ap}ﬂma:ﬂld: EbethGrgakal temperature control zones
within the ESC 103A as depicted in Figure 2A. The gas volume 225B of Zone 2 is shown to be
bounded by the annular zone partitions 207A and 207B, the support member 201, and the base
plate 205. A gas conduit 215 is provided within the base plate 205 to be in fluid communication

with the gas volume 225B. During the plasma process, a gas can be supplied or exhausted via



vol unes 225A-225E within the ESC 103A. Mre

specifically, each of the independently controll able
w@2®70oleeses 225A- 225E i s defi ned between t he PEBES2006/038923

pl ate 205 and the support nmenber 201, with separation

provi ded by the annul ar zon®& partitions 207A-207D

servin Iat dividers. The ESC.103A al so
the gaf, eanduB2 1% a4 d'o‘?yg 5&3 fepchiave @ Set‘ﬁh‘} s proppuke within the
gas vblulme 29980 as th| n filmheaters, respectively disposed

wi thin the nunber of |ndependently control | abl e gas

[oozgﬁ‘l%i RS sl 5ep 2R -ex FRBBWREN ISt GRherffRGLAE QDlBS N B8 Bortion

A-211TE is defined to be in contact with the bottom
of base plate 302 UBAIsopountes by the onnulpregrbeves 2Wiprasngcifigalbyy diedgap 223 is
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respect to Figure 2A. It should be appreciated th
genepapign eQBRHE BT a%eepssm berizontl e d23-df shabbe awrﬁqﬁated that by

varyﬁl§§ g%%lg tp}égsd: rh Qb8 BBedsSroRAddsy, aRRhd] Q:@p&u%tﬁl% é&(ﬁ@ 'Ehe gap 223

r adi enperature control zones within
© can kesvatiepi Biuedthe igasprgspiee within Tieegag yolumsl 2458 @p38 v@¢d @omstrol the

heat %gl'}s er?]{&%% t%g T;E@ 1%9 5‘18@]% R‘%rhéﬂ)? 61%?%{1{%1 rere au rezc(S)Etrol zoge (Zone

2) cdriegponding tpthetgas 26lbme M@e‘l‘hemﬁﬁeu Hy defibing shedf SV il@ﬂeédto mclude the
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multg)ﬁnﬁe%ﬁn&ﬁtl a&ﬁﬂouade ﬁ&aﬁ@éﬁx@b&eﬁ@edcdﬁtrat ABeH@AInE Dlldﬁid 5) Although

as indicated by arrow 217, to achieve a specified

the eyakodjsnens f TEEWE 14 derifie fiyasradial tRmperde coplr2emes, it should be
appréiASLHIPAGEL A PRuRES oBRIURT RnlElWRE Bordtld® 2828 tan be implemented in

generation source 2 1IB and the portion of base plate
othe? @Bbadimments. sllntpmu@domyf whe Iachnhtempelgﬁmwersrol bireg provides more

capagiﬁlfycviviﬁ}il e é/ to ée I 819%2 x%&xgltthl’?ip% r% iéht Q%Bgs%ﬁg]sgﬁétra%a 5.

e un enerati on source

the p03|n hor | zont al ac
o2} 2 B05u0t% FRORS AhplR s, opbor™ o iR T varons
radidl lfeenp@eapure Somidl Bores QZ(frﬁrlgBone}ﬁ[) enpliestgibéd outiabbaiperabu®Bkdient can

i nch to_about 0.003 The orit
be cHANBHE OB O EEHER N ratbarar S9S0 Sisoeden df Hooibage 105. Tn one
emb&hﬁtaxﬁ #5329 Grébhre Y G hattiRflah 84 vAIBME P25 A0N5E Qi B8 cdntrolled
B and across the hori zont al gap 223. It should be

wnhalpaaliaeeq atedingzam pyouy 49 {Armig abwé,t lgaéel Br enesqhedigganh jhglium gas is
supp'ilgc? toqlgg VX@Adé gglﬁﬁes ﬁ%’] WéHé}t fnvdtﬂéf eﬁf%&iﬁi%mﬁ hﬁher types

can varled e gas pressure Wt
of gztshue ggsamlxtmies;reeg 2RteRen acan the sunpa:éldd tle ooty gds volieel @a§A-225E. In

yet a:n tgl?rsc}tm Oéiﬁﬁ‘a?’ a%gG(}uéE gag}%fs &18% 9”%@?} Igal}l( ltfgﬁlgf)/llle%l tgltltley Varloust gas volumes
225A-225E. Additionally, although the present invention is described as having radially-shaped
temperature control zones, it should be appreciated that in other embodiments the various
independently controllable gas volumes within the ESC 103A can be defined to correspond to

non-radial geometric configurations. For example, in other embodiments, the various gas



