DESCRI PTI ON Bl POLAR ELECTROSTATI C CHUCK TECHNI CAL FI ELD The present
invention relates to a bipolar electrostatic chuck used in a seni conductor
manuf acturing device or a liquid crystal nmanufacturing device, and
noreparticul arly toabi polar electrostatic chuck that not only can absorb a
sanple such as a liquid crystal glass substrate, but also can readily
separate a chuck main body that constitute an electrostatic chuck from
respective el ectrode nenbers after being used by the sem conductor
manuf act uri ng devi ce for recycIeDE§@E§§@qgmp ART For exanple, in a

sem conduct or manufacturing process, rying of the process has been rapidly
advanced in recent years, and there has been enpl oyed a sem conduct or
manuf act uri ng device such as a plasma etching device, a plasnma CVD devi ce,
an ion inplanting device, an ashing device, an el ectron beam |ithography
device, or an X-ray |itBadOdAR BePlfEROSTRATHoseHUf&vi ces, a sanple such as
sem conduct or wafer has been frequently processed in a vacuum Al so, as
means for holding the sanple in those devices, 1 there have been proposed
met hods such as a nechani cal chuck using a nechanical nethod, a vacuum
chuck using a differential pressyi¢chioRigie at nospheric pressure, and an
el ectrostatic

The present invention relates to a bipolar electrostatic
chuck used in a semiconductor manufacturing device or a liquid
crystal manufacturingdevice, andmoreparticularlytoabipolar
electrostatic chuck that not only can absorb a sample such as
aliquid crystal glass substrate, but also canreadily separate
a chuck main body that constitute an electrostatic chuck from
respective electrode members after being wused by the

semiconductor manufacturing device for recycle.

BACKGROUND ART

For example, in a semiconductor manufacturing process,
drying of the process has beenrapidly advanced in recent years,
andtherehasbeenemployedasemiconductormanufacturingdevice
such as a plasma etching device, a plasma CVD device, an ion
implanting device, an ashing device, an <electron beam
lithography device, or an X-ray lithography device. 1In those
devices, a sample such as semiconductor wafer has been
frequently processed in a vacuun.

Also, as means for holding the sample in those devices,
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reliability.

Then, as one type of those electrostatic chucks, there
has been employed a bipolar electrostatic chuck. The bipolar
electrostaticchuckismadeupof, forexample, afirstelectrode
that is a large part and forms a base, and a second electrode
that is disposed on the first electrode and is of an annular
configuration with a center opening. When a dc power supply
is connected between the first electrode and the second
electrode, and a sample such as a semiconductor wafer is mounted
on a sample adsorption surface formed an upper surface of the
first electrode and an upper surface consisting of the second
electrode, the sample is absorbed and held by an electrostatic
attractive forcedevelopedbetweena lower surfaceof thesample
and the sampling adsorption surface.

In the above bipolar electrostatic chuck, the first
electrode that forms the base generally has an electrode recess
formedbysubjectingitsupper surfacetomechanical processing,

and the second electrode having the annular configuration is
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is formed between the second electrode in which the electrode recess is

di sposed and the first electrode. Therefore, it is inportant to formthe
cl earance with high precision for holding reliably the sanple |like a wafer
with electrostatic adsorption force. In the bipolar electrostatic chuck, a
corner of the electrode recess fornmed on the first electrode is rounded
wth a given radius curvature to a recess bottom surface (for exanple,
refer to JP 2610112 B, and JP 2610113 B). Al so, as another exanple of the
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type that forns the electrode recess in the upper surface of the f irst
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descri bed above, conplicated nechanical processing that needs a high
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reliably the sample 1like a wafer with electrostatic adsorption
force. In the bipolar electrostatic chuck, a corner of the
electrode recess formed on the first electrode is rounded with
agivenradiuscurvaturetoarecessbottomsurface (forexample,
refer to JP 2610112 B, and JP 2610113 B).

Also, as another example of the bipolar electrostatic
chuck, adc power supply isconnectedbetweenanelectrodemember
that is disposed in a recess groove defined in the vicinity
of the center of a main member that forms the base and an outer
electrode member that is disposed in a recess groove defined
at anouter side of the vicinity of the center of the main member
(for example, refer to U.S. Patent 5213349).

