10

15

20

25

ELECTROSTATI C CHUCK AND CHUCK BASE HAVI NG COOLI NG PATH
FOR COOLI NG WAFER Techni cal Field The present

WO paosfti3en rel ates to sem conduct or devi ce PCT/KR2004/003387

manuf act uri ng equi pnent, and, nore particularly, to an
el ectrostatic chuck (ESC) and a chuck base having a
cooling path or channel for cooling a wafer.
Background Art In a reaction ghanber of sem conduct or
devi ce manufacturing equi pnment, for exanple, a dry
etcher, is nounted a chuck for supporting a

sem con I i @IScK h

an eIectrJ%?ggpgﬁgﬁggﬁﬁHgﬁggéﬁﬂgk ISCEBE%?SHH%§H§RYCQﬁDLHQG
c hPATHERGR COMLING WABERposed at the rear surface of

t he chuck. The chuck base serves to support the chuck.
The chuck base is provided with a cooling channel for
mai nt ai Ni'eYnizalcEiBRlt ant tenperature of the chuck, and
therefore, uniformy cooling the sem conductor wafer

| ocated on the chuck. The el ectrostatic chuck fixes

the waf erhdiprdd@ninRnf6h @Rkt t€ séfcofductor (deVige embnufacturing
the electroStatic chuck has a structure for genera

s
anc@lDeHo g MEre BREEUIGHY clooet Flsstratie shusk: (ityhand & chuck
T Op € ’haﬁgé 2 SYEEH | fath B HDHAU GofRERMALNO an

el ectro and a ectric filmsurroundi ng the
el ectrode. In order to increase yield rate of wafers,

on the her h q%%it is essentially required to
naintaigéﬁﬁl(%gaan tenperature of the wafer reacting

to plasma during a process, for exanple, during an

et chi ng process. en the tenperature of the ti.re .

et or " sibfoaR i BT HOMPRL O BB, POSWERLHRE cayipment
as?ﬁa QRimplie s Biyoat I:Iidi’,gis @xﬁolmtéd:] d elalck ﬁ@mppmimg acmngirdrs]mductor wafer
waf er is generate ring t et chi.ng pracess. .
el gt BQOF%SSChJ iﬁgm r%"@}’ce@da%td?o%’é’s@ﬂf’f‘g’&‘@#t hipgo?hUCk 18
W tldufted Sh'd GRIERBhses RiMidlEls difpekeatanPrédr sarfitR! dfumR Ciikk. The

channel , for cooling the wafer to paintain a constant .

t epipek daserseriss to Reppestthe chugke Jhe shucksbase ixpravided it a cooling
ch iLrectly: c ' hbuitd
orOREh, 8 SESlpR SpLuif ARRRIAL i o SHAD MO Brotr,

h agi fdredyncondiog thosentiaorghuctonh sadin dgratedfontthe chwski um

h | i [ . .
Che et eFieaBEGPERA Skt fRisThp FHHREH bk & Mtidolatf Toree. To
el gdd el ehd eectsosmpicy)dhnck Bhsee striaturp doe gemeeatmgsar gledtmstatic force

g; (r)lxg %]g{:t?%gar’gigezlidesgrtptdgfg t o}cle,cfofr oe&%x%pie? adsltr%g e g:bmprslsil;lg Fl eqectrode

and a dielectric film surrounding the electrode. In order to increase yield rate of
wafers, on the other hand, it is essentially required to maintain a constant
temperature of the wafer reacting to plasma during a process, for example, during an
etching process. When the temperature of the entire wafer is not uniformly
maintained, defectiveness, such as poor distribution of critical dimensions on the
wafer is generated during the etching process.

The electrostatic chuck is provided at the surface thereof with a refrigerant
channel, for example, a helium (He) channel, for cooling the wafer to maintain a
constant temperature of the wafer. The shape of such a helium channel directly
affects the temperature distribution of the entire wafer. For this reason, various
attempts have been made to change the shape of the helium channel to accomplish

uniform temperature control on the wafer.



dielectric material. The dielectric filmformed by
coating the dielectric material has a relatively |arge

wa hioskensss, and therefore, it is necessary thaeCHKgRo04/003387
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direct current voltage be applied to the electrode in

order to generate a sufficient electrostatic force.

However, application of such high direct current

vol tage | eads to damage to sempconductor devices

fornmed on the wafer, which decreases yield rate of

wafers. Al so, anodized filmnmay be easily peel ed off

due to angi t r; : | € .
chuck whéh TASE & (EieRHaing th iph UE Ro6LE i Spbjne cloowic
a pewel fecesshry to@enérate aniclestroftatihfored Balisposdédais formédibkcoating a

may,. be .t educed d ipurit.es b ener at,ed,.in t.he .
e Hieteur ST, “Dfe SRl b A Ry S e i Rot 8 Smateril
coRsd apdlatheifpRigd thicknek, dddethedesal it 13 recekdaryt that high direct current
acconpl i sh unllformte erature control on the fer. .
To vekiee b appligdr foothe eledirodpia ¢ Felon BT doSutfigient electrostatic

exaiet.e, HaweRe! dppicalvaniTauciBihREreBl @ittt doltdee18fls to damage to
chuck base to maintain a constant ten%(zrature of the

c hariconduoigrideticentormed en theawalbe wWhvishy dacraagessielil agte of wafers.

pl an sha : eRRa; ' ﬁ—%adﬂ

fornmed at% q%(ﬁgﬂ %(ﬁ%g?kﬂrgggfeagar e %:lg%eiei efoetg gg%tfg%\gt er slﬂﬁéo?dge part
unbf trendlgetostatic thudkhwhehbigh . diespauieal voltageripapplisdentAs a result,
of ,th |.an..shape qgf .the .cogl in npel . .

ot P erep s GRS Sbe BRUERRILL S RBlhod apq dmopritips may be
or géieeated frethe herstideelmntteyi sed. Di scl osure of the

I nvention .Therefor.e,, the.present inyention has.bee .

made | n W IEWFSHRHED 4R SWEHLE Fenstant InppergturecOT € Chuck in order
obe atcodhplisheurifoRmerinperit@st dodftol @npthewafer.alo this end, various
el ectrostatic chuck having a cooling channel that is,

capHBTRSs bevabssnmadeng Fpeersunple. s e0okidgich gy b REavided at the
MOURLGILRR th NRaiflaGf b cBRdtMt BrpBllre JERBE BRYCK, 'BYY WiicR9he wafer
uni form t'¥ of critical dinmensions in the wafer, and

t heaeboymiformiceedded. ng yield rate of wafers. |

t is
anot her j i ' [
ehuck. badh i e Wi BAa R BHAR 00 Rob Rl P ned at the
i sclnagkalase ofirenwionsidémd ngamameterst font voffookly cooling the chuck.
t epper at.yre, thereb fectively reduci ng. tenperatur .
doONERRUN: SmisPEreaY of tepli Bete BF "L ink qGh' 8 Srectively
ef telute tepiperaweldenigtibinst thatlarcklan tiecwafethasdeemidevisaine
aspect of the present invention, the above and ot her
obj ects can be acconplished by the provision of an

el ect r osDddldsufd vf8ke Invention

Therefore, the present invention has been made in view of the above
problems, and it is an object of the present invention to provide an electrostatic
chuck having a cooling channel that is capable of minimizing temperature
deviation of a wafer mounted on the electrostatic chuck, thereby improving
uniformity of critical dimensions in the wafer, and therefore, increasing yield rate
of wafers.

It is another object of the present invention to provide a chuck base having
a newly shaped cooling channel that is capable of maintaining a constant chuck
temperature, thereby effectively reducing temperature deviation generated at the

chuck or a wafer and effectively cooling the wafer.



conprising: a chuck base for supporting a wafer; a
dielectric filmnounted on the chuck base, the

wale@seeissd ¢ fil m having an el ectrode for suppl RCTER2004/003387
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direct current voltage to provide an el ectrostatic
force necessary to fix the wafer, the el ectrode being
di sposed in the dielectric film and a cooling channe
for supplying refrigerant to the dielectric filmto
control the tenperature of the wafer, the cooling
channel conprising: at least two first cooling channe

parts fornmed at the rfac t ' LG

correspo iaﬁ(éorfl%tlcf hvé’ﬁ%é)ég a%ﬁ?‘{t Oglfqt%? %erg%ﬁgl?té&egl th’ {Hﬁa?bove and
t hetlfer retjectohn g advampéishqaiaby sthe oprovisome efitani electrostatic chuck
circles;. second. cooli.ng channel pajgts f0 d t he
SUFPHBESIER T ABIGK BRe LT IED IS TR hAR e fir gpounted on the
C 0ghihdkIbAdea e HicRtric filth cha@ 1N 8 lehsttiote €€ Bupplyiap direct current
t hrough the second cooling channel parts rst

. f
t hveligge tonprenilesans JJeeHastativ foTrgrmacssagy & B (the avafsr, fhe electrode

fo%rﬁlgp Blspb& Fﬂ] &hé edikleBBica Mim! QnldN8 Ebditly eRdhneP 38H Gupplying
cool I ng channel parts; and a second through channel )
f orefeigerant touhh didestricefilne to egntioh ghediesiperatyre ©f the yypfep the cooling

su [ -ref riger.ant )
B AFER S LA DIl SRANE! a5 B st o
cotipr dislentyicsfie lcodespordliag tto ithe stgepagp aftthe wWadtrvwemeh that the first
whi ch.the el ectrode is disposed, the dielectri,c sheet

PoFRE iR TUPIeTS (o SRR Caeleo ARl egiiy (il ik formed
CO&F!&%Sﬁﬁﬁace Ryfethe rdadieotric tfﬁmhéqthi et far ﬁrs@{c}:oblﬁlﬁg f:herrmtalf parts are
cool i ng channe rts, | is near to the center

C heoReeger pachr Gien thravifh O eBePd,Loring HHEnE Birky (B¢t through
COLh&MRRNEHAE fHPouphttheBlefecidafln fér afp lﬁ% theatRigefan®to the first
the wafer fromthe circunference of tlge ielectric

fi fapd sgcopfh cophing chapnal partsising a sependhiiraiigh chpnneh formed dhrgugh the
co .