2) corresponding to the gas volune 225B. Therefore, by
defining the ESC 103A to include the nmultiple

w0 pabepereent |y control |l ed gas vol unmes 225A- 225BCT/UR®06/038923
ESC 103A is defined to have nultiple independently
controllable radi al tenpera@ure control zones (Zone

Al t hough nhadi ment of F re 2 . .
wotutoia 3 58 LG b SO R o0 LS B grmon o in o
mmdﬁgpgbgﬂp&mgggﬁggiated that a different nunber of
radi al tenperature control zones can be inplenented in
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substrate 105. In one enbodi nent, the gas pressure

base gotH05. K ShRld b aRPAROIGRL IO IHErS) SWDDL M magipa generation sources
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out arm | n one enbodinent, heliumgas’is
rangs gbp mroedsswondm withputourengiregs thy atdigtdempagpresitle as defined by the
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can
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tecdligR O PRI B0 P i s AR S5 SBPORGT L gHE g i ih cach
zonedh LAQHGHed! REr XaBSRNIn bidVeRiHolPEnt, ?eldéﬁﬁlbbp Bedbark doavélngused to
radi al | y-shaped tenperature contr ol zones, it should

contrgh thy higH @ENERIS SOMAES MrivpEAss, EhilsThY Resh eenoraien sapes i the other
thred %g%%@gﬁ Lhys ee? 95&35 oh lcﬂmlﬁlogaﬁatﬂé? ltﬁﬁ?@qu%ﬁé\bﬁpérgﬁre%nors in

can Ined to correspon to non-radi al
all ﬁgemdm rangs, cthm partioular ¢xample eﬁ@pdlmcah@herequmﬁsd@mwamre monitors in

the tila gxxeé L P % ve 3e?i§dﬁle0§£ Ikeﬁ&ﬁ'aacg g?(ﬁél%o ﬁ'ﬂﬁ? TS Mlé Qﬁbo%%%nt saves the

cost @mfliplagalﬂsaiciaﬂml With femparaqm@ﬁibﬁnirs ﬁil theé thed zonesfthagdoaibt lave closed-

o LB B SES B t  BEB g EB ous
apprd@RA it Mdny OF¥rehtN EdheRBE Bshafling! hdt ReR& &tlme selRRe BElRdl can be

thermal conductivity of the gas wwthin the particul ar
implpyppded 19 getisfisvaayiBR Piopgss grchiyslgmusdu@enther ral  out put of

t he heat generation source 211A-211E di sposed wi thin .
[0028hin prer ebaegdimentz Hiseheatigereratjpacsourceal I\ -2 i preprshtin each radial

tem;%ﬁaﬁ%% g(:é] i?ﬁ%%?gx?ee% %a he, %)IJAE bk %Pré e, %ﬂggl%ﬁ H&ﬁ%e{legation source. In

anothar ahibedmemathedmatrgensrau@r@erce Léhvél Hi preeeng irmekickmadial temperature
contplGBPate 58 91 o PP BT BPE R n Ol R, cachof
the HeBCgeRBrhticdoRttes 2f1/2aCIE ReBtindan @fcﬁldc%o‘ﬁﬁhﬂrﬁﬁ&n&l output and be
11A-21 I E can be increased or. decreased in ngn
commgﬁlﬁeqom{r@legdpugqotl@prdgaﬁgtmnco t@ﬁp‘é?@fiﬁ?@t each of the at generation

sources 211A-211E is defined to be independently controlled. Additionally, in the embodiment
of Figures 2A-2B, the heat generation sources 211A-211E are disposed within the gas volumes
225A-225E and in contact with the bottom surface 203A of the support member 201. However,



range of a process w ndow w t hout changi ng the radi al

tenperature profile as defined by the various gas
w@e@ssuses W thin the various radial tenperat uP€T/US2006/038923

control zones. Additionally, the heat generation

sources 2 11A-21 | E can be linder conputer control

based on_tenperature nonitoring
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subsiaie 165 AS PUEARS BCGVRT P il PH5S s, SULE Ip@ne-Lip high thermal
condiBFNET AAttH R 26@ Hchiks £ ANRLELANBoldneZBshel) 213! duck ARk kit hSe plate
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Also, a number of annular grooves are defined to receive thermally insulating zone partitions.