However, in the bipolar electrostatic chuck of the type
that forms the electrode recess in the upper surface of the
first electrode and holds the second electrode in the electrode
recess as described above, complicated mechanical processing

that needs a high processing precision is required for forming

a slight clearance between the electrodes and rounding the



recess groove at the outer side thereof, respectively, and connect the dc
power supply to the two el ectrode nenbers di sposed in those recess grooves
to formthe bipolar type, the conplicated high-precision nechanical
processing is required in forming the above recess grooves and assenbling
the main nmenber and the electrode nenber. On the other hand, in the

el ectrostatic chuck, an oxide <coating is often fornmed on the surface of the
el ectrostatic chuck for the purposes of protecting the electrostatic chuck
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el ectrostatic chuck that has been deteriorated by use as

high-precision mechanical processing is required in forming

the above recess grooves and assembling the main member and

the electrode member.

On the other hand, in the electrostatic chuck, an oxide
coating is often formed on the surface of the electrostatic
chuck for the purposes of protecting the electrostatic chuck
fromplasma exposure in the case where the electrostatic chuck
is used in the plasma etching device, or functioning the oxide
coating as a dielectric film. However, the oxide coating is
corroded or reduced by an electrochemical action of ions,
electronsandradicalscontainedintheplasmaduetoalong-time
use in the plasma etching device. Also, in the operation of
fittingorremovingtheelectrostaticchuckinthesemiconductor
manufacturing device, the oxide coating such as the sample
adsorption surface may be scratched by a tool in error. The
above deterioration or scratch of the oxide coating of the

electrostatic chuck causes the electrical isolation to be

deteriorated toincrease a leakage current between thebipolar,



descri bed above, even if portions except for the oxide coating on the
surface thereof are perfectly sound, the electrostatic chuck is scrapped as
it is, or it is necessary to reproduce the oxide coating |ost due to the
deterioration or scratch if the electrostatic chuck is recycled w thout
bei ng scrapped. In order to recycle the bipolar electrostatic chuck that

has been used as descri bed above, it is necessary to disassenble the

bi pol ar el ectrostatic chuck once. In other words, in the bipolar
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the recess groove forned at the outer side, respectively, it is necessary
to sepateserihedrabpeet,i e¥enel Eqontéomsnercepftr 6art heenmk hdeeabet inign t he
respective electrodes, the respective el ectrode nenbers, and the main
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However, 1n the electrostatic chucks of any types, in

the oxide coating lost due to the deterioration or scratch if

the electrostatic chuck is recycled without being scrapped.

In order to recycle the bipolar electrostatic chuck that

has beenused as described above, it isnecessary todisassemble

the bipolar electrostatic chuck once. 1In other words, in the

bipolar electrostatic chuck of the type that has the second

electrode disposed in the electrode recess of the first

electrode, it is necessary to separate the second electrode

from the electrode recess of the first electrode. Similarly,

in the bipolar electrostatic chuck of the type that has the

inner electrode member and the outer electrode member disposed

in the recess groove formed in the vicinity of the center of

the main member and the recess groove formed at the outer side,

respectively, it 1s necessary to separate the respective

electrode members from the main member. 1In the respective

electrodes, the respective electrode members, and the main

member, there has been required a recycle process in which an

oxide coating is again formed after the oxide coating formed



order to renove the annul ar el ectrodes disposed in the recess of the

el ectrode or the recess groove, a heat treatnent nmust be conducted to break
down an adhesive layer that fixes the annular electrode within the recess
or the recess groove, or the annular el ectrode nust be renoved by
mechani cal neans. Thus, there are many cases in which it is difficult to

di sassenbl e the bipolar electrostatic chuck that has been assenbl ed once.

Al so, the configurations of the surfaces of the separated first electrode
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had been fixed are conplicated. As a result, a polishing process or an

oxi de q@@ﬁiggerﬁgaggHﬁ%%gzgéogsﬁﬁ}&%§g§§ﬁgﬁy f or recycle is conplex and

di verse,” and a r sing steps are required in order to
use the elegtrostatic,chyuck again, therehy increasing the reproduction
Costs. Al S0, RHEEYEht oliodd ot dt EBAFFAG Sy TACKSL & Cdati WGP ePnt ¢fsi ty on
t he boundary surface of the reproduced electrode, thereby |eading to such a
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reproduci ng processes are conducted, the el ectrode that has been subjected

to the aespeete Vec prodessimg hreeque aesgls fgnopveeprodeatti ar ea tweeasas stthe
anount of reduced di nensions as conpared with 6 the el ectrodes that have not
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el ectrode cannot be again wused in the sem conductor manufacturing device

