SPECI FI CATI ON METHOD OF MANUFACTURI NG CHUCK PLATE FOR USE I N
ELECTROSTATI C CHUCK [ Techni cal Field] [00011The present invention
relates to a nethod of manufacturing a chuck plate, as a dielectric
body, for use in an electrostatic chuck which serves to attract and
hold a substrate to be processed (hereinafter also referred to as a
"t o-be-processed substrate"”) such as a silicon wafer or the |ike.

[ Background Art] [00021ln Ordersﬁ’%cﬁﬁ@jﬂ‘l@ﬁdeg red device structure
i n sem conduct or manufacturing procesSes, ere are perforned
processing operations: such as a filmformng processing by PVD

met hod, CVD nethod or the like; ion inplantation processing; etching
processi ng; or the METEODOF AN EACEYRINCGCHMK RLARS f or
perform ng these processi atJ - cal el ectrostatic
chucks are di sposed in%ﬁ@@éﬁgﬁk@‘ﬁeiﬁﬁ@ﬁﬁdﬁﬁgh{con waf ers
(her ei naf egcrsiidR elggf erred to as "wafers™) in processing chanbers
I n a vacuum at nosphere. As an electrostatic chuck, there is
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referred to as a “to-be-processed substrate”) such as a silicon wafer or the

like.
[Background Art]
[0002] In order to obtain a desired device structure in semiconductor

manufacturing processes, there are performed processing operations: such
as a film-forming processing by PVD method, CVD method or the like; ion
implantation processing; etching processing; or the like. In vacuum
processing apparatuses for performing these processing operations, so-called
electrostatic chucks are disposed in order to hold in position silicon wafers
(hereinafter simply referred to as “wafers”) in processing chambers in a
( vacuum atmosphere. As an electrostatic chuck, there is conventionally
known in Patent Document 1 a so-called dipolar type in which a chuck plate
as a dielectric body is mounted on an upper surface of a chuck main body
having mounted by burying therein positive and negative electrodes.
[0003] Further, depending on the processing operations to be performed
mnside the vacuum processing apparatus, there are cases where a substrate
is controlled to a predetermined temperature. In such a case, it is known:
to assemble into the chuck main body or the like a heating means, e.g., of
electric resistance type; to form a rib portion which comes into surface
contact with a peripheral edge portion on a rear surface (the side opposite to

the surface on which a predetermined processing is performed) of the wafer;



i nsi de the vacuum processi ng apparatus, there are cases where a
substrate is controlled to a predeterm ned tenperature. In such a
case, it is known: to assenble into the chuck main body or the like a
heati ng nmeans, e.g., of electric resistance type; to forma rib
portion which cones into surface contact with a peripheral edge
portion on a rear surface (the side opposite to the surface on which

apredeterm d is perfor f the wafer; ., and to
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formed in the_chuck main body. By thus formng an inert gas
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chuck plate to a new use, the wafer was 'not under
the infl u@ncfecm‘ougimeseand@agleelcé‘cﬁ'.tatnesschar ges. This kind of problem

an be sol b
G [&?Oq-i] y In view of the above, it is known in, e.g., Patent Document 2 to

impregnate a sintered body with a wax, and the surface of the product thus
obtained is subjected to surface grinding, lapping, or chemical-mechanical
polishing (CMP), and then to remove the wax to thereby attain a
predetermined surface roughness and degree of flatness (parallelism).

[0006] However, when there is used a chuck plate which has been
obtained as described above by subjecting the surface of the sintered body to
surface grinding and lapping, there used to be cases where, even if the
application of voltage is stopped at the initial time of putting the chuck plate
to a new use, the wafer was not able to be released under the influence of

the residual electric charges. This kind of problem can be solved by



repeating the absorption to, and releasing from the chuck plate
several hundred tinmes by using a dummy substrate (i.e., the
absorption and rel easing of the wafer can be perforned well w thout
bei ng subjected to the influence of residual electric charges). This
met hod, however, has a disadvantage in that nmuch tinme is required for
t he chuck to function as an electrostatic chuck and that the
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the sinter dy _suffers fr damages b e surface grinding and
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a probl ems?rfltered body. The problem in question lies in that the surface of the
sintered body suffers from damages by the surface grinding and lapping.
Ready-to-be-separated aluminum nitride particles (i.e., particles that could
be relatively easily separated or removed out of the combined state) are
locally present and, as a result of these aluminum nitride particles becoming
an electrically floated state, they function as resistances when the electric
charging to the electrodes is stopped. The residual electric charges cannot
( therefore be discharged, thereby leading to the occurrence of the

above-mentioned problem.