accordance wi th anot her enbodi nent of the present

i nvention. The ESC 103B i ncl udes a support nenber 301
whaoo7igrees t op surface 301 B configured to suppoPCT/Ukm®06/038923
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(002 8hiea 38t 2% GlogtFEo BSERE 2 HBFOEIVioH of (9P EYFERIE pyween the support

mem@&sﬁl P %e‘@aie'blit@ §(§53v9ﬁh1ﬁ Q rididl %n?p%ra%ﬁe 8&htrol QcQ%gkorIEhﬁZone 5), in
upport nmenber 301 includes a planar regi on 303A and
accorﬁan@e\rﬂﬂ@ﬂn@mmdanerﬁ iof thet preseniuinzentign 3He Eﬂn@labgr@ﬁ‘aqs for receiving
d
e GPHEI T SRR TAGE Dk B HDBE s, 3000
respes@iddouteraedil GDIKE, I‘B@9H,u3ﬂ9&), amﬁ aanspad:tane bbitem stnfage t(309¢'s 3091, 309L).

i o 357 i 5 0 Pt b 1 BB R s

surfaE@patﬁésﬂéﬁt‘i\teO Eﬁlt@lu rsﬁ@ecee tahd %m@pécueé Hobiempkfags. TREispated apart
303A i s about It should be 2$pre0|ated

relatiopship ppfwseh e b@fﬁole}a'ie &Qﬁtagg tﬂl‘?eS“PB‘ff‘ msmet 3 mosns £ 4y gap 323A

betwtesﬂ R RERS wall o? th% a%ﬂ ob"ing %&faﬁé\ shAteRe tlﬁ’eeziﬂnﬁﬁag fih Qtructure
have essenti al y an i ckness so as the

receiverd bk Hhesmniler gradveab @Sﬁawd mactcrelgtr,orrsbq Saeh@ﬁ@ iesbasel platea0S and

e 5l KERPSY 05 008R 15 G35 SORR PSR B e s

groo®®andathel outar surfagraciable apalar finatradtore mehivpd by ﬂmahjmdar groove. In one

emb G HBBRY 1B o108 St TR a0 Y A 08 o W pepmeihin  renge

exterligd o @Bout §.00 PR €b o, (&03hh@h thermal conducti vit y
material and includes a nunber of cooling channels 213

[0028 MaNodehstbotiid@nd) Afesuppdit MedBor 3‘04%&&1@515%@21;@ $@a¢an Yetscurately
In a manner simlar to the base plate 205 previously
laé%cbrhl phig ambegineat yse of dprex; wtwa%nar@ gt pestioning of the

annufdr 3. sé&%rk:ﬁg{nﬁﬂ St MHATIRY 5eeﬁveamuiaﬁ BV QOUP e FAE Bolate 305.
interior annular groove is defined by an I nner

Addigiondlyt &rshowdd bg amﬂﬂ;la@cdttbattammﬁnsram@van‘ih@l ogap rtlnlglr.ness 323A and

nnul ar . gr o ned n |n

s ooty PRt gt AL 200 08P et e

condiedvitye ftoiOthe e[iaﬁiduhr tdﬁﬁulaxﬂ il @rucfuren 3638 uc tth¢ &ase3PBE 605 to be

a nunber of nnm
Subsb%wégméf?%ed@f aﬂ@@ﬂf 61%@1&%959@? Sas1 37 3R kad %ﬁng
one partjtions.[0027 Flgure 3B |s an_illustration