R e i g
cool i ng Prefenably, phe tdislecirie fdonne o ditlectrie Ivheat expmising stacked
coql | Ne r ' .G Of ' . .
oo AL BhyD AP ABE e B S3REE e s
oubsindattpelret] tothetdheck bass while beinggootpaessed. part s,

respectively. .l n,accordance. wi t.h anot her. aspect of,.t.he

pr esent *ﬁ?%ﬁﬂyoﬂj,e ”PSr\‘ier o tg‘? ﬁ?’ﬁt&g ne %lﬁlﬂgﬁ DRL&,aViigh 15 near to

ISU }ﬂh@éeg{tdi*@lf @i&dﬁél@ﬁﬂﬂ'g Fmaiscdispoisedwithii b distaeé eorrésponding to not
ocated. T uc ase nprises: a base bqdy for . .

SR LhangL4 of MFCRAmERT Rh e vafeL PRy e SFRiEraRse of fhe diclectri

Ccoqinng wrhapdel for cooling the chuck, the cooling

channel conprising: a curved part, which extends

out war d Prefaiablye theanimbher gf therpecond cooling channel parts is eight, and the
first through channels, whose number is equal to that of the second cooling channel

parts, are connected to the second cooling channel parts adjacent to the connections
between the second cooling channel parts and the outside part of the first cooling
channel parts, respectively.

In accordance with another aspect of the present invention, there is
provided a chuck base for supporting and cooling a chuck on which a wafer is
located. The chuck base comprises: a base body for supporting a chuck, on
which a wafer is located; and a cooling channel for cooling the chuck, the cooling
channel comprising: a curved part, which extends outward from the center of the

chuck base under the surface of the chuck base, which is opposite to the chuck, in
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chuck base under the surface of the chuck base, which

IS opposite to the chuck, inthe shape of a cross; and
W@2@b06a3b@r part connected to the curved part, PETIER2004/003387

circular part being forned in the shape of a circle

around the cross-shaped part. Preferably, the chuck

base further conprises: a connection part disposed

between one end of the cross-spaped part and one end

of the circular part for connecting the cross-shaped

part and the circular part, whereby the cooling

channel begi ns_at _the. ot e I .

oot et tfsdnd f Bndiffarfinged Rng HRIEN RIRRASpircular par

Pr tiap dbimed ih te: shapeotweliclé sropndihedeskswhiped panr i r st

t hrough hol.es,. t hrough ich Lift pins for |ocatin .

t e wat ePegrabe e ik P frtier olotien & et et disposed
chagibn i che CeHdv 6 tifel 6ldsé-Siped Rart’ sl ohé repll dthieugicular part for
hol es are di sposed between the craoss-shaped part and

5t heoreeting the gsessrshapgdpartand the sicwWlanpart Wwharebyethe sapling channel
ar fd h LsBSnedR

B0 e e kO S B T e R %18 s oL e Bi3end of the
suphtylanpartel ectri ¢ power necessary to generate an
el ectros ' or, t chu - and _t.he (o]

channel ?)getf%:r%lrﬂ&é&ﬁeg ubtgge ttﬁg?, {ghé}&g}%stas -‘Jslﬂlarg(g‘g- %igs??t hrough holes,
exthrodgh sawhichnlbfttgies forsloceingathe svafér ohdhes ehaokdarehnsenigh, and the

hol es. Brijef Descriptio t he aw. n The, above and.
10 op Flingophbpel v girEy (0o, dhet o PR A Targllen i 8" isposed
pr @stevten i thy estbdshapéd padbendoihe etevddr! yart)ngtel gleoo@ss-siaped part
the followi ng detalled description taken in
cofktapdy arevndshe frst fhrough nyi ng draw ngs, in which:
FIG 1 i prferdbl§\ViRs MaSAHoAR! ik YprokRsingithhsecbhd UBiousE holes for
of an electrostatic chuck according to a preferred
enBeRPlYIBE Clestric pewes resasary; igvaaneralan elegirostatic fogeg fogthe chuck,
Vi ' : i f
IS B B B oS e paf xbnds around the
ac awiddi pagts vbthersecqundghrougle Holesrbodi ment of t he present
invention; FIG 3 is a plan view schematically show ng
the rear surface of the chuck base constituting the
el ect r osBaitf Deshiptikn aftbeDitawmeso t he preferred
enbodi nrent of the present invention; FIG 4 is a
sectional view schematically show ng the chuck base
const i t uThegbbécartl ettt el5éas,ifeattivgcind atkaradivagtagss dffike present
preferred enbodi nent of the

ivention will be more clearly understood from the following detailed description
20 taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a view schematically showing the structure of an electrostatic
chuck according to a preferred embodiment of the present invention;

FIG. 2 is a plan view schematically showing the front surface of a chuck

base constituting the electrostatic chuck according to the preferred embodiment of

25 the present invention;

FIG. 3 is a plan view schematically showing the rear surface of the chuck

base constituting the electrostatic chuck according to the preferred embodiment of

the present invention;
FIG. 4 is a sectional view schematically showing the chuck base
constituting the electrostatic chuck according to the preferred embodiment of the

present invention;



present invention;FIG 5 is an enlarged plan view of
the A part of FIG 3 illustrating the chuck base

w@ewsve3et i ng the el ectrostatic chuck accor di nBCT/ERR(14/003387
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preferred enbodi nent of the present invention; FIG 6

Is a sectional view schematically show ng connection

at the B part of FIG 3; FIG 7 is a sectional view
schematically showing a lift hple of FIG 2; FIGS. 8

and 9 are plan and sectional views schematically

showi ng a sheetshaped dielectric filmconstituting the

el ectros I € :

enbodi rreir??é'oéz lfﬁg%glragé&eﬂﬁ ﬂb%%&n&fgﬁgppgg%ggﬁ\g}el?’ luus‘ﬁatmg the
shekticks hape ccodstituting r the flectrogation gchack aadvedding tohehe preferred

chuc ase | e bei,n ressed; FIG 10 is an
enleﬁﬂléagb“e Féﬂthepg‘iﬁ?fl}f‘%ﬁ?g‘ part of FIG 8
i Il ustr aFiGg ishesstiopdl-dhapelibnptrake shalvipgaohnédiohidt the B part

COﬂ?tltutl ng the electrostatic chuck according to the
pr@ 1G-&d enbodi ment of the present invention; FIG 11

IS a seckienpss a\éb&%xﬁpbﬁe%ehé}a&ticmlﬁ EoMing a GRS bf PIG. 2;
at theC art of FI G 12 is a plan view

schemat i EHFP,8 wb%\mgnlal amd %qctl%ai vigWsatchematieally showing a sheet-
sh%g SRR MARC Q:roﬂkﬁigtllﬁg’ {nb eel@ét%s@a[tfce ChGOPOLoRMe to the

pr esent invention: IS a p an view
sc!pmfmrecb atribpdmhmw cvfgtlm pm@crrtdmmmcm, ogspestivelyy, dhe sheet-shaped

i%e%%bc BRLAGhe AGERES | e LRGP HENE bERE cSiBRALIEN!

schermt | §8G) 10 mham/vemlgrgekiwlﬁl piemt oHtheRC (ﬁartléf FI3.Q illifstrating the

i's nal v tically.show base .
o chrelehtpef e SreLsiia BusolrniiRe B ffufosialtsimeR SBeording
i nY@ﬂfelp@éferrt’e_d émbddimkht of the piesent @westidignat i cal |y

showi ng the Ian sha&nﬁgf a cooling channel forned. at

the chucElGakb hacse VIS SRReTpAtcplly sBEWh 6ofrEtien at the C
f ohRSfPIGSENt invention; and FIG 17 is a sectional

VI w taken along line A-A" of FIG 2 illustrating the.

pl an shaptGol2 ihe rlewIvigwy sehrarpiisplly showingae firfflemepificrtion of a

b a%golﬁJEch%'égﬁJ] gCéO?dlhgﬁ) ft?lre %&%’éﬁ%ﬁ e HREE Q{Jretgﬂ‘g invention;

present 1 nvention r carrying e L.
| nvent i oRIGnl kiserplaostiew ischanhaticklln showidigraysacond modification of a

br %I)o l{nrgec agnml) ggéo%% 1S Ihe p?&’ex%c{e Sfibddiment of the present invention;
FIG. 14 is a plan view schematically showing the E part of FIG. 13;

FIG. 15 is a sectional view schematically showing a chuck base according
to a preferred embodiment of the present invention;

FIG. 16 is a plan view schematically showing the plan shape of a cooling
channel formed at the chuck base according to the preferred embodiment of the
present invention; and

FIG. 17 is a sectional view taken along line A-A’ of FIG. 2 illustrating the
plan shape of the cooling channel formed at the chuck base according to the

preferred embodiment of the present invention.