[Prior Art Document]

[Patent Document]

[0008] Patent Document 1: JP-A-1989-321138

Patent Document 2: JP-A-2000-21963

[Summary of the Invention)

[Problems to be Solved by the Invention]

[0009] In view of the above points, this invention has a problem of

providing a method of manufacturing a chuck plate for use in an

electrostatic chuck which has good productivity and is hard of giving rise to



provi ding a nmethod of manufacturing a chuck plate for use in an

el ectrostatic chuck which has good productivity and is hard of giving
rise to poor releasing of the substrate fromthe initial tine of
putting the chuck plate to a new use. [Means for Sol ving the

Probl ens] [0010]In order to solve the above problens, the nethod
according to this invention is a nethod of manufacturing a chuck
plate for use in an el ectrostatic chuck. The el ectrostatic chuck
conpri ses:POT dRIRERIFaPhthroaybsiaatentiom et inatiak tivam of piétind Gbk chhdk e
made of a . gdjelectri dy which covers a surface of the chuck main
body. The p?r%‘%h@dé%%"?rﬁl??'ses the steps of; obtaining a sintered body by

conpr essi dhdagisThinSol B tHRtBoh&imglowder into a predetern ned shape
and then sintering the sane; formng, by nmeans of polishing, such a

surface of[00HY si nt by exflerddysodes thd kbaeneroblnos, cthiat methodi ddorling to
substratet 0 be attracted, %gho predet erm ned, surface roughness and
f1 at ness; “BHIVPERFEPMENY B r Besiachying 2 shnee plate| Hr vsaon ay

only read - he- e art.l.C . i.nta exy stkence on,the
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particles that are ready to be-separated and that are brought into
exi st ence cavershe seifateaektheschudkeain body.t Hhenorekhat cpopiists tip sieps be
se(fséctivel : rbirmv.ed. As, a retfs?%{gt’ when this kind of chuck plate is
assenbl ed T tFHBE @neiRfetat Py oK, copressiogHpImIng #W imnteriafpoprer
putting t I tatl .l he
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wi t hout bef pglishings tach hysurfigce eSiliuginteled GodyCas Rl 38meI8H contact
application of val tg%g to the el ectrodes has been stopped. In
addi ti on, YBEa& sphieaedionbe iadtugatete inteda afredetepoinethnfaten roughness

01 BB 00 BASRAAS, P, 20 U2 BOteh i 6

attract i oRe2diftd-Bé-8asirA Phattii@eSUPItolcinBY kit RUGKIRY ALBR'R a

repeat ed several hundreds of tinmes In addition, In the

above- nenteabdf tleahovagpenthmespdlmbing. oughness and the flatness will

not be det[&H'l?rat ed Argégrr}ﬁing to this invention, by performing blasting after
polishing, only the particles that are ready to be-separated and that are
brought info existence on the surface as a result of the work of polishing will

( be selectively removed. As a result, when this kind of chuck plate is
assembled into the chuck main body and, from the initial time of putting the
chuck plate to a new use as an electrostatic chuck, the to-be-processed
substrate, that is the wafer, can be released well without being affected by
the residual electric charges when application of voltage to the electrodes
has been stopped. In addition, blast processing is performed after polishing
in this invention. The working procedure is simple and the productivity
can be improved as compared with the conventional method in which the
attraction and releasing of the substrate by the chuck plate are repeated

several hundreds of times. In addition, in the above-mentioned blasting,

the swface roughness and the flatness will not be deteriorated much,



whereby the area of contact with the wafer will not be reduced.
[0012] In this invention, it is preferable to use wet blasting as the
bl ast processing. [Brief Description of the Drawings] [0013] FIG 1
is a sectional view schematically illustrating an electrostatic chuck
in which a chuck plate manufactured by the manufacturing nethod.
according to an enbodi nent of this invention has been assenbl ed.