100285l frgces wpBSTainsstp n theebaptplaieP4e and Exeiuepprt Frgmber 301

forn® lépﬂﬂﬁ‘ﬁ oaBIDBEtwa R 1iha Bekel f18e BBS and iR B 1A @uméehj(ﬂAaof the planar
radi al tenperature control zone (Zone 1-Zone 5),

regioaciBAdefifbesuppeth msmbeidRiodherameedipatt ielafmslia betweon the base plate
305 %Iﬁiv t%? gl!}p%]pl e E}%elam ucllls% 0@ 00N bh gag)r %25 @%ﬁ il btop:gm surface of the

ructures 3035 ar e
annulaistﬁxesﬂmcmf:s BOBE amitbe HaSOPate 3@603@@\]1)361 tmnlees peatrs pemarily

betv iy 1 VS, AbMEF SRR SE P B RAPToR DI RIS M A ovter

wall®bf Eﬂé%nﬁlﬁlﬁkuéraéveﬁ | fespebtiveBl UleehicB38of Sapd8hY @ﬁ&j 3Py af not critical.
respective I nn
Thereforep the thickness of gaps 327 and 329 can be made relatively large to ensure that the

support member 301 does not contact the base plate 305 during assembly of the ESC 103B.



surface, a respective outer surface, and a respective
bott om surface. The spaced apart relationship between
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pl anar region 3G3A of the support nenber 301. The
each b thecindepgadently erngrollehie gas p’OB’@teﬁé@lﬁeSPW@S 5213 &diAl sgrapengiaye control
zoneefﬁgnet pgoﬁeﬁ@@@ﬂﬁn fEERer1038. ]B}a#o?ﬁoﬁﬁ ?&b’sﬂfé" afkPRend3e thermal

tween t ottom surface of the nnu a
condsctnum witkeis t&O@Bomdmh@mbasmrqﬂoatrel 065, (ZBat kidsre heaprescribed
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structures 303B. Each of the heat generation sources 311 is defined to avoid contact with the

base plate 305. In one embodiment, the heat generation source 311 present in each radial
temperature control zone (Zone 1-Zone 5) can be part of a common heat generation source. In

another embodiment, the heat generation source 311 present in each radial temperature control



partitions 207A-207D has a bottom surface connected in
a seal ed manner to the bottom surface of the annul ar
wWQ@r@owelees t hi n whi ch the annul ar zone partiti oPCT/US2006/038923

207A- 207D i s disposed. Additionally, each of the

annul ar zone partitions 20718 207D is positioned within

its respective annul ar groove W thout contacting
zonedZphel-Lo%ed)i AR BF NAERNdSF i ARe WHERGN Qs eppodimenta pach ohhe beat
geneBdiBR 6BurcbOOBIL s Tbihes R GRHiRPRICbmmSh ahéR1af Bhtgutb 81dVB& Bommonly
the base plate 305 and"” the support nenber 301 )
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presgirg-gependent dimplaconductBnif dfie gen@ithiroRe martigie agpe, but is also

infllbhdel! ) R HeRGa1 1QRR JBYing ML QrlktaRfn LsBRrcHS 1 PHGRHSY Grithin the
and heénce thermal conductivity, within the various

particeleli zdnet Byrppentaelling thegas pudsswro riad heFenthermmal gneduiivitya within the
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tempetature gepelient cdnhie stabbdhed frem thbcents oftelsubdtateERG td Gleledgl of the
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of tenperature control zones. Also, as with the ESC

thermel PAtPuY aF pash edasaurtiniedcod? L ¢78 beduorsreB oL dieresendin ¢ common

Ui e ’ .
e} U035 SR gl el LARES Pl i et
tempesatipe petfilr & debned Wl the vameus §20 @B8RureRhwitlEsGeMaBB sahdid temperature
cl udes a nunber of heat generation sources 311, such

i
contg)gz?l}?ls'n filmheaters, respectively disposed within the

er of .independently controll able . vol,unes. ,l.n
0033 BREH mBphoft RRRAE ey of RS0 oo Bl B o8 be fower
plasﬁlé. Yeac@nis hefOht 2age oM t}ltiuh sdhbb@tb atrdmnhs @:{agﬁﬁ @rcﬁ:@skﬁA@ fa doh&quence,

pl anar regi on 303A t he support ne r 301 between
latergﬂoﬁtfgtr@r?ﬁ cHg6 bsTvern ﬁ*escﬁ?tercqfdfeeglbgte%%?n@@e r‘?g%ﬁ ofy tﬁ% S‘ﬁ’é%%te- The