even ifaf®1ar electrode within the recess or the recess groove, or

theannularelectrodemust beremoved bymechanical means. Thus,
there are many cases in which it is difficult to disassemble
the bipolar electrostatic chuck that has been assembled once.
Also, the configurations of the surfaces of the separated first
electrode and main member onto which the second electrode and
theelectrodememberhadbeenfixedarecomplicated. Asaresult,
a polishing process or an oxide coating reproducing process
necessary forrecycleis complex and diverse, anda large number
of processing steps are required in order to wuse the
electrostaticchuckagain, therebyincreasing the reproduction
costs. Also, the reproduced oxide coating may lack the coating
intensity on the boundary surface of the reproduced electrode,
thereby leading to such a problem that the durability is
deteriorated. In addition, even 1if various reproducing
processes are conducted, the electrode that has been subjected
to the respective processing required for reproduction

increases the amount of reduced dimensions as compared with



el ectrode is assenbled as the electrostatic chuck again. For that reason,
even if the electrostatic chuck is recycled, the nunber of tinmes of
reproductions is extrenely restricted, and there are many cases in which it
is substantially difficult to recycle the used electrostatic chuck.

DI SCLOSURE OF THE | NVENTI ON Under the above circunstances, as a result of
earnestly studying a bipolar electrostatic chuck that can be manufactured
easily as conpared with the conventional bipolar electrostatic chuck, can

be reaot.iﬂ%/e%%w @Qsanﬂa@wln%ot okt pEcHaVE PP RGRR a USedy aapdsGan be
y recycled, the

efficient , inventors of the present invention have conpl eted

he i ' h I h b ' I [
Sur facd THE 2abnp ot & armhob BOR G A B Yo P Bec A Bab B e A3 % "ot o
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nmounti ng surface after use. Accordingly, an object of the present invention
is to glreovideda beposaembllect nosthei elehdaio sttt i ¢sceaskea gpan .mafofract ure
than the conventional bipolar electrostatic chuck, 7 can readily separate
the chutka tredda Hofly endnt he ehectéode riverdeeyi c WH bk cogistétyteeldhethe

el ectrostatic chuck fromeach other, and can effectively realize the
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there are many cases in which it is substantially difficult

to recycle the used electrostatic chuck.

DISCLOSURE OF THE INVENTION

Under the above circumstances, as a result of earnestly
studying a bipolar electrostatic chuck that canbe manufactured
easily as compared with the conventional bipolar electrostatic
chuck, can be readily separated and assembled after having been
used, and can be efficiently recycled, the inventors of the
present invention have completed the invention that solves the
above problem by forming a sample adsorption surface that
absorbs a sample by respective electrode members mounted onto
a mounting surface of a chuck main body through an adhesive
layer, and enabling the respective electrode members to be
readily separated from the mounting surface after use.

Accordingly, an object of the present invention is to
provide a bipolar electrostatic chuck that is easier 1in

manufacture than the conventional bipolar electrostatic chuck,



el ectrostatic chuck, conprising: a chuck main body having a nounting
surface; an annul ar el ectrode nenber which is fornmed in an annul ar
configuration with a center opening and is fixed onto the nounting surface
of the chuck main body through an adhesive |ayer; an inner electrode nenber
which is disposed at a given clearance fromthe annul ar el ectrode nenber
within the center opening of the annul ar el ectrode nenber and is fixed
onto the mounting surface through the adhesive |ayer; and an outer
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el ectrode, a t he nnul ar . el ectrode nenber constitutes a second el ectrode.
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conprising: a chuck main _body having a nounting surface; an annul ar
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opening and is fixed onto the mounting surface of the chuck main body
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a given clearance fromthe annul ar el ectrode nenber within the center
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surface through the adhesive layer; and an outer electrode nenber which is

di sposed, aty g nHiMer O AP APGBation with a center opening and is fixed

onto the mounting surface of the chuck main body through an
adhesive layer; an inner electrode member which is disposed
at a given clearance from the annular electrode member within
the center opening of the annular electrode member and is fixed
onto the mounting surface through the adhesive layer; and an
outer electrode member which is disposed at a given clearance
from the annular electrode member outside of the annular
electrode member and is fixed onto the mounting surface through
the adhesive layer, wherein the inner electrode member and the
outer electrode member constitute a first electrode, and the
annular electrode member constitutes a second electrode.
Also, the present invention provides a bipolar
electrostatic chuck, comprising: a chuck main body having a
mounting surface; an annular electrode member which is formed
in an annular configuration with a center opening and is fixed
onto the mounting surface of the chuck main body through an