FIGS. 2(a) to ﬁ§g% schenatically illustrate_ the_manufacturing steps
by parti alf5erehy Sheareg icentash oilth tha watke selaiotdersdueids enbodi ment .
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chuck whi (yﬂodegsiﬁrgovi ded with a chuck plate that is manufactured
according to the manufacturing nmethod of this invention in which, the
t 0- be- pr odBuigé BesutiptiomofthedDrayidgsl ned as a wafer W in a vacuum

pr ocessi ngf aratus for perform ng processing operations such as a
fil mform(?](gl%grocessi ng by PVD nethod, CVD nethod or the like, a
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[ 0015] As shown in FIG 1, the electrostatic chuck ECis nmade up of a
to an embodiment of this invention has been assembled.

( FIGS. 2(a) to 2(d) schematically illustrate the manufacturing steps by
partially enlarging the chuck plate according to this embodiment.
[Embodiments for Carrying Out the Invention]

[0014] With reference to the drawings, a description will now be made

of an electrostatic chuck which is provided with a chuck plate that is

manufactured according to the manufacturing method of this invention in

which, the to-be-processed substrate being defined as a wafer W, in a

vacuum processing apparatus for performing processing operations such as

a film-forming processing by PVD method, CVD method or the like, a

) processing operation such as ion implantation processing, etching

( processing or the like, the wafer W is kept attracted from the initial use and
can surely be released after processing operations.

[0015] As shown in FIG. 1, the electrostatic chuck EC is made up of a

chuck main body 1 which is disposed at the bottom of the processing

chamber (not illustrated), and a chuck plate 2 which is a dielectric body

disposed on the upper surface of the chuck main body 1. The chuck main

body 1 is made, e.g., of aluminum nitride and an upper portion thereof has

built therein positive and negative electrodes 3a, 8b through electrical

insulating layers (not illustrated). It is thus so arranged that DC voltage

can be applied from a known chuck power supply E.

[0016] In addition, the chuck main body 1 has formed therein a gas



chuck main body 1 which is disposed at the bottom of the processing
chanber (not illustrated), and a chuck plate 2 which is a dielectric
body di sposed on the upper surface of the chuck main body 1. The
chuck main body 1 is nade, e.g., of alum numnitride and an upper
portion thereof has built therein positive and negative el ectrodes
3a, 3b through electrical insulating layers (not illustrated). It is
thus so arranged that DC voltage can be applied froma known chuck
power suppRysaEe fovhwh penaturtes oleretheowgiudk thai verbioaly direbtaen.f dFmed
therein a ) e 4 which netrates therethrqugh .in the .
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mass-fl ow controller 5 wth a gas source ich contains therein an
i nert gas vehich caistais Jeseiaran ert ghe sudhasAr pas bs tholikbi t Thesedp LoS
supply means in this enbodi nent. The chuck main body 1 has built

therein aCHastidite 8 g5p suprlt means in this smbodiropiat iThy ehpsk maiw bagyal

known con - that theswafer Wgan be heated.to, and .
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of an annular rib portion 2a which is capable of comng Into surface

cont act watiredeteomiead fesrpephtiral portion on the rear surface of the
f'er W pl ural i of . bar - shaped suppgrting portions 2c which
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i's supported by each of the supporting portions 2c when the wafer W
i s absor b&driBge ohiderwaler Warndeoluralitheof bhrekapidasepmrtiho posfisvis B¢

t he waf er \g/.r}gs beer}.(%blac d in.position on the chuck gl.ate 2, th
vt er W &SI (ROSecn @ SARCPE AR theh DSk AR 2
due to then@bst bPThatils phRRGE 29S8k %fsf%é%x, anPh¥iong o@@hgg%llﬁ;)?&g%n% e

bet ween both the el ectrodes 3a, 3b. At Istinme, fas are

surface cpottanis 2¢ it ket eotasr tpéei ipdith spaller ohawrithe Hesiglenbf she frare
of the wafer Wwith the rib portion 2a qver the entire circunference
of the waP®FIGR 2g-neltilpblps shapangpd that the walesVEds suppgrtedbreeckaf | y