laterSIBAGH Ailds Wave R WirE& BffSck bnlthe AGIILMNLEH QI A¥RhS oL bAChe wafer. The
with the base plate 305. In one enbodi nent, the heat

multidy, &rdial §mpsBtNe eompol z9pe sansbility peevédedr ity ESCs of the present
inve: ERAEUE e QbR %or wé}ﬁegdﬁ%lcg chtﬁa%gﬂ crggs tfi a@xeb}p%{rolling the
or a t her

common "heat generation source. I'n ano
radia ndmaebiaten tprofilé ecrbsdlie wefereFataxamplepthe &S C3 21 thepessenttinvention can

crea’% %ﬁ\pﬁr arg%l}gttﬁtgﬁ%ﬁ%e%rgﬁlee 8?1 g g%):g?s:s gl?r}qlggqxge%)?cq?e Pﬁ}fgzﬁg ?argse?ting critical,
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defined t ocpr ovi de a common thermal output and be. ) i
prov&gﬁr]a(ynqhg, ESCs of the present invention enable a better fit to critical dimension bias

compensation data, particularly at the edge of the substrate.

[0035] Because the gas pressure within a particular radial temperature zone of the ESC can be

adjusted quickly, the thermal conductivity through the particular radial temperature zone can



controlled. In another variation of this enbodi nent,
each of the heat generation sources 311 is defined to
wheoorndependent |y control |l ed. Additionally, i nPErUs1ves038923
enbodi nent, each heat generation source 311 can be
enbedded within the supportl4renber 301 at a | ocation
overlying. its respective radial tenperature _contr.al
also b pruseAsiviekly. A5 pacsyh the 583 Spabies rwfflﬁlet%ﬁ@gét%_ l §gmperature
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te ature profile as def.i ned the varipus ga
BSCp PoRaiped i, & P it doteoraniay pabiabs Bpdfhumes. m one
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ting ¢ritical dimension
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e present 1 nvention e a petter
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and a gas pressure within one or more of the independently controllable gas volumes of the

ESC, as indicated by arrows 405 and 407, respectively. In response to the monitored
temperature and gas pressure within the independently controllable gas volumes of the ESC, the
computing platform is defined to compute heat generation source and gas pressure adjustments
for the independently controllable gas volumes as necessary to maintain a prescribed radial

temperature profile across the substrate 105. Then the computing platform 403 sends



[ 0035] Because the gas pressure within a particul ar

radi al tenperature zone of the ESC can be adjusted
wa@eiockires t he t hermal conductivity through thePCT/US2006/038923

particul ar radi al tenperature zone canal so be adjusted

quickly. As a result, the EBC enables real-tine

control of the radial tenperature file.across the
PSRt Rt genciapn SR oBIroIYERG 5 NChas JRICHfeH 4y dzpEd09. Also,
the bdpulifg PlatbRl @03 s iaBbrog @€ Bas pro@uUddntrbBdihals to the gas supply

tenperature can be changed by up to 4C/sec. This rapid
systera 481, @5 indingisd bytagrpw ﬂdﬁaﬁg@speraﬁ% the garceiPPly spusm )} nsures that the

| . . J

R A A S e L
[OOﬁﬁWﬂiﬁqmstiRvénﬁm ﬁé{seﬁieeﬁ“cf&&fb@& %Me%? Yo RN e%@di?f&%, Rfwill be

the present 1 nvention also enable a center-to-edge
apprscibtsd tat thoseeskgteddn thecargumdireadingt the precalang $eifications and studying

Additionally, the heat generation sources present
the {eyien " acatiackaiiana pe ot SO dRpBI TP dng g pivlgnt grereor
Thetefory,aift 1i€ thténdedrolif thd) preséld Qhvenfi®) foludbd glirsactt alt&atidns, additions,

il lustration show q a . systemfor controlljng a radial
PermFHOB?. AR PRI Y S 85 el e i CORGRIAPERPTEE] t o

a plasm, in accordance with one enbodi nent of the

pr es@MiSHEHE? Bn. The system incl udes the pl asma

processi ng chanber 100 havi ng either the ESC 103A or

the ESC 103B present therein. For ease of discussion,

the term"ESC' as used in the remainder of this

description wll refer equally to either the ESC 103A

or the ESC 103B. The ESC is defined to include a

nunber of independently controll able gas vol unes hi

one enbodi nent, these gas volunes are defined in a

radi al configuration relative to a top surface of the

ESC upon which the substrate 105 is to be support ed.