Best Mode for Carrying Out the Invention

An electrostatic chuck according to a preferred embodiment of the present

invention is schematically shown in FIGS. 1 to 14.
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invention is schematically shown in FIGS. 1 to 14.FIG
1 shows the structure of the electrostatic chuck

wa@ewsneisng to the preferred enbodi nent of the PCEE&R204/003387

invention. Referring to FIG 1, the electrostatic
chuck according to the preferred enbodi nent of the
present invention conprises a chuck base 200 for
supporting a wafer 100, on whiggch an etching process is
performed. Under the chuck base 200 may be di sposed a
chuck body (not shown) for supporting the chuck base

200. On
400. Gen@?gl fgﬂ&%ﬁe di rﬁec elr ?t;:ftl?é Fﬁgﬁg%%cekﬁgéw ? %crofrrr%hg] to the
bypzafmédkmtgdnﬂxemt bﬁﬁle@r@sémrmmhtxenbodl ment of t he
r t ] t dit I | egtr,
B e R S
Lserﬁbé(ﬁﬁféﬁﬂoﬁ Det Fﬁuithﬁélﬁﬁ)llf)éor%ﬁlﬁteﬁ Awhkclbbse 2Iﬂl)fo\!\ﬁ§hﬂ)1ﬁ)rtmg a
ei ng conpresse n e illustra e
o WhEE (PP Coms b NG PEOCESY S imerfogn %4]23@?&5 t@ﬁa @ﬁleci base 200
paﬁltaﬁ $04ispoaa cﬁlﬁél@r Sﬂ&it gcthSﬂ Sl ?ors.shﬁ%rtlﬂg'lﬂfe cﬁﬁa( base 200.

stacked on the f | ectric sheet part

al t houghotlﬁbe ¢heckebase; @%ﬁMﬁw diglephric %490 ur Genperplly, the
of r ehyvgl% [

di ((13 ?@ng%ee Bgreff 0 a¥1 gﬁﬁ]ﬁmgeco gb réﬁagrgg reli.lﬁ:jtodlment of
shthet ppwent difentongli bpuswed, aant hadditédnatt dietbetrBO(shedls avhich is
result, the electyode 300 is . V|d

o Bt aptueet ) B SBE AR el P P Bl e o fhe gpuck base
al 2@ Gl l(bemgnmmibremder Iathe 1ﬁus1:t*ateds embpcﬂlﬁ’[ent Ghg dielectric sheet
al um num (A enu ) | t er nat i.vel uc

5 Comend i s Stetrnd bt ahredf) aned b oSt Eetie eFCpart 402
di gh@elr o:if tish e di’ﬁéétrlé%eet' jShr‘é o1 calguhahe tdi€lectric sheet may
dielectric film400 is formed by attaching and

cofpmRisssiaRjuiehty ofistacked ﬁhF’]@C@ﬁesB?et PPHS-j s possible to
form t heBQﬁXF:leﬁ‘ Ghd ﬂfst %th@&ttn(‘!\’kﬁ&t Badi40h G&HthE sé‘@%h@ rdidlbctric sheet

havi ng exce lent dielectric characteri sti CS, and
thparéf%)ﬁels dispased xa dhineelectends) 30Q.r | As @ntesuls the slectrade 300 is

arﬁ L ﬁleﬁ? ﬁke?eg:tllb§ %IP} SeT‘hQaé étmadedb% qﬁ%}; tl:%emade of a

orne |ng an conpr essi n
di exbmiubnve: nwhéemateml ssclpass sofipee (Co), latinhorum YAbeor matybdenum

t he t ess ent.i ede trlcfllm

e Sg\gg{] Aﬁgem thvefljf ﬁ é:g %cftw? ﬁlée %tﬁlaal nay ég tcpated on the first

Sh&i%tecﬁﬁfdheét@ﬁrtueuv\een the electr ode 300 and the wafer

100. Congequently, an. el r ost i c sorptive force

can be s gli"ec icasst et fbfie lﬁfegﬁlca @‘ﬂ J&FB?CF &y attaching and

c Uééxﬁﬁﬂesé{ﬂé iR08ieleWirid shead R isqsi)sglmet ibefoﬁhetﬁé IdpslectB0 @heet with a

If the thickness of the dielectric film400 is

apgyelp,@trpﬁa{r@teylah havipgnexegjlent dielectric characteristics, and therefore, more
excellent dielectric characteristics are realized. Also in the case that the dielectric
film 400 is formed by attaching and compressing the dielectric sheet, it is possible
to uniformly decrease the thickness of the entire dielectric film 400, especially, the
thickness of the second dielectric sheet part 402 between the electrode 300 and the
wafer 100. Consequently, an electrostatic adsorptive force can be sufficiently
generated although low direct current voltage (V) is applied to the electrode 300.

If the thickness of the dielectric film 400 is approximately 1.3 mm, the

thickness of the first dielectric sheet part 401 is approximately 0.7 mm, which is
relatively large, and the thickness of the second dielectric sheet part 402 is

approximately 0.3 mm, which is relatively small. As a result, the thickness of the
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thi ckness of the first dielectric sheet part 401 is
approximately 0.7 mm which is relatively large, and

wao b@spbadekness of the second dielectric sheet PEr/KRA@2/003387

is approximately 0.3 mm which is relatively small. As
a result, the thickness of theelectrode 300 is
approximately 0.3 mm Application of |ow direct
current voltage (V) reduces the probability of

occurrence of arcing and prevents the dielectric film

400 from bei ng damaged due to such arcing or the

anqgdi l. | ed off, and therefore,
thgﬁs%(?&\% %dé) PE]F%S@]{Q?%E@&@@{ rostatic chuck from bei ng
decr easedpplicatadoft loan dlreu’rmmrneni ealtapee(VOf fedades \the 3probab11ity of

R Sitichte pE atinp i oreein e Shote o ARE Ao A HE fimaged due

r eehiggsh biengloeahé laﬁoﬁlhéd @mi ﬁoﬁhﬁelﬁgcﬁe%ddbﬁj afd rth&efore, the
sheet part 402, and therefore,

ble t
sniRvisey likke 94 thee cleglostalie chyely é?%ﬁwb?plﬁzs é?ﬂﬁ%@e‘gagg“ eaddltlon,
208 pwifs atd ﬁ?échiéelﬂ)%eﬂtﬁa oAb R PhRMtE R a%ﬁ&fonjeggmber

i's separat ed ra y anmounts to zero, and therefore,
the waf eAlsroapphientia efelosy direet eyrrend yeliaga ﬂthed@r:es the electric

Vv OF?%E% W%CO@&'@ICE ICI s%@e arﬂ M qh& ?ﬁ;él'ei%% rlteig ossible to more

I'S very advantageous I'n preventing spar
d i smbathiye sepata’.tc themafeind 06 diem dhee dhugkdease 260er Specifically, the net

ressure sever al re

PrERBLs Soeh s RARTEPEss SR oY Amolyfls 1 Sorh SRR 18Rtfore, the
s luw»fa&ﬁel 00far besdiiaﬁitmtfith(ﬁlt fsln%mg é0being dmhaged
el ectrost at uc rmed a . co hannel
for cool 'R 1?%’@“\/\%’%( f%’@"t FHECH oW { a‘ﬁn‘éﬂry §§Uantageous in
SUpRIveREnd) 8pdrk NAiédHargea svHie &ﬂ@eb@@%néxﬁteﬂhlﬁldeﬁ%wer . pressure, for
surface 100 for _cooling the wafer 100 to contral

t e ffERRlefexergk miTRE, w&h%reaiw chamberWhen thepygaf %rekO@rlﬁ pRpgrated.

bel ow in ad %@'shr%&b gﬁﬁ@\a@a&aﬁa ind ¥B6 &f the0Qbdthbtatic chuck is
channel causes the difference I n tenperature between

t hﬁom@dtaam(ﬁm changel HRO Efgeoopag tthe waiérelQfaf drhe egeding channel
th . 0 a

di ?}gﬁ S 1es el u%n ﬁa‘g/hsc V%ﬁlggrgntf)%i’ﬁeen{ea? nblteﬂﬁ 500 for cooling the
pr waﬁ&re]s()Oatonmntto} ke timpoatiiengf ﬂieawal%t IBOthh:ht wilk be described

bl | ishi f
oL CTBL AL M\ SRS LS g e it
m M Rmpéigtuke eesenu iR detérapar® rendAttich edgh paat o IthBMWafer and

t o therglomodt bR onBBhe iR atnens o S bF SUES of The present
t hﬁx&hﬁ&&%rbp@seél &m&@qzﬁ@rm'r ESSIfga chiiRUAVON ghA (sn@apable of

shown) ext'end mg fromthe chuck _base 200 to

t he
coa¢qomplishingnenifoygp terppsgetyesr distrintion) thqv@hpwethe wafer 100, and
U e pResrBte hniffizihd Bl ftire Jd@@lahén.

Although not shown in FIG. 1, a path for supplying helium as refrigerant
to the cooling channel 500 formed at the surface of the dielectric film 400
comprises a through hole (not shown) extending from the chuck base 200 to the
cooling channel 500. However, controlling the temperature of the wafer 100 is
substantially dependent upon the shape of the cooling channel 500 formed at the
surface of the dielectric film 400, and therefore, the cooling channel 500 will be
described below in detail with reference to the accompanying drawings.