seal ed. B i ! hr h .the S I ans, in.this
ctate i tHBbHD SR, S0IOHAN o 8RS, BLRE Abeli Rl oyt St
Accor di ngstuffatdbiharchaglgg®stz. when the heater 8 is operated to heat

the wafer W as a result of formng an inert gas atnosphere in the
inner spal®@I1Bh t hatftewstiwewifes Wihastheenmilacedanthositi®eomtite thekrdate
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may al so dlectrades Ba, 8sseAbltRiatiki)Ws §aekildbfMansurface contact of the
outer peripheral portion on the rear surface of the wafer W with the rib
portion 2a over the entire circumference of the wafer W, the inner space 2b
can be substantially hermetically sealed. By supplying Ar gas through the
gas supply means in this state, there is formed in the inner space 2b a gas
atmosphere. According to this arrangement, when the heater 8 is operated

to heat the wafer W, as a result of forming an inert gas atmosphere in the

inner space 2b that is defined by the rib portion 2a and the rear surface of



[ 0019] Next, a description will now be made of a nethod of

manuf acturing a chuck plate 2 which is a sintered body of al um num
nitride. First, by neans of a known nethod such as a reduction
nitriding method or the like, alumnumnitride powder as the raw
material (or raw neal) is obtained. Then, after having adequately
added to the alum numnitride powder known organi c binders or
sintering aids in er tq ipprove the conpactibility, the raw

mat eri al &g\ﬁd‘g?f% sﬁf’ glf“?ré”dﬁ‘fiy%ﬁ‘ﬁ eahesGarEtheeatli pyraesisties the theat eby
manuf act urg, a-fePIPAG q : -eenti oned shape. Then, th
conpact t hus Obtg?nedw?%YsW%t%$grg§%%g%§adkF%8% asﬁ%?ﬁc ?"ﬁﬁ a5 mate Wlﬁh an
inert gas reforesghty £n ekaAQROn whivht figy ey Hebiead Hwal d@ldeahd uniyiitit de
sintered body having a desired specific volune resistance. It 1s to
be noted tigiig dimised ghexetonan presgerséntt erynglsnetchathdenio hesarsisd 4 n
manuf act unj ng, t(poe alumnumnitride sintered body. [00201Then, as
shown in FREVLCO0HRE MFARSe surfaces of the thus obtained al uni num
nitride bggyid} the sukface L 0g a i the wafer Wi.s
subj ected to polishing i’nto%efoprlﬁelgoer% gr‘lgnlﬁﬁe) sﬁ%féggggr%ﬂﬁhﬁgg °§n8k
flatness @panahbiirirgy chésk place pothishiNG sidtBIEbIBYofRBuins et 8640 a
surface grinding which uses a dianond grinding stone, |apping

machi ni ng BiitchY saeeasiof dckngyymaresbodpusnes ageduttion oiridime tasthodbyr
pqgl't shing { CYR).. hining. i.s thus, performed until . redet er m ped
Stcj{l;f ace rgiﬁghné%saly%éél?uﬁ .ngt}@e RIOEEETS %ﬁawamﬂtea’tlgule Y&y doealyis

| ess) ar e obtdiabdedThd:)0A3dHRE Gingh ddyuhedis" 0 N oYl
above-nentioned alum numnitri élg sie{lh[ugr eg ﬁ)@ %) ﬂfigluslgﬁirnfdgge&%%h? be
damaged omowder dunofvac ergenit hénddravorofinpating hiidg iR ntlde%o ampesHd the

w [l becone a state in which alumnumnitride particles g that are
ready to B%mgéﬁtéb‘;fg‘%ﬁﬂﬁﬂ'aﬂr%%fﬁéﬁl BPwdehisabrme by swing ¢ kuewRlnmld(g) ) .