[0037] The system al so includes a gas supply system

401 in fluid communication with each of the plurality

of i ndependently controllable gas vol unes, as

i ndi cated by arrow 413. The gas supply system 401 is

defined to regulate a gas pressure within each of the

i ndependently control | abl e gas volunes within the ESC.

As previously discussed, the gas pressure within a

particul ar i ndependently controllable gas vol une of

the ESC i nfluences a thermal conductivity through the

particul ar i ndependently controllable gas vol une.

Al so, as previously discussed, the ESC includes a

nunber of heat generation sources respectively

di sposed within each of the independently controll able

gas volunes. Additionally, one or nore of the

i ndependently control | abl e gas vol unes of the ESC can

i nclude a tenperature sensor and/or a pressure sensor.

[0038] The system further includes a conputing

platform 403 defined to nonitor a tenperature and a

gas pressure within one or nore of the independently

control | abl e gas vol unes of the



ESC, as indicated by arrows 405 and 407, respectively.

In response to the nonitored tenperature and gas
wpe@3suses W t hin the i ndependently control | abl BCES2006/038923

vol unes of the ESC, the conputing platformis defined

to conpute heat generation ource and gas pressure

adj ustnents for the independently controll able gas

vol unes as necessary to ' a prescribed radi a

tenperature profile across the substrate 105. Then._the

cohput i 4y elsriEestabie rshuels e pIsB B op radigl cteppgipture profile across a
| REhedisisd.-gnal s to the ESC, as
Smm?%%?@%%% B%§Q§§?%§ﬁﬁo9.ﬁg?§%, the conputing platform
408 seppodsneppr dpringedotfem prisesandea tansuriabe, Sheytowl sirfaee of the
the gas. s I yst e .andicated by arrow 4 11.
““mPﬂ“%egﬁ%%§§§“¥%§S§§§ggﬁgéﬁ§%§%sten1401 ensures that
t he bgadlye pastiohed benetthehé noppe mebatbet yndciant spatddadphae: rejaisonship

vol unes of the C i s, properl]y adjusted. 039] Wi
fromy i SURTRY GHECH G, b BT B CEH O R (b AR B TRy of the
plur@RPSTHnABAL Fooveed définkd bPsh ARGTRM &t QflertWdll arddtOSoRofkdutth@€land
in the art upon_ reading the preceding specifications L
and PBirakidy phirenmedly dpsylting anwglar| zopg partigens \raspeesiysly disposed within
' AN b 1843 Uh¥ALS8hS partiti
the e e e S B b e R o R bl 2 Spartions
havingw tptsidaceicomiecidé i aadehled pahnesite the Aoftam syrfage df the eypport member,
p tati.on and equi val.ent s fal L.thin th e
cach 8 0% U Teap e L i B S CdBiatl s seated
manne t6&HAl BdBorh. sudiice eif el anhalaapioove withik wWiieh the atnuddrlZongpatition is
. radial tenperature profile across a substrate when
dispesefhosed to a plasma, comprising: a support member

hawh&eind RNQhLSBE StdechdBntBNnR DR S VoRGRs id MFink®PBy the spaced
surface of the support nenber configured to support

apart fedationghin beiveen the bass @last andethp sunpert gweebep aprb Bie plyrpldy of annular
r R1pN 1) " HePnship from
roneRRBE, AR Bt U 3 OHACSR) P Midpolt el
plurality of annular grooves, each of the plurality of
ey SO SRShACH, R SR ) YOl B HE B iy o
annuldietlon@ IphiyitionaSis lpasitiorgd anithih ats répeaivp aninlin gosve without contacting
. respectiv?I¥ di sposed mﬁthkn t he ﬁl%;glitﬁ of annul ar
eitheg thsdipes gt of the 2puas epoxe e the g Wl o1ke InHiRRETPYP: of
annul ar zone partitions having a top surface connected

in a sealed manner to the bottom surface of the )
suppor t Amslepiegsiatie ghyrkogs repitedpin plaami &, ywhefeim g Rage Platsnie formed
10t in . f L
fronf hieh B Il A B PO En SR B LRk S suh
the gsoplete fuictitvisas wheéat kinkhe annul ar zone partition is
di sposed, wherein a plurality of independently
control | abl e gas volunes is defined by the spaced
4. An electrostatic chuck as recited in claim 1, further comprising:

a plurality of thin film heaters respectively disposed within the plurality of
independently controllable gas volumes and in contact with the bottom surface of the support

member.