adhesive layer; an inner electrode member which is disposed



fromthe annul ar el ectrode nenber outside of the annular el ectrode nenber
and is fixed onto the nounting surface through the adhesive |ayer, wherein
t he chuck nmain body, the inner electrode nenber, and the outer el ectrode
menber constitute a first electrode, and the annul ar el ectrode nenber
constitutes a second electrode. In the present invention, the chuck main
body may include a nounting surface onto which an annul ar el ectrode nenber,
an inner electrode nmenber, and an outer el ectrode nmenber can be nounted,
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configuration of a general bipolar electrostatic chuck. For exanple, a
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sem conduct or. manuf acturing device. Al so, in the present_invention, an
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shape havtey eleehredeopembry whicch hes dorgFpeuedtabre ofi v e chaatpace
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annul ar el ectrode nenber constitutes the second el ectrode in the bipolar
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the adhesive layer, wherein the chuck main body, the inner
electrode member, and the outer electrode member constitute
afirst electrode, and the annular electrode member constitutes
a second electrode.

In the present invention, the chuck main body may include
a mounting surface onto which an annular electrode member, an
inner electrode member, and an outer electrode member can be
mounted, and the configuration of the mounting surface can be
identical with the configuration of a general bipolar
electrostatic chuck. For example, a flange may be disposed
on an outer peripheral surface of the chuck main body so that
the electrostatic chuck can be detachably mounted onto a
semiconductor manufacturing device.

Also, in the present invention, an annular electrode
member that is fixed onto the mounting surface of the chuck
main body through an adhesive layer may be formed in an annular

shape having a center opening, and the configuration of the

annular electrode member can be formed in correspondence with



area- of the annul ar el ectrode nenber can be designed in such a manner that
the electrostatic adsorptive force to the sanple can be exhibited
optimally. For exanple, in the case where the sanple to be absorbed is a
circular sanple such as the sem conductor wafer, it is preferable that the
configuration of the annular electrode nenber is a toric el ectrode nenber
in which both of the outer peripheral configuration and the center opening
configuration are circular. For exanple, in the case of the electrostatic
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can be exhibited optimally. For example, in the case where
the sample to be absorbed is a circular sample such as the
semiconductor wafer, it is preferable that the configuration
of the annular electrode member is a toric electrode member
in which both of the outer peripheral configuration and the
center opening configuration are circular. For example, in
the case of the electrostatic chuck that holds a liquid crystal
glass substrate that is generally rectangular or square, it
is preferable that the annular electrode member is formed of
a square annular electrode member in which both of the outer
peripheral configuration and the center opening configuration
are square.

Also, inthepresent invention, theinnerelectrodemember
that is fixed onto the mounting surface of the chuck main body
through the adhesive layer is disposed at a given clearance
from the annular electrode member within the center opening
of the annular electrode member. The inner electrode member

can be formed in correspondence with the size and the

10



el ectrostatic chuck according to the present invention. As a result, the

i nner el ectrode nenber can be designed to the configuration and the area
which can optimally exhibit the electrostatic adsorptive force to the
sanpl e. For exanple, when the sanple to be absorbed is fornmed of a circular
sanple such as a sem conductor wafer, it is preferred to use a circular

i nner el ectrode nenber having anouter dianeter slightly smaller than the
center opening dianmeter in correspondence with the configuration of the
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sanple is a rectangul ar sanple such as a liquid crystal glass substrate, it
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with the configuration,of the center opgenin of the annular el.ectrode
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fixed onto the nmounting surface of the chuck main body through the adhesive
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outside the annul ar el ectrode nenber. The outer el ectrode nenber can be
formed e hredfirostredpondenck actbridiensitze @hnd pheseortf ilguwvahtdonof tlse
sanple to be absorbed. In other words, the outer el ectrode nenber
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or together with the inner el ectrode nenber
configuration and the area which can optimally exhibit the
electrostatic adsorptive force to the sample. For example,
when the sample to be absorbed is formed of a circular sample
such as a semiconductor wafer, it is preferred touse acircular
innerelectrodememberhavinganouterdiameterslightlysmaller
than the center opening diameter in correspondence with the
configuration of the center opening of the annular electrode
member. For example, when the sample is a rectangular sample
such as a liquid crystal glass substrate, it is preferred to
use a rectangular inner electrode member slightly smaller than
the opening configuration ©of the center opening 1in
correspondence with the configuration of the center opening
of the annular electrode member.