If this ki # ~41Q- he- ted al um.num.nitrnid articl.es i's

pr esent ohﬂ% e es&?fqg}csleébgrf &%gﬁ%%@w E&Pﬁ%& FEree %lé‘%gl"ﬁﬁ? BW"?‘P
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FIG 2(b)). Wen the application of voltage to the el ectrodes
i s stoppetiThaRe & aot pnerhl g35 fatwaspimyeseh 20061 (paidt ithéreby balgaire sara

(n Pl S B direibige L Paty FrEtiam base oot SR Tar ey,
plate 2 (o o ooy HoBbIthafh TRILR ot Trgtd M b H b B b ng
or rel easimgufécttihimgwht elumiddm fieddesintere@®eay.. [ 00221As a sol uti on,
(n this efg%)%%ﬁ rent ’Thteg?raes .iSlfOVE)I? rifno%?&j 2? o%ltagft' the surfaces of the thus
obtained aluminum nitride body S, the surface coming into contact with the
wafer W is subjected to polishing into a predetermined surface roughness
and flatness (parallelism). As the polishing, there may be resorted to a
surface grinding which uses a diamond grinding stone, lapping machining
which uses free abrasive grains, or chemical mechanical polishing (CMP).
Machining is thus performed until a predetermined surface roughness (Ra:
0.1 1 mor less) and a flatness (0.005 or less) are attained.
[0021] Here, with reference to FIG. 2, in the above-mentioned
aluminum nitride sintered body S, the surface will be damaged on its

surface at the time of polishing and, as a result, will become a state in which



processing.In this blast processing, only the ready-to-be-separated
alumnumnitride particles g that are present on the surface of
contact, with the wafer W of the chuck plate 2 which is the al um num
nitride sintered body S are selectively renoved (see FIG 2(c)). As
this kind of blast processing, so-called wet blasting is nost
suitable in which water mxed with grinding particles is

si mul taneoysly blasted with air toward the object to be processed,

i .e., the @HFERUE pitwde paykieesgythahare veddicts bé seffmatds) ecdrappebeare
processed ;i ol i shed. .[ 00 tRe inding. particles to be used_ in
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water in avyfeedd ehei akcdoineinghtitridd ipartitlesagdiill Grcoht 45 de@ierpp! e

to set th%}P\ga,ter $res ure_in t@sbl ast processing to 0.01 to 0.05
MPa, and tiPetgnpratessge F1G. pEddsurWhes thel applicationvpd. valfagehts whe er

pressure n ' essure_are bel qw.the.abpove. pressures, it.
becones i%g%gsc{%ﬁgé%’o%e%o\g/{eopp ﬁé’ Bg‘?‘tqq%qt%%oﬁ%a%ﬁ&égﬁtﬁnf’gE’FEH@I??I
among t he teashbe! escltaiecrviauhy athe XARA olBGI: RAAked! Lahfit HEL o
pressure and the air pressure are above the above-nentTone

pr essur es released Gui FIGHB, thalflswdofattteagiectiriv tHmabed hee shokada feogdness
beCones d er‘iﬁor at ed .anfi hat the ,Eigrtj cl es whose adhesion strength
anong the%?oﬁ?'éﬁ“ﬁ‘ﬁg BEeht Frrunital tunmef PBEIRS fer elucl] plade 2o a
descri bed . : ]+ bl ast,.processing after
havi ng pe rnf% gf 3rdn%\%l t?%éé g%%@%%ﬁ)g{l{ygﬁ%nﬁ%ﬁ%a#%? ?13)1- s %P%BI" ttge

al um num ridfer o6l pryubatlgscant hat nmade their appearance on the

surface actcozrgiani ed by polishing can be selectively renoved.
Ther ef or e [003%IcaseAs He selvtior, phdhis 2mbhdiments therruisapefornedy bhst

facturi et hod di to thi nmbodi toi nbled to th

Above. menPrORER Bk ndh BBy DS SREr B ph e proaaseresithe
el ect r ost alhaiGiH it p%ﬂicﬁ%g@t}?&rhlgﬁ)rg%ﬂt!o%dbh%%% e B?E&I%t'ﬁ&e, Wﬁ%
e be o] e’ chuck

the negative el ectrodes 3a, 3b fromt gi nni ng rou

power supphy vEafe AW, aof thavitngkailttealtwebichhie thaf dunivby Aitpide dekked ned
attracti og &gﬁr and, thereafter, when thev\EEwer application is
st opped, tA fae gelegivabe yegavadetpeacliCG wRlMout A eihirg kind | ofeblastl by