apart relationship between the base plate and the

support nenber and the plurality of annul ar zone
w@asoriosieesrs connect ed between the base pl at e apdI/Ubm®06/038923

support nenber. 2. An electrostatic chuck as recited

in claiml, wherein each ofl7the plurality of annul ar

zone partitions is positioned within its respecti

. one : . : e
anhul arAyplegstpstatiy eiskias ESHEGEY G13 ivthsesin ¢ BeP Wﬂ%ﬁefween each
of th\é‘ﬁhdr lﬁ% of 116n ARDHLArs HOPLYEHOK of E bR Hdte WEHde®@by bREor more of
annul a groove. 3. An electrostatic chuck as recited
the annulad grpomed, a venigsakibickndse o tisezap being withirf ®ranegiextengingafrom about
i t her conductivity material and includes a
OﬂOQH%ES}QQPﬂgggHP%b channel s such that the base plate
functions as a heat sink. 4. An electrostatic chuck as

recited in claiml1, further, conprising:. a pl lity..of .

LR £ RGBS gk PR F I Sp SRR GG Hurali of thin
film Béddératsl de¥in&f toibB Qﬁi@ﬁdﬁd&ﬂtﬁ MnESIdHatddahleghgatosydlodpBsdback or a

and in contact with the bottom surface of the support
PresqribR$HBIOCES I8fPee| ectrostati c chuck as recited in claim

4, wherein a gap exists between each of the plurality

of thin filmheaters and a portion of the base plate
botinde dAibglecsrostatie chuol as rofiter e claimm Ul farthey coropresing: a

vertjcal thickness of-the bej Lthin . L

ot RGO FE o R Ba BT R h a8, B Y fpmunicaion
with@espéutive bastof dstpairality cfinddpendentle corthetiatiligasvalumed.,

wherein each of the plurality of thin filmheaters is

defined to be independently controll ed based on either

cl 9sed- Ap Qpcheedidagiacle ford ct NG Dasdiglr ﬁﬁ?&fé‘m&@ @td¥Be across a
7. An electrostatic chuck as recited in claim1,

subsfrefp theR CXRORSYIP 8 P2, SOBPUTIRE ty of gas conduits
de 5 grt%éﬂ'ﬂef]he{\/ltﬂ% :pl%ﬁ %uﬂéc%tc%nﬁﬁlréheto' sﬁ{)%dryﬂhlg substrate, the fsupport

co lcation w respectlye ones of ep urallt%/ 6] )
menibad épengle rildnar cagitr @id| alpluealgaof vohulaesn sguctites, the planar region
oo S R Y S B PP s ey,

of th MralktyRf af@ulg rfinsdtciured estepding perpardimmtarlyaioinn thedottop surface of
the urface configured to support the substrate, the

PPPGE nenber having a planar region and a plurality

of 3 BRRYIIAE pbitibnSd beHehthtBS suppbR ndndtRbnd BIG Qfacétedpan@diationship
between the top surface configured to support the

froms i sepnettenempr.ahe bise pfate inchiding, 2 Rlaelityott anpelangrapyes qagh of the
prfl AR e N3, L0 1, ARBEA 5 o s,
wherein a number of the plurality of annular grooves are defined to receive the plurality of
annular fin structures of the support member; and

a plurality of thermally insulating annular zone partitions respectively disposed within a
number of the plurality of annular grooves of the base plate that are not defined to receive the
plurality of annular fin structures, each of the plurality of annular zone partitions having a top
surface connected in a sealed manner to the bottom surface of the planar region of the support
member, each of the plurality of annular zone partitions having a bottom surface connected in a

sealed manner to the bottom surface of the annular groove within which the annular zone

partition is disposed,



a base plate positioned beneath the support nenber and

in a spaced apart relationship fromthe support
woreoobes1668 he base plate including a plurality BET/US2006/038923