FIGS. 2 to 6 show the chuck base constituting the electrostatic chuck

according to the preferred embodiment of the present invention, and FIGS. 8 to 11



substanti ally dependent upon the shape of the cooling
channel 500 fornmed at the surface of the dielectric

wo dos0é360 and therefore, the cooling channel BODKR2004/003387
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be described below in detail wth reference to the
acconpanying drawings. FIGS. 2 to 6 show the chuck
base constituting the electrostatic chuck according to
the preferred enbodi ment of thge present invention, and
FIGS. 8 to 11show the sheet-shaped dielectric film
constituting the electrostatic chuck according to the

d.enbqdi ' . .
P S SR AP Rl ohic i POERER g R B Oy lfick according
Chys ke eerivddi drebdatiinggt efdthp rpesseat mvsﬂﬁam fthe ahdey-shadfed. dielectric

<t s thgrnerisdin s ek g oHLle e Rl

el ectr OSB?Edlﬁceﬂf}“ ¢KG 2L & slhm glekosch&%aﬁédﬁyedhbwﬂng the front surface
enbodi men present |nvent|on 3is a

vi et Hlauekt basal dopstikbng iy elerosiadic @tuwka?@éowna H)efhe preforred
ChulooBifktént CON file! Iﬁg ilvRfti G, € FTPSH aiE' £ it SHew schematlcally

accordi ng to t E erred embodi ment  of tthe pr esent
i nvlecpwmgnthe Ae@: sutfaos af the cahuek diase/ ﬁem%tlsmm@rﬂta elg¢trgstatic chuck

SRR LML I B SR . < 5

pr e&ﬂmha] Wewrﬁchemaudélll@ shbwirg tha chnd:labmd:opbmtmg ¢w aléctrostatic

sc Rl e kS iterors nuberindiuF it siesepy fpiifiony G 5 i

3. afrl dalarged léh YESE ioPNaE A |1Q1W of H‘QG&BI CHIGY 6 hwwi degtienal view

lift hole of FIG 2. FIGS a
seéeheswically shewipgironBeqtion at ;thf‘sg afe EP‘Jé hge?%ﬂe’& a sectional

di glReidhbmatiédl 'S i414% héve of PRG.&. ectrostatic chuck
according to t re erred enbodi nent of the present

i nventio IGSe&B@d: axecplgn andheectpeal ivieyrragshgmatieallyshpwing a sheet-
f' 'sﬁfa g 9%1&3_;}@%% msﬁﬂaﬁn hareke g@tf»?%stm | Bubei ' {ording to the

esse I'S an arge an view of
paprefarredilemboarmmtdoﬂ:ﬂ(a prs::sentsmarelstm i resgzictivelgvthe sheet-shaped

5 ORERLNE Ry heTiepeFBAR | R bl whilE bBohitestd firc. 10
i f 1§T&ﬂ enlf@fgedl plmb gm Zﬁﬂ?h% @?fémftsﬂlf}ﬂ 8t entl EIZK?-JSI I()fhsaa: rs]ci;:'uonal view
ihggt}g g @ n%@m%?qf’ﬂe?’ tioned the p@éf’tﬁﬁg&) and an edge

part 230 refertiig fizkttt6 F1G8s2 t@ 90theashusk st 200 fslfmdeofodiiminum,
FIG 4. The front surface 210 of the chug}(‘g fké:i)ase 200

hagnri iscensuctsr spettthat a siepi in dommed; brtwern ntysygface 210 of the
waf.ghciliile 260 \tvﬂﬂcﬁ fﬁde%e \tvﬂ%r M(P %d%ﬁreﬁé@ ﬁat@ i@O 'af thterbﬁuck base

chuc ase is fornmed such

f r 8A0, @Lﬂlrbar@enﬂﬁ 2 ond FigHt.| yThmfrewfa@% ahO pﬁﬁle C(bfle base 200
t h%ag\@tts eerdgéggapeﬁoﬁccgffﬁl@ltoeth Jh%pe of the wafer 100. At this time, the

front surface 210 of the chuck base 200 is formed such that the width of the front

surface 210 is slightly narrower than that of the water 100. For example, the

diameter of the front surface 210 of the chuck base 200 is approximately 196.1
mm if the diameter of the wafer 100 is 200 mm.

The edge part 230 is provided with a plurality of through holes 231,
through which fixing members of the chuck base 200, for example, bolts, are
inserted. The entire edge part 230 is anodized such that an insulation film covers
the edge part. However, the front surface 210 of the chuck base 200 is
maintained bare. To the front surface 210 is attached the dielectric film 400



di aneter of the front surface 210 of the chuck base
200 is approximately 196.1 mmif the dianeter of the

wowi0e06286® i s 200 mm The edge part 230 i s pr oRCHE#®2004/003387

10

15

20 .

25

30

with a plurality of through holes 231, through which
fixing nmenbers of the chuck base 200, for exanpl e,
bolts, are inserted. The entire edge part 230 is

anodi zed such that an insulatign filmcovers the edge
part. However, the front surface 210 of the chuck base
200 is maintained bare. To the front surface 210 is

e A o OO 2010 o sse

showmn in FIGS. 2, 3 and
4, the cAschobasia PIES.hAs3 angl4yrthe |chyclofoasd1 Qﬁﬂlgias a plurality of

o1 LERvgt BTt CERCHHAL R PR RGO B g o oBtgg pomnection

V\'hﬂﬁb‘ugt’:h h@la?.}lllnﬂ?«bﬁg?lhévﬂmlh aslaaﬂgim vgg% (Igﬂ rshbwnp Gordiupphing direct
current v age.to e.e t.r ode I.S

1 et woags rha Siserods A8 MisBasAARdRS diTRPTanfIm 4905s inserted.
20@14@% dhiubk BeeR02k3 Lift fU184B1B, WibGgh Whidh 1t ?ﬁls ((ﬂ&tshown) for

shownj for separating the wafer 100 are inser
t heepatatingtthawaierdoue mssrted.t hla the pbastrated qrh@dlmﬁm the number

hol,ee é%&dlés 7184§ fo%g%lécﬁ ﬂ;\atta Rpfly chh bt fledcan be

used. erring t an“alr hole 203 1Is
connect eRefeoringhéo [FIGt 7Theh @r e .203hie ca)nnedi@d ¢o Ag3lifishades 213.

t hrou cQANes th

ndn A A FORE GO oMfsd b PR 15 R the chuck
t hbager2Qol. e Mhefaiit llilﬂe 208 tseves to suive el problenof theplift pins not being
oper at due t | eti on of. air, wh e fer 100
o seoffy St ahe T oltite Dol taetl P ol BRI RGves i and down.
t hipb@br Woedsabir shﬁioehlgz %wsanﬂ)ugh eheh@hole 208 ahd filierplioRs the lift
are,  snoot hl y oper at ed. a result, the fer snoot hl y

moPS apsTeartihly GRFrategef ésrairﬁal Ity Ehewifer sopesthly Jnoves yp gnd down.

the Chuckeﬁ‘?ﬁﬁ% BAR Ba3G8. P! 36aAd iltke chidk S‘d&@%b‘has aplurahty, for
eight, of firs h I

supply through holes 215 for supplyi
hebsamplas eightr 0§ efriréhtsupblﬁ Heouglplholes 2hanfes| Slam%'mg helium as
f o I T
¢ % %rg%tp ;‘tﬁf %Péfn% @l’ﬁﬂz{nef 5@01 gdrglregqt ﬂll%% i dAc@ o‘kocﬂ? dlé"&tnc film
t hAbQig hTheh first shpplfydhmagh doolesh Sdire |adigned wvithi first ﬂfﬁough channels
whi.c h cr | el T
SUB tgca ghe(iiehc He, gl ar“gl Hopvrlrlg ?e acieg%fﬁ%elfaebeld)&'%ﬁ detail. The
poﬁlrstt Isﬁplslyahrom@b mmsdklstms dornid amhffeprpohm@lst af thbehuck; base

of the wafer 100,such. that. t
e o ShrrbapoatRbah B GuRErnb S D,k b B e qugply through
AI B6les 215 @6 ulbr SURR laYcdnbéHe kiRl € Addo] d sechad B‘ﬁ}ﬁbl}’zﬂthraugh hole
posi tion of the chuck base ZOQ%gg%gﬁgﬁondlng

cerlBis fmmedat getasiionoef. thygu FRFSPPe lgg,ghthe center of
holie, dferi 02l HBBERMMd Bupply ¥@08h hole 217 is aligned with a second

through channel formed at the dielectric film 400, which will be described below
in detail.

Referring to FIGS. 3 and 4, the chuck base 200 is provided at the rear
surface 250 thereof with groove-shaped distribution channels 251 for
simultaneously distributing helium as refrigerant to the first supply through holes
215 and the second supply through hole 217. The distribution channels 251 are
radial grooves intersecting one another at the middles thereof as shown in FIG. 3.

The second supply through hole 217 is connected to the intersecting part

of the distribution channels 251, as shown in FIG. 5, which is an enlarged plan



t hrough channel forned at the dielectric film 400,
which will be described belowin detail. Referring to

wo-@S0636@nd 4, the chuck base 200 is provi dedP@EI/KRR@®4/003387
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rear surface 250 thereof with groove-shaped

di stribution channels 251 for sinultaneously
distributing heliumas refrigerant to the first supply
t hrough hol es 215 and the secoyy supply through hole
217. The distribution channels 251 are radial grooves
intersecting one another at the m ddl es thereof as

showq, 1, (}ﬁ% t;%rt IP%IGG%O”%lwpfﬂeyﬁfsP sag;ap 4 St%ﬁ%leészls are

connect e nterséctin
c haometted 2bthe eads exihhwdlstrrbtﬂibﬁach&neWﬁﬁ hrespecamelgn | ar ged

pl anvi ew_of the art of FIG, 3. ALso efl

Bupply ¢ fPEigHem Gy B imS s, SihrelvE divtiOfed @nthe Bt supply
t hehreigH Kdl&d2 1 Dandciha RB&Ingd s21§11 y thesigh tiolevZ1 Athrough the distribution
Cbnsequently, heliumis sinultaneously distributed to

t hehaaels 25k uppl y t hrough hol es 215 and the second

supply t RE@H@I% FRoE 1871d 1, QHQ Hletlé!:@rl&'ﬁﬁh r41()b li!i fd¥hed in the shape
e

channel s ferring to

d| ef eteekedshests suchothat ﬁlefe&qﬁ@de |3ﬂot1=’nélSB<Pﬁ§6én éhe dielgstisdilm 400.
ts‘ﬁov%ﬂgﬂ fFf[{’v 181% esh%ee&fh hedfe1dtc 'fﬁm%(ﬁpﬁﬁf‘éggbﬁhsttg &he shape

dle ectri own I n

t hef theetleckrtiase 200.m The® dmbsrqtm; rb'thd@(l &5 prowided arpth tft holes 413,
the,chuck b r f 4 i

pr SRl dts,,ARRSed P JPE 4 ShAE T3, fdéljrngéda?’pgdﬁé FRRe poase 200,
t heespedtivelyplsech #ibd tlﬁc‘)hftepinsit:art fbe interteld ibtosthe A0 holes 413 of the