the effect.. : Sl | _electric .charges .(see FIG .2(d)). In
addi t1 on, Piftestnh; SERAELE el BRMiRE 5 0RPET RIAER o Wil Shbsrgmiest
work 1s Shilt gxidihd PertRIMC\iane6aely kB IA0F dudbueRRAL Sttt N
@r;e conventional method in which attraction and releasing of the

fer W b{o heangcssted, He. clhecthuskailete22 awberebychibathr ey @f ahe bbjedt el
times. Fugt her ir}#Ihe _ago&/e-manti oned bl ast processing, the surface
r oughness *aRECEREF 1S ANS8e0n the surface of the chuck plate 2 show

little or[gpslleter) [ ; AELE 1SN Sihi it y. of reduction
in the ar <[aa 0 con%g%?é ﬁ {}hdll?%g)a%gﬁgrg t{)Nsoe[ 8%%?? h‘}%(lgrbé%%(m%% tilﬁb‘:v\/a{%e
above- nentsahpartiféewhich hensadest Amrihachdrdd oy tidlckhawt WEkRedan
alumnumnitride_sintered body having the enbodi nrent as descri bed

above. Thantangee belowt fme ageragenparticlesite tofictheasimtemsinalumina. The
ed to .a,surface r m Thereafter, there

Vn\;;r 8;; ; iogi.higlgu}%ga{/t\é(ile% PLS pﬁgggygiggfv}sﬁs'_egfinoé %rgdetermmeg welght ratio.

In addition, it is preferable to set the water pressure in the blast processing

to 0.01 to 0.05 MPa, and the compressed air pressure to 0.1 to 0.3 MPa. If
the water pressure and the air pressure are bhelow the above pressures, it
becomes impossible fo remove the particles whose adhesion strength among

the particles has been lowered. On the other hand, if the water pressure



[0026] Then, the chuck plate 2 was assenmbl ed into the chuck main body
1 to constitute the electrostatic chuck EC. The wafer Wwas set in
position on the stage which is provided with a plurality of known
lift pins to lift the wafer Wto a position right above the

el ectrostatic chuck EC. After having placed the wafer Won the chuck
plate 2, the wafer was attracted by ahvoltgge in the r?Ege Orto to
1000 V by the chuck power supply E. Then, by stopping e _vol tage
char gi ngyfqa%slrﬁherﬁr BHERENID BTk ALeVspife\alipye mpntioned nresthvans, shewawill be

d. |t. t.hen. fi d that t er Wwas, lifted b he
oD e D5 R et O e B b 0
descri pti qRehastigles HosbagRe&BH 8N .mbﬁoﬁ@HQEMEIes Wh & BOMT 1 RGB
limted to the above-nentioned constitution, this invention may al so

be appl i edanoot beereyageed. n whi ch the chuck plate is nade of other

material s as sjlicon nitride sintered body or the like. In
addi ti on, [éb%‘gscr i gﬁiiﬁﬁmﬁé%d 880 bypBEhereRpyfasmiag vestdpgsbiosesting h

rmy sim | 01 BRVR Ty BEC oY om T B e g Fbetar e
particl es stamnilenseitaatipakiidseaauss ﬁm@tﬁéim8§eﬁﬂﬂed%nagti£§%§fﬁ%gi' on
of Reference Nunerals and Characters] [0028] ECel ectros
1chuck nmiagchyopanigd hyc kobshing daal berisalectinelyr fedeoveidnt Fheckfed\in Sase
C the chuck plate 2 that was manufactured by the manufacturing method
according to this embodiment is assembled to the above-mentioned chuck
main body 1 to thereby put the product as the electrostatic chuck EC,
voltage can be applied to the positive and the negative electrodes 3a, 3b
from the beginning through the chuck power supply E. After having
attracted the wafer W by a predetermined attraction power and, thereafter,
when the power application is stopped, the wafer W can be released well
without being influenced by the effect of the residual electric charges (see
FIG. 2(d)). In addition, since blast processing is performed after polishing,
the work is simple and the productivity can be enhanced as compared with
<_J | the conventional method in which attraction and releasing of the wafer W
by means of the chuck plate 2 are repeated several hundred times. Further,
in the above-mentioned blast processing, the surface roughness and the
flatness on the surface of the chuck plate 2 show little or no deterioration,
and there is no possibility of reduction in the area of contact with the wafer
W.
[0025] In order to show the above-mentioned effect, there was
manufactured by a known method an aluminum nitride sintered body
having the embodiment as described above. Then, the surface of contact