annul ar grooves, each of the plurality of annul ar

grooves defined by an inneri8all, an outer wall, and a

bottom surface, wherein a nunber of the Iurallt

of

anfiliptain ypleelissofipdepansentheepnirgllzbie éﬁs\ﬂé’htnllf‘é lf"pfifiﬁnﬁﬁ iby yhe spaced
aparpfelﬁﬁﬂéhll@f)et@v%éh fhb th’é‘etﬂie{t@ SnPthe sBSHoRURARE: B AR InraBY brAnnular

plurality of thermally insulating annul ar zone

zonqpartitions oonneetedprtwedniid Baseiplatsend thewipnortmenbsunber of

the plurality of annular grooves of the base plate

that are not defined to receive the plurality of

anful ar Af ietecgbgtatict dhoels as ssaitdd of clhive §piviieraini dayh of the plurality of

nnul ar zone partjtions. having a top surface co

e 20 oA SR oRE TS HE R LG P Boorh B sptactin
eithdr @I¢H i@Rer Hallldd EreSouRP Yall oS BRI ular@Aste Qind bhBrel dabiRbf thy pRifality of
annul ar zone partitions having a bott om surf ace
annylgrfietieirasns Eogised WHhindh Hspectiye fwlas sFaogpathpytseriaging either
the hie wANAE Blte S R0 Ve HBILbIIR sWCE Bf th@ ey o%(/e zone
partition Is disposed,wherein a pluralifty of
|ndependently control | abl e gas volunmes is defined by
1O P
EO 1 he&g %%)ec%g{téhc c%er an?j’llg%dhm c%% . aﬂv]ﬁepgn Zlﬁasg Ipme is formed
frorrzmhgh plaarm:a]t dondts:ticnmeietidcnt atc\mlesna hhmbélaﬁeocpingtchameld such that
or.t n‘% . An electrostatic chuck as
thetfaé?:i’l?@ cHors asiaed sifher ei n each of the plurality of
annul ar zone partitions is positioned within its

respective annul ar groove W thout contacting either
t héli nnép elgairestasie chisk apieeised ipglorm 8+ further camptisiag:

gr Qogﬁrah?}n dofv"{ﬂﬁﬁ efilth %Q’Jars()fresbgﬁivﬂkruﬁﬁf)és%a thhlﬁnﬂfél Plurality of
tructures 1s received within“its respective
indeamd@htbr ccgntroﬂalée Bist Mumesmdtlawpmﬂ@ veitht therbottirm surfagsrof the planar
reg1on otl 1'I‘he supdar gtgr%l/e:nrlbe etw”&%n ! ace raglgétm??q n rcftt?rgse g%chrotetj}ﬁ? %I&rahty of
thin Iflﬂmmbﬁerﬁﬂ&fme‘dh@ﬁmmcmﬁet \kmﬂsme phsatpiatd.s formed from a
hi gh thermal conductivity material and includes a
nunber of cooling channels such that the base plate

fungti ons cheirdstdiRadhusM Ehkrecﬂeli inAkifl BIG tWhefAbdch of hhlsﬁfﬂurahty of
as recited in claim8, further conprising: apuralé_ydb .
eedbac

thin Sfmbegters iy defnpd o keradependsaidst soptspedchasqsorenithe dlsesrlaon

Jed& el Lo cOds rédistependent Iy control | abl e gas vol unes
oragneg r?Hr? %oor?t gét%’th the bottom surface of the pl anar

region of the support rrerrber bet ween adj acent annul ar
fin,st rﬁg e;(j cﬁgscsat%c C cko as re01 e l ur gfrrll %y %rgtnh agléf I{)It}}ft %lurahty of

heater s avord con W th™
annula. firNtruetuesstis dfinad bg arl m:lélksuﬁﬁicet acoﬁtexdsurmce@ hrad avbdktbm surface, the
spac\é\'(fl] %{Ja(ilt ?elaefl%%s 1? et%vgeen Rll %r sael ﬁlgty and the support member forming a first gap
between the inner wall of the annular groove and the inner surface of the annular fin structure
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a plurality of heat generation sources respectively disposed within each of the plurality

of independently controllable gas volumes, wherein each of the plurality of heat generation
sources is defined to be independently controlled based on either closed-loop feedback or a

prescribed process recipe.

17. A system as recited in claim 15, wherein the electrostatic chuck includes a

support member having a top surface defined to support the substrate, the electrostatic chuck
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