B o e B b SEhE e v
thﬂ13is'ﬁiﬁltsfu@hﬂﬁttQﬂt}ﬁﬂﬂlﬁEﬂ@anHehﬁe@UWbET of the lift
hol es 413 is four such thagogninggl nlifter

used. Théhegeplingychanagi0 b theetpret Sm}%cm%@e dielectric
S UKLAUD0%or tc&?tr(ﬂhﬁé @Het fe'n?peﬁdthﬂ@ F0@e FvfeC P00, Q| do@ﬁnﬁ e wafer

ngerature of the wafer 100, i.e., cooling the wafer
10@ 0.ThEheensling ghanneh 780 cgm@rlmmrlcazséw(agrqowéhamdfﬁrst cooling

[ I as 1
mh?@ gfgggsg%gse aoﬁgghgﬂ |eF&E?§% &@' Odﬂﬂﬂmﬁ?%ﬂn1400
cocomesponding o the ¢dge padgd thawtafayflot)rseckx\dfae thel Bt sending channel
that .t flrs oI|n channel art 501 d 3 rm

comteshop} enfiion B8t BehHRR P F erviin Y giel ool channel
paphss SOIL aﬂdthSQﬁe d[@oshdsamph&dhtq @ﬂ secahd t:yoltu‘ig Slmrmeﬂparts 505,

¢ At Aganee et redrLirethet et ol s RRG Ceihr dannel parts
pasb s akd30Rak Me@é&t&%ﬁeﬁﬁ&%ﬁ@gﬁaﬁ@ sé2blié CodlgO¢Mnel parts
t he second cooling. channel part
505. The thickness of the entire dlelectnc film 400 is merely approximately 1.3
mm, and therefore, each of the first cooling channel parts 501 and 503 and/or the
second cooling channel parts 505 is formed in the shape of a groove having a
depth of approximately 0.1 mm and a width of approximately 1 mm.

The dielectric film 400 is provided with first through channels 515, which
are formed though the dielectric film 400 for supplying helium as refrigerant to the
first cooling channel parts 501 and 503 and the second cooling channel parts 505.
The first through channels 515 are aligned with the first supply through holes 215
formed at the chuck base 200, respectively. At a position of the dielectric film
400 corresponding to the center of the wafer 100 is formed a second through

channel 517 for injecting helium as refrigerant to the rear surface of the wafer 100.
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505. The thickness of the entire dielectric film 400
is merely approximately 1.3 nmm and therefore, each of

W0 b@s506236¢ cool i ng channel parts 501 and 503 aPCif/&ER240A©03387

second cool i ng channel parts 505 is fornmed in the
shape of a groove having a depth of approximtely 0.1
mmand a width of approximately 1 nm The dielectric
film400 is provided with firgt] through channels 515,
whi ch are forned though the dielectric film400 for
supplying heliumas refrigerant to the first cooling

ch ne 5 o}

ChEAREDS R e 2oh SBPoBER it 5P 0nAO0H7 Bk o digmeter of
almgnednmmﬂwOShmnfirst supply through hol es 215 forned

at the c k ba ect osi.t

the diel Pgrﬁ eS%)% tb tﬁalahav? 8’(%{% cons r?&lo?l fthe first

corr e center o
t hendvedcnd b@@lllh@ cﬁaﬁmﬁbﬂaras Ser andl 505 rafm dhpﬁieﬂrmbziceﬁtlﬂ) the edge

for |nJect| hel i um as, refri ger.ant
suP¥h ¢ the V‘(a%‘“é f@sﬂ‘ Tnﬂﬁbefsye ofhe; FRP ‘Fﬁgr &ta“ﬁ%dggoelsoﬁ?flsuucwd

t hgmqha@ﬁwﬁleﬁj ﬁﬂg'é FRdo® b7 rdfASeranttl 3UFYIRA t8fthe edge part of the
approximately 0.5 In the cooli ntgt channel 500 w

thé’a&’@om 61 £0BUAIESNY thec cemer, Pamheo heswa%ﬁdl@ecaﬁawaﬂy, the
c%dlﬁ‘x% &ﬁﬁﬂae&ooogréoiséﬁ)éte@?gclﬁ%t Q Hélﬁﬁﬁsa%Qefn%srant injected
t to the edge part r

adj ace
wofrds themcmubthrwgglntimmnel 500 $15ppb@¢h§@ the cerdersparh of the wafer

elativ AL

st SRR s bR RElh Y R BFORE chinel pets 01
t Oaﬂich 803 enther sepmd c@lfhﬂgh&mmﬁlqmrt& (25(05 Eﬂmfhcaralcbynedtlbn channels,

lin h 500 i s copstr ct such that only
he ?Bﬁg%éIﬁ@?ﬁ#@??ﬁhpm?ﬂfﬁft .ﬁ@n1the second t hrough
ch ?nneaogéﬂ%toaﬁnﬂél IaRe |c|66|11ﬁg3ﬁlﬁdﬁ1QeE@(Dﬂ B cdiﬁfrlhct@d stulihi‘tha::j the inside
waf er nsequently, the conc ca rang
fi P&t of &q firsh ceplineehanggh paiss gl arefﬂ 8b3-or the HSCERg channel
cogh B1,GE ARPELedRHiAIR tﬁ@&lstaweé @&r@:{p@n&iﬁ@ & (ﬁbt ﬁiBre than 1/4 of the
channel's, do not extend he cen art of

waflismetaof the wasstahi) ﬁromt ﬂv@ rsymiergnest aﬁﬂ@l stm 1|09 at the most.
co r

CONSHE U L 100 SO R vl Ry et a1
cod iapprozinaatelyl 3Pamim %dm the direpotesehori dhithe twafer 100 or the
di st anc carr to t r

di gllrr%l{né erepce (ﬁs t%Wac?lele ﬁ o4r(r):6? hgr%:cll?r%c Léftfie eé]osstﬂy%f of the first
t heooltigechahf€l pdrt S0E nmsbe dlépotsdftb adjneenttortheflift heles 413 or the
wafer 100 is 0 the first nner i ng channel

paf¥c frqnge%%tg?gﬁn‘?‘fgf%f é@& c@ﬁ ci rcunference

of the wafme obeﬁn%rchaml CSIOOQHin@"ogétDQdﬁf:eﬁthﬁ the edge art of the
dielectric film400. Practically, {he positjon of

i mafercll) ithe terprine atpheedge Pasagt Bre Haspokit can bo. oifectively
adpaaestfed! OWHE d U etBRINESprddeds ¥ péefSimed, the temperature deviation

is greater at the edge part of the wafer 100 than at the center part of the wafer 100.

According to the present invention, however, the cooling channels 501, 503 and
505, through which helium flows, are concentrically disposed at the positions of
the dielectric film 400 corresponding to the edge part of the wafer 100, whereby
such temperature deviation is effectively prevented.

Helium can be simultaneously injected through the second through
channel 517 and the first through channels 515, which is accomplished by the
provisions of the distribution channels 251 formed at the rear surface 250 of the
chuck base 200 as described above with reference to FIG. 3.
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circunference of the dielectric film400 or the wafer
100. If the cooling channel 500 is disposed adjacent

wo eooshe23edge part of the wafer 100, the tenperBCBEKRR004/003387

the edge part of the wafer 100 can be effectively
controlled. Wen a dry etching process is perforned,

the tenperature deviation is greater at the edge part

of the wafer 100 than at the center part of the wafer

100. According to the present invention, however, the

cool ing channel s 501, 503 and 505, through which

hel i um f e [ S h

posi 1 ondibr L “off EIBpIRE Ptalinh FOCGitoRink 1 the preferred
t hembd@mepabf thoef pltehfmt\ma‘fwtlom(may hhe'la:ébyrslys maddlified. Nevertheless

o afreeieally B Fgei Sutrets, i e EN Bl ute Bsposed
t hdjbeht &hidBeete Sutilofaheiwafee i all ﬁiodtﬂwﬁmgh channel s

515, which |s accoppl i.shed, b ovi si ons of
di st ri buf1@nlZKahpepgioy fc\“?ﬂ%{ ﬁXtSi‘?Wg‘gr ? St%?‘ii gﬁ%tlon of the

2500 AMngtch8nifell H&lércﬁﬁé £ R0 Bre¥érréiesift ddRaent AT MvprébenPinvention.

reference to The shape of the cooling channel

500 accoRafemrgng tp FI@ b?r dhe modifiedypendingethanag hﬁrdéfferent from the
pr t P dﬂgﬁi t ti
Neg(z(?{h% ‘thg}sﬁga aggér:rge tr| ca % ar réarﬂn% glf(l)ﬂo he presg%r%relresn on as

anshcwnmeEItG @nincthatrthe lasalagememt gﬁﬁmaoal@nadmnehs gorrpgponding to

glg %ag%o ctﬂe W‘Zf g@ll %rgc} ?Ii)/& 2 c%aﬁ% &t 'fféqﬁ}o“ﬁ'n H Fit? 12, a first
m)ﬂin%r C@GIiIKngﬁﬁdePSGI tobihe myodified nmilu@oc{hannbl ng dispodeldeutside the
Fefibridify 4 £5 Roco Bt wOrdse Mo o FERF: Bl RpGheish 701 fs disposed

dl hdjaeeato ﬁfeQiﬁcbﬂﬁ‘er@ﬁ)&J ¢mﬁe divdevied fike d00 @k K difcubdTerence of the
prefjerred enbodi nment ft resent |nv5i1t1 on as .sho
K

i nwafes 108 i Hor pramplgethgy étn"g%’nli%‘ﬁtc gnel PPLt Iscapproxigately efy 22 mom

ChagRehs cGAIhRARREEE 18 didedthefilth ugp. cool ing channel s
501 and 503 are changed. As shown in FIG 12, a fjrst

| n ner coBlG.nk} istamerviewosrhematieally showing ssecerbmogiication of the

e, Sl PO o S0 b i

di Ef@skds agjacdew sclenaticaldy slmum@the Aeartsf Kl 13.
dielectri,c.fi.lm4 r.1he e

100, “For RefeRiing 10 PHRS" 13 P9 Gl I RBLERG felink QfallRL ¥ different
ap pioax theat elng 2channelf ato@mdﬁﬁga te lthecpmsfa'raelnembmimteh’e of the present

dielectric filmA4QQ, IS a Vi.ew .
sc HuRREPR 4t ?@P‘%&g&qﬁg et GR s Heh oG hpnge) gorresponding
COQd {heGud it caslm@r dhmkl 1503 tomqldomf esdling dnamuls S®Nénd 503 is
of the present invention. FIG, 14 s a plan vie

Scﬁ@ﬁgqqdcmap(yn@}yowijlqger{tﬁ@ thepgirgungfergnees of the d1e1ectr1c film 400.