with the wafer W was mirror-finished to a surface roughness of 0.1 m.

Thereafter, there was performed the wet blast processing.



2ari b portion 2binner space 2csupporting portion 3a, 3b el ectrodes
ready-to-be-separated MN particles Wwafer WHAT IS CLAIMED IS 1. A
met hod of manufacturing a chuck plate for use in an electrostatic
chuck, the electrostatic chuck conprising: a chuck nmain body having
el ectrodes; and the chuck plate made of a dielectric body which
covers a surface of the chuck main body, the nmethod conprising the

mat ori ol JORREY i mieR ik i etk ASmaRaN IR ihoshuce g HonE

sare, 1 to constitute the electrostatic chuck EC. The wafer W was set in position
on. the stage which is provided with a plurality of known lift pins to lift the
wafer W to a position right above the electrostatic chuck EC. After having
placed the wafer W on the chuck plate 2, the wafer was attracted by a
voltage in the range of 0 to 1000 V by the chuck power supply E. Then, by
stopping the voltage charging from the chuck power supply E, the Lift
mechanism was operated. It was then confirmed that the wafer W was

( lifted by the lift pins without giving rise to poor releasing.

[0027] Although a description has so far been made of this embodiment,
without being limited to the above-mentioned constitution, this invention
may also be applied to the case in which the chuck plate is made of other
materials such as a silicon nitride sintered body or the like. In addition, a
description has so far been made of an example in which wet blast
processing was employed. However, another blasting method may
similarly be applied as long as only the ready-to-be-separated particles can
be selectively removed in a simple method.

[Description of Reference Numerals and Characters)

C [0028)
BC electrostatic chuck
1 chuck main body
2 chuck plate (aluminum nitride sintered body S)
2a rib portion
2b inner space
2¢ supporting portion

3a, 8b electrodes
g ready-to-be-separated AIN particles
W wafer
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form ng, by nmeans of polishing, such a surface of the sintered body
as will conme into contact wwth, a substrate to be attracted, into a
predeterm ned surface roughness and fl at ness; and perform ng

bl ast processing for selectively renoving only ready-to-be-separated
particles that cone into existence on the surface as a result of the

above- neiW RIS polATehEDgIS:Wherei n the bl ast processing is wet
bl asti ng. 2. The nethod according to claim1l, wherein a particle

size of grinding padt icdtésdtef henudeduirimgwet chhdspiatg for L dnr ange
bel ow an average particle size of the sintered body. 3., The
met hod a@lﬁ@ﬁmsg@ﬁft ohutlsi thelcleolestetin chunkicomppisiss wr chick theen ity
blasting.is,set,to 01 t . 05, MPa, . and erein fhe compressed air
pressur ghpyr%plchrog{eg; 13880’? fAvack plate m\gae of a élglectnc ody which

covers a surface of the chuek main body, the method comprising the steps oft

obtaining a sintered body by compression-forming raw material
powder into a predetermined shape and then sintering the same;

forming, by means of polishing, such a surface of the sintered body as
will come into contact with a substrate to be attracted, into a predetermined
surface roughness and flatness; and

performing blast processing for selectively removing only
ready-to-be-separated particles that come into existence on the suxface as a
result of the above-mentioned polishing,

wherein the blast processing is wet blasting.

2. “The method according to claim 1, wherein a particle size of grinding

particles to be used in wet blasting is in a range below an average particle size of
the sintered body.

3, The method according to claim 1, wherein a water pressure in the wet
blasting is set to 0.01 to 0.05 MPa, and wherein the compressed air pressure is set to
0.1 to 0.3 MPa.
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