Specifically, an outside first cooling channel 503 of the modified cooling channel
is approximately 1 mm or less from the circumference of the dielectric film 400, as
shown in FIG. 5. The position where the outside first cooling channel 503’ is
disposed is the part where devices are not substantially formed on the wafer 100,
i.e.,, the part corresponding to a width of approximately 3 mm from the
circumference of the wafer. The outside first cooling channel 503’ is disposed at
the above-mentioned part, i.e., the edge exclusion part, whereby temperature
control is more effectively accomplished.

FIG. 15 is a sectional view schematically showing a chuck base according

to a preferred embodiment of the present invention. FIG. 16 is a plan view



Referring to FIGS. 13 and 14, the nodified cooling
channel is different fromthe cooling channel
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invention as shown in FIG 8 in that an outside first
cool i ng channel corresponding to the outside first
cool i ng channel 503 of the first cooling channels 501
and 503 is disposed maxi mal | y j&dj acent to the
circunference of the dielectric film 400.
Specifically, an outside first cooling channel 503" of

t he d cooli n
G URAFABE RSP iy BI0Sbe P CORERL OSSR O v chc
40baseascaiyoithe ﬁﬂe&rreﬁ enfbudimeiof rtlmwpmkmlt mxteh’aon FIG.17is a

out si.de fi,rst cooljin annel S i.s t

o et Gl Vo B oo along L gt AS ot 2 TERas fhe pidn Ships of the
vafsdlinkGhanhelSorméd 8t B chudlobisesaeondinigtd t(he rifleftel eafbodiment
approximately 3 nmfromthe circunference of the

wapiihe prgsentdpyenti@a. fi r st cool i ng channel 503" is

di sposedpgferfill t8OPNE- TBNLI GRRK PRAE! 600 -deordip® t@qﬁs preferred
excl usion part; whereby terrperature control 1S nor

ef émbodiveny oﬁ&nmen@mmtmuedlswsqd@t shesieer swipgk of a@huck 700,
t
o Sy 56 Hhonbu &' A RpBodd R8P SEAREL SobiBpfnt usgd in o
| ssanipbaductoredeéee mentaturingsprovessg fethexaphple, plaape dfy etching
| d at.th h k [
SR RSk OAT Tt ok B, TR AR e, e
FI €auck 77005 vﬁhlélﬁedimpﬁﬁs awhﬁy\ﬁtrﬂkﬁdeaif@rlmninune 0%idA’ (A%fO3) and an

FI G 2 [l ustr e of the co

chiFerdsr gimetnpnhE O R AG HeBUPHRR D Geppetate force, i
pr ﬁfsﬁﬁeﬁdorﬁmoghtf&nﬁas@f@bh e ADAREREL g‘ REBlicRN700 may be fixedly
Referring to FIG 15, a chuck base 600 according to

t h@oyn@fl@ﬂr%c@ﬁbé’éﬁmth@ﬁlg]ﬁ Reltpptengagemeifent i on i s
di sposedrfl { hferhfFE of gr n@%nﬁﬁct@r GRAGKS 000 Qyhi¥h i CIvchRd on the

nounted in a process cha mber equi pment used
i nclucke#9Qomdy dteorncmssecten iteen gparse Lafi thg proeesés end ftherefore, the

gLy BEIR, SR A0 HATBR S UGS IO

70@reat/wnaffecmm |p$<ms:sa addi ms fai kesultadxad@sﬁredl dnfeq:twmess, such as

oxi de an el ectrode di de the thi .
fi Pﬂ‘i“w‘“&fﬁm@e }"&P %Hﬁe‘}fhon& oYy SS‘EaRP‘?dg feP?S’F ce? re§S°n= a'cboling unit
dLﬁd}E&ﬁ%B&lﬁhg fﬁ:g dbh‘rqﬁf hsalbﬁigefo‘ii&ﬁe iAtreasenaf meliﬁlb?(tatutdﬂeo maintain a
chuck 7 may be fj unt nt chuc ase 600

© oMY BOerHEE® o elve M0 or e cRkP At g

sem condygt QrefoRbeenfYAim¥kt! GihthieSpreQidtiffen@idnt ﬁl@vﬁi@é}l @Kcooling

700, be “'increased in the course of the process,
an ghqnh\gﬁ/ e¢rying, asthgecooling unit, formed at the chuck base 600.

Referring to FIGS. 7 and 8, the chuck base 600 according to the preferred
embodiment of the present invention comprises a base body for supporting the
chuck 700 (see FIG. 15). In the base body under the upper surface 601 of the
base body of the chuck base 600 opposite to the rear surface of the chuck 700 is
provided a cooling channel 610. The reason why the cooling channel 610 is
provided adjacent not to the lower surface 603 of the chuck base 600 but to the
upper surface 601 of the chuck base 600 is to more effectively transfer heat to the
chuck 700. As a result, the chuck 700 is more effectively cooled, and therefore,
the semiconductor wafer located on the chuck 700 is more effectively cooled.

The cooling channel 610 may be formed by forming a groove at the upper
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tenperature of the chuck 700 may be increased. Such
i ncrease of tenperature greatly affects the process,

wapasme2360 resul t, undesired defectiveness, SuchCHEKR2004/003387

nonuni formcritical dinensions, may be caused. For
this reason, a cooling unit for controlling or
conpensating ' for the increase of tenperature to

mai ntain a constant tenperaturig of the wafer 800 or
the chuck 700 is required. The preferred enbodi nent of
the present invention provides a cooling channel,

500G RE of HE 38 hbdlot B bhueSate Bodand Bcfil i dosg BBt 619 on
acthergtong mmhtt]lm:‘: the efoeve édcavetrddiynthetcovér pare6pd.esBim cover part

A A S R 98 LR S e bse oy
Uppethe THidlebae @D W weldinghbade Degylt,ahe ghovelisbirmiareally sealed,

600 opposjte to the rear surface aof the chuck 700 is
pr & &@aefjareea 2SR S EPTR1D . @H@erﬁﬁ%&fﬁwamy iy pevented from

cofbwitg dupantelcoSi: ¢Hnidl @10 deendhagnitk Hags 6000 the
| ower surface 603 of the chuck base 600 but to the

upper suFheeeolggichannelfl 0cp disposrlseves @obroad ﬁf?arﬁfrtbe chuck base
ef glﬁ tthé[t%hé( eﬁt{;}x%rhéézg%%{ﬁ@ %&m&l@ﬂs(h @ﬁ%%tlf@grea?? semlconductor

resu I S rmree ectlveyco ,
t hwaﬁ &06, canhltee sﬁmtmbdam onifowaily rcoptedaby theo poaling channel 610.

0 ect
éiiy aglifofchﬁé:oo % !jggd i’/sff‘éﬁ%cﬁ gnc}aJQEe {oi&gér SP&?%C 601 of the
updﬁfckufaﬁcaéeO ﬁOﬂhe(ﬁhapdﬂ ef baaﬁ/ebmdly tleft thdreoadmgodhahases10 extends
600 a | acin art 619 on the groove such
thﬁvﬂgwgg 8 ? §9 @ﬁeby the cover part 619. The
cover parér é)&ﬂnplé fHeag®sin@ ncHafife] 06 WO ¥6m: Eﬁﬁ& & &‘cul'\hﬁnpart which

flxedtothe er surface f the base
C hERROGFLEW b reiteicR! the uppsT Sutfpge ef%ff&ﬁs%kbgse 600 in

hefW%Haﬁ@'o'fya é:%@!; eide andodshahiaopat 61ef hd gﬁa@ﬂtm HIOL 16. The

exanpl e, dem neralized water, is _prevented from
f | omsnghaped pott ¢ Heiscoopitraf thegapking ehannst 64 thattiseurved in the

Chiele RASe.RA0- ARG %Oédoﬂ £l6161% }%chs%%pﬂfc%ijar part 615,

over -a roé%garea oT he c E se suc
enwhich iarfeanaf int the shpe kf ﬁ@&cmoumrb then¢rosseshaped paft 611. The

t he. s co tor wafer 8o 1 L,egtdye
unfntr% Igfrggf,f Eacgype ftﬁ%tcoo rﬁgs-%%g g?ﬁ()dfg duth 3 circular part
Spets éommhmyateswahahmémmsmmm6ﬁlo is formed under

t he uppe

f 601 t huck
Shape of IEL T SBOELR S 1 0F HP08 P GoEHR b ingpguced into the

ext&dhy hvBhelt 419 ﬂi’efb’#ﬂoﬂglﬁareoforﬁlh@ @6l €liat BRS enlefRd outlet ports
exanpl e, the cooling chanpel 61 npri ses a cur

pabl” agHrPRsiEsiostigl ogiRtwaSPeciiicHy: ﬁ@e e@ﬂleépleéﬁnd Hlét?et ports 617
UPREHispdlell 3f o 0endObs iHeCoroiMaapbR $artoA, Iddd therefore, the cooling

channel 610 begins at the inlet and outlet port 617 disposed at the end of the cross-
shaped part 611. Also, the other inlet and outlet port 617 is disposed at one end
of the circular part 615, and therefore, the cooling channel 610 ends at the inlet and
outlet port 617 disposed at the end of the circular part 615. Consequently, the
cooling channel 610 extends from the inlet and outlet port 617 disposed at the end
of the cross-shaped part 611 to the inlet and outlet port 617 disposed at the end of
the circular part 615. The cooling channel may further comprise a connection
part 613 disposed between the other end of the cross-shaped part 611 and the other
end of the circular part 615 for connecting the cross-shaped part 611 and the



the shape of a cross, i.e., a cross-shaped part 611,
as shown in FIG 16. The cross-shaped part 611 is a

WwW@2005/06636@ he cool i ng channel 610 that is curvePRCT/KRR2V8/003387

10

15

20

25

30

shape of a cross. Also, the cooling channel 610
conprises a circular part 615, which is forned in the
shape of a circle around the cross-shaped part 611.
The circular part 615 is connegfed to the cross-shaped
part 611 such that circular part 615 communi cates with
the cross-shapedpart 611. Inlet and outlet ports 617

for.allown ef 01
coStEMg ERERRET " ALESE Ales i BfesbAbleBERE /3 3 gptet ports
t h6117 ke bdbppusite to thak other Whllﬁiﬂe ammedjipopart 613 s dapdsed between
ci of the inlet and outlet ports
?’hq @Vodﬂgﬁﬁ%‘tﬂﬂff %g@ﬁseg@nd of the cross-shaped part
611 and ThBefiR{iRE Partt 616 6PMd EdblinpachHaghel 641D tseaﬂsp@seatalong the
the inlet and outlet port 617 di sposed at the end

t heirevmiesenss fhel chugk base in thy shepe oh @ @il vhilgthe C%mashaped part
Outell?t m&t gillz% gﬁg&ge? Rved &kpsRg i88de Fhe thieumbi ﬁ)%H' &f5. The

part t he cool i ng channel 610 ends

at chmk baﬂeeﬁOOaxsoge@atalllertprpmdpd 6Hith @i W@b@domthrph@ dalgs 621 and

o 635 e Bl A GRPSIPHET. Dot e P e

di spmpeddaitort Wefeer8d0odn theecluicksK)0strapatbveatht séiicdnductor wafer

he . 17 dis d
o e i gk 708, e¥ptisBE S RBSRAER Rarc Ay Pispdhape ook
C:JESEM &md@MB ieBadK mo pardnssq&ndy,smesfﬁ@t thasupldioldsha21 is formed
other. en

f ,the cro art 611 and the. ot her
ondt e et base il Sprly fhoh B 46y pioo AABCES yeited hroveh the firs
cr%ug{wmmﬂaf&p&%&e@n thecircular part 615. At
this tineg, preferable that the two inlet and

out let pdhe snuadwr af theofirsd irpugh Bolea bR 1 soraspands [te theypumber of
gﬁlﬁﬁﬁ'ﬂ?ﬁ‘s p"jIﬁtth@glj%s{r&_lq | iR xﬁ%ﬂ’iﬁ@?réggﬁt itn‘OQntLd?ll ®e number

utl'et ports e C|rcu ar
c o@lf ithregllift nnmne fous 50ch that t@m@@m@b@mﬁ@g viaffer 800 can be stably located

ol USRS Sabd e eI AR Sl il B p0R Bl Bl U
61Ghown @i BlgHed i nside the circular part 615. The

chuck base 600. i erall. ovi Wi th a | ur

of 't hr oudris P 857 15t epoispa Bhiiter 20 bt iyt e e hrougn
(ndbles hg\mhd thHmngrscg%Md 1% Gxﬂeﬁ@ QVQ'?% gﬁad area of the chhuck base.
sen1con uct or er on .t chuc r remoye the

se HomsFGEH Gt h@‘ﬁ' #rthryghrholes 1Heate %3@%@5&5? gross-shaped

?aﬁelmlceﬁfdd&igtc%u%fpﬁft 188001t e Q:HGf‘né Bﬁmﬁﬂaquo bﬁﬁleth@ﬂa@ore the
the chuck 700. Consequently, the first throug

holcws@apqup%ilh?eef e P@Félftgh@takmh‘a%]é) sooused Iﬁu‘ihnﬁtat the cross-
t hehddelihaR17% e£RAILEREHE Fed thBh S Bed 181 T 11 ST

When the chuck 700 is an electrostatic chuck as shown in FIG. 15, the
base body of the chuck base 600 is provided with second through holes 625 for

supplying electric power to the electrode, which generates an electrostatic force.

Posed as

Since the second through holes 625 are provided to supply electric power to the
electrode, it is required that the cooling channel 610 not extend over the second
through holes 625. Consequently, the cooling channel 610 is curved such that the
cooling channel 610 extends around the second through holes 625. Specifically,
the cooling channel 610 is curved in the shape of a cross such that the second

through holes 625 are disposed inside the cross-shaped part 611 of the cooling



t hrough hol es 621, respectively. The nunber of the
first through holes 621 corresponds to the nunber of

W0 b@s5406X360 pi ns. In the illustrated enbodi ment PET/KR2004/003387
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present invention, the nunber of the lift pins is four

such that the sem conductor wafer 800 can be stably

| ocated on the chuck base, and therefore, four first

t hrough hol es 121 are di sposedijgs shown in FIG 2. It

is required that the cooling channel 110 not extend

over the first through holes 121 and the cooling

ch Shdin r broad area of the chuck
bagggﬁ%%%gga§§%1Iy,q¥ﬁé1?irst t hrough holes 121 are

di sposedlbetditien to Hhe cooking shapet 6p0y variols singtures; such as nut-

cirgul ar par [k ol i h
¢ nefthed e fof Foleetilf aRsn A GHERBESS fl e ghpookc 700, for
cheramplel bOltinst comneetios umhy theaprolvited cat ahes sippee sunfaet 601 of the
111, ext ends ou the first through holes 12]. en
i, 585 6807 s cFmiantsosrutiiese etk " dribianed grooves, for
FI Gonrleetioh betwan ehd eklyckobast BB0CIHdCHke RBSALEORAY e provided at the
provi ded with secand through holes 625 for suppl ){(l ng

Jrqse 600 may

el &sr rigesap3 f’gﬂleﬁ‘fb“ék &g 6o, Kwthermgien thesehne
g;%@tﬂr&sﬁl@ﬂ iaf thOGEfer ﬁbﬁlqﬁ‘ tgllg:ug?)r%P Qhad 6O Qﬁ‘erﬁ@f‘ @ith a helium

5 are provided to supp IcC power to the

el eenplphele fonsupplyingdeii & themear sudtderny thehwalee 80610
| .
not ext e%(tgl %‘f)@{eﬁﬁ fort GHQ Mok D r‘%g%’%gl’ ?tze %géhlé% cg%ngﬁl, through

Conseque e cool1ng chan curv
t hathi¢chhéhetioml iamgrefiiganaet] lOH6, eace edidposad oaindhé¢ hedectmstanid chuck

t hr ough hol es 5. .Specificall t he cool ing,channel . .

o1 6oME DelRoE o RS eAB® Bttt B Yot dSsiEin OTE PIFRRRY imvention
seﬂmn@bqri]lhnm,g ghe bﬁlsgﬁ; iﬁQ?iltRiri:aladiﬂii@ effect dﬂtﬁbllféee(sfgdgﬁvely controlling
crass-shaped p of t cool i.ngchanne , .as :
h i ienrheptere’ lethe HIEs et Poe Befie. SO h e eighing process is

61 QerfiididdO Ui teinpbtatuté B8viaBee [k B8atBitINABEE: (HrOOMBS wafer than at
fo? connecti on Betmeen t he chJ%k base G%ggand t he

chiftekeentr, partoef bR aviile, Asiording o demmresentdnyentiop, bewever, such
Pr eyphslestual delBHsRPS! ¢ {)&g&&dﬁ@&, Ofndt BRrGBHE KoRRABRnce of the

600. Al'so, various structures, such as nut-shape
gr tampesatureslevietiom setfeotivalp prayemtedhe chuck base 600 and

. T ORI I ] i o

mayorbedpby\vttdedngtantiheompressng [the tdieectrineshepperAs a result, it is

uBBRIR G it i Chslgtetip e wibr? SieRRlats Btctial dayinecpreotient
80Qicldfrictpadctdiistits, am tig e b \eord @s6dlicpt dielbctridéharacteristics are

cool i.ng, channe] ,. thr h . .
reallizgd. 13120, {t is posscljlgjlg to uniformly decrease the thickness of the second

dielectric sheet part between the electrode and the wafer. Therefore, an
electrostatic adsorptive force can be sufficiently generated although low direct
current voltage (V) is applied to the electrode. Consequently, the present
invention has the effect of preventing the electrostatic chuck or the wafer from
being damaged due to arcing, remarkably increasing the service life of the
electrostatic chuck, and considerably increasing yield rate of wafers.

In the chuck base according to the present invention, the cooling channel
is disposed under the upper surface of the chuck base while the cooling channel is
curved such that the cooling channel extends over the broad area of the chuck base.

As a result, the entire area of the chuck disposed on the chuck base is more



whi ch heliumas refrigerant flows, are disposed at the
el ectrostatic chuck corresponding to the edge part of

wao b@swed3er according to the present invention.PCT/KR2004/003387
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Consequently, the present invention has the effect of

nore effectively controlling the tenperature of the

edge part of the wafer. When a dry etching process is
perfornmed, the tenperature deviation is greater at the

edge part of the wafer than at the center part of the

wafer. According to the present invention, however,

su Cé'?fe{; 5 l'ﬁ{lforﬂﬁy L&d1 F@ rbﬁ'd%l{l&%fﬁ?@ r’cﬁ@%ﬁﬂg Tl ofqﬂg wafer located
t herefor occurrence o erature devi ati

ef foadhé i‘/haicy lpmveeﬂf@xﬂlve]yralﬂhm1®|rmf}e¢00é¢ﬂ erﬁmﬁaqmmmﬂypﬂle present

t he i pventd qn, ~t ielectri

oy TR s cebbtoptclfafveik Pt afing, pfli-Epedi o femperature

a rdﬁﬁllahgn al ﬂleivsafElO&Sﬂ'hblchuﬂQ ﬁhd mihﬂaﬁuﬂ% elceﬁitiéx_lt(tlembaature of the

with _a dielectric ter avi excel lent dielectric

chatle: e PRk Frperhlif g egolip Fidiel Epmatzcs (e oross-shaped
di @hRCind the Clirthfe Rt 8fsp&sed drBuliE@d &RMs-sHpe@. parf, and therefore,

possible to uniformy decrease the thickness of th

sedenie wriractepperawsctonial tis neeippkished cover dbe catiee arpg of the

t hepval Srine wherefore, an el ectrostatic adsorptive

force can be sufficiently generated although | ow

di rect current voltage (V) is applied to the

electrod?h g# Eﬁ% the present invention has the

effect o preven el ectrostatic chuck or the

waf er from bei ng danaged due to arcing, remarkably
i ncreasi t he service

| t
chuck. - aife GRERGENSHRSR it apdisd: 1ot BRLFE: Belgfusing a reaction

Walchrsiber! mavﬁﬂgeaﬁmmm'ae o&iﬁ@l@ rfdlt @?ﬂoenﬁgh Svaires@ita chuck base
i nvention, coollqg chaqg i sposed under the
ase

H€P°¥@ﬂP§ %PeFW@“ whi | e the cooling
channel is curved such that the cooling channe
extends over the broad area of the chuck base. As a
result, the entire area of the chuck di sposed on the
chuck base is noreeffectively and uniformy cool ed,
and therefore, the entire area of the wafer |ocated on
the chuck is nore effectively and uniformy cool ed.
Consequently, the present invention has the effect of
effectively preventing occurrence of tenperature
deviation at the wafer or the chuck, and maintaining a
constant tenperature of the wafer or the chuck.
Especially, the cooling channel conprises the
cross-shaped part and the circul ar part di sposed
around the cross-shaped part, and therefore, nore
uni formtenperature control is acconplished over the
entire area of the chuck or the wafer.



I ndustrial Applicability The present invention is
applied to the industrial field using a reaction

we b@sbexsethavi ng an el ectrostati c chuck for sSuppOr/KRa@4/003387
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waf ers and a chuck base di sposed under the

el ectrostatic chuck.Clainms: 1. An electrostatic chuck
conprising: a chuck base for supporting a wafer; a
dielectric filmnounted on thejghuck base, the
dielectric filmhaving an el ectrode for supplying

direct current voltage to provide an electrostatic
force nee§ ry to fix the wafer, the el ectrode being

di sposed Tn"the dielectric film and a cooling channe
for supplying refrigerant to the dielectric filmto
control the t erature of the .wafer, the cooling
channel gogﬁfﬁgﬁﬂaaa%gnpg§8WpPﬂBgTirst cool i ng channel
parts fohdlmdclﬁbasblfﬁr @pgérﬁﬁgaWafér?e di el ectric fihl m
correspondj.ng to e edge pari o e waf er.. suc at. .,
the firsf GOBHFRGIEEAHERd it o Shdelastrib e A having an

Ci IefdcBdde I8 QMFpIFRG! dind:t ChigBREvoRde! fo bRIVIBS adl elbdifostatic force
surface of the dielectric filmsuch that the first

coarerasepry knfir die yaler shewlectroda heing disposeddndhe dielestric film; and
th h i o f i .
roug tah:%oﬂﬁg %@@é%{]ﬁ%ﬁ%ﬁ&?k&%ﬂ the dléléétﬁc Iﬁrlnm to control

t hr ough channe ) electric
f orthsiepypesgiturg of the wafer, thganoaling clennéleofriprisingand second

cooling ¢ hannela¥ ﬁegsrtt o 0% H?i glﬁ)aglggllt Qag'%l‘fgﬁnﬁj %‘%ﬂ? urface of the

formed t hrough center o rnc or
s uEidlsutiig fitrh @ orredpondimp ao thet calge pert of ticewafef sudhethatathe first cooling

2. é%he fh%?k as set forth. in claim1l1, wherein the
di PRl Pt ofpcPucertnh Gl ri ¢ sheet conpri si ng
stacked di el eckédondebekig dianhé paReforaRE aMlic®irfadeof the dielectric

el ectrode is disposed, the djelectric sheet bein
ot e it thedish msggwkpqr@ e PORYICELS p gachgiherghrough the
Th%eéﬁhﬁ%%o&%&%bnélq{ahg; in claiml, wherein the inside

e

part of th I rst cooling channel parts, which is near

to the center &irstt Hsouphe chanbelsciormied, thrapghi Sisodiedectric film for
Wi t_hi - r j : /4

o “PpE R IHETARGR of Bl ARAARALAAA RofiG) oBRAA ol |

the diel ectri caf sdoondit thrdughnolsinnel4 foriied  through dbe swenter of the
f orcfieﬁeétrrfc ﬁlnq 'GP s%lpplvfi"{]negr L Pefrigerant to the center of the wafer.

2. The chuck as set forth in claim 1, wherein the dielectric film is a
dielectric sheet comprising stacked dielectric sheet parts, between which the
electrode is disposed, the dielectric sheet being attached to the chuck base while

being compressed.

3. The chuck as set forth in claim 1, wherein the inside part of the first
cooling channel parts, which is near to the center of the dielectric film, is disposed
within the distance corresponding to not more than 1/4 of the diameter of the wafer

from the circumference of the dielectric film at the most.

4. The chuck as set forth in claim 1, wherein
the number of the second cooling channel parts is eight, and

the first through channels, whose number is equal to that of the second
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t he nunber of the second cooling channel parts is
eight, and the first through channels, whose nunber is

weeuwale3en t hat of the secondcool i ng channel paPCBFKR2a008/003387

connected to the second cooling channel parts adjacent
to the connections between the second cooling channe
parts and the outside part of the first cooling
channel parts, respectively. 59 A chuck base
conprising: a base body for supporting a chuck, on
which a wafer is |ocated; and a cooling channel for

c oA st Qi e Qa8 R SOBAR oK B Bt yacent o
t hﬂleahnﬁéctlbas bemeekethetshmxﬂwbhx@cmﬁmﬂnmm land kheomgside part of the
ck, in the shape of a

whi.ch i osite to the ch

crﬁeé,co‘iwp qtlgeﬁtsalrengqt{ve onnected to the curved

part, the &ichGdK tse Bahpridiei:ng forned in the shape of a
circle around the cross-shaped part. ?ﬁb 2@ 83 %f

set forth flwl@ﬂ&ff%ssppqrapgﬁehu%% ;2B
part di spesq fg%ama@ PorQ6lifg e Shudkh theCloBfifig mmeﬁcowﬁsmg

and one end of the circular part for conneéting t
cross-shaped paeervesdgart.ehigh metgn@rowmtd fromdhe ggntwrné the chuck

COBJ@ apgtgenﬁgr? g%gﬁge %hléémﬁaset ﬁ/ﬁf rp‘f)os1 fo the chuck, in the

Cr OSs- at t of the

ci shaphafapmss and. The base as set forth in claimb,

wherein the base rOVI w th f.our rst

through hot es. S ERRTARELSHRERetd i tbiehEver BhF {iighioplgr part being

t heoritall e thershalhbeoﬁa‘uifdle @bend the erossehapad paithe cool i ng
channel is curved such that the four first through
hol es are di sposed between the cross-shaped part and

the circyl phe ]RaE hs sed sttt MO1HMOS FurfitR LM Bﬁahg extends
around the first through holes. 8. The_ base as se

forth i nacrangetion paftetishosed hetwsen ane gaq of $he pross- alaa@ed part and
W bfle S£F OF hd @ﬁ&ﬂ%A}P kascofnﬁéct geﬁé ¥kdrg-sBAseat drPaJEtPYlfércncular

necessary to generate an electrostatic force to the
chpak, whemebyt he cool i ng channel is curved such that the

cross-sh ‘?%r O%gchﬁﬁ% Fggginé‘ﬁpﬁx%dotfl&eeﬂdnéf 8 H8Y!shafdd part, and

t he secon
ends at the other end of the circular part.

7. The base as set forth in claim 5, wherein

the base body is provided with four first through holes, through which lift
pins for locating the wafer on the chuck are inserted, and

the cooling channel is curved such that the four first through holes are
disposed between the cross-shaped part and the circular part, and the cross-shaped
part extends around the first through holes.

8. The base as set forth in claim 5, wherein

the base body is provided with second through holes for supplying electric
power necessary to generate an electrostatic force to the chuck, and

the cooling channel is curved such that the cross-shaped part extends

around the inside parts of the second through holes.