Also, inthepresent invention, theouterelectrode member

that is fixed onto the mounting surface of the chuck main body
through the adhesive layer is disposed at a given clearance

fromthe annular electrode member outside the annular electrode

member. The outer electrode member can be formed 1in

11



and the chuck main body in the bipolar electrostatic chuck according to the
present invention. As a result, the outer electrode nenber can be desi gned
to the configuration and the area which can optimally exhibit the

el ectrostatic adsorption force to the sanple. For exanple, when the sanple
to be absorbed is fornmed of a circular sanple such as a sem conduct or
wafer, it is preferable to use the circular outer electrode nenber having
the center opening slightly larger than the outer dianeter of the circular
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is a rect u | e ;SuC a_ liquid,gryst I stra it is
preferﬁéﬁquoéﬁégrﬁﬁgpsq&z}éngﬁgﬁuré?HSUtéﬁl%l%€%?gdgiﬁgﬁgg?é%aégﬁaefhe
center opening slightly larger than the outer dianmeter ,of the circular
el ect r R Frekbaft eisn EBEr eEpbRdenthe GFERAdEhet 086 S Fur Htlitdh & €t haPBGtTer

circunference of the annular electrode nenber. An oxide coating is forned
on the akspbroideensobfeacox tofgethze annukbr tbeedénnede ederoer ¢ d e heembear

el ectrode nenber, and the outer electrode nenber. The oxide coating is

f or med ai?d obhat chead #didennmbordyl nich stihéabe parlch it hel edt eo spert phecalickur f ace
of the chuck main body in the chuck main body. Then, when the annul ar

el eC”QQ@c@FH@ﬁg’ tihe i dNeFe LR KGR TBIDLI . R9dat besyaWt ere gheshitege

menber are fixed onto the nounting surface of
electrode member can be designed to the configuration and the
area which can optimally exhibit the electrostatic adsorption
forcetothesample. Forexample, whenthe sampletobeabsorbed
is formed of a circular sample such as a semiconductor wafer,
it is preferable to use the circular outer electrode member
having the center opening slightly larger than the outer
diameter of the circular electrode member in correspondence
withtheconfigurationof theoutercircumferenceof the annular
electrodemember. Forexample, whenthesampleisarectangular
sample suchasaliquidcrystal glass substrate, it ispreferred
to use the square circular outer electrode member having the
center opening slightly larger than the outer diameter of the
circular electrode member 1in correspondence with the
configuration of the outer circumference of the annular
electrode member.

An oxide coating is formed on the respective surfaces

of the annular electrode member, the inner electrode member,

and the outer electrode member. The oxide coating is formed
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t he chuck main body through the adhesive |ayer, a sanple adsorption surface
t hat absorbs the sanple such as a sem conductor wafer is fornmed on the
upper surfaces (a surface opposite to the nmounting surface side of the
chuck main body) of the annul ar el ectrode nenber, the inner electrode
menber, and the outer electrode nenber. In this situation, a given

cl earance defined between the annul ar el ectrode nenber and the inner

el ectrode nenber, and a given cl earance defined between the annul ar

el ectr gifa FBMIES t 3RQ hHEn YN s ©F EELEAHE] FBREDS t e 63k PEp RBRRAPE h AL BLY

designed so as to exhibit the optinum electrostatic adsorptive force to the

sanpl e. ﬁﬂp j et r ] e def 4 b e he
respectol f\?\Iet%qi'elcglc rogleﬂn% edr}E %?tﬁ%ﬁﬂgfﬂ(egd%ﬁ ﬁd%?%bac%ﬂgg’i ?B:é@ @8% a
part of the adhesive |ayer which renmai,ns when the respective electrode
menber € G £ Fble BAFS SenB A 1 it S e eF B0 SPrBERPET | ARG EHE. gap.
Also, it is preferable that an outer convex portion for positioning the
outer dlwlet¥ gtleepbrbde Wemk efeggect 1Xe d I9a t bl iMPg Bk Raceurfacieot

hei ghtw se direction, and/or an inner convex portion for positioning the

i nner dlect chde kmembén Wwiddy 18hrespdct the tdhchemunei riggaper{f ace samphe
hei ghtw se direction are disposed on the nounting surface of the chuck main

body  agsds fhRgoh0 Lhe fyEsentnsbveabserpsl t the Myenpi ef gualll ealshaty both

of the outer convex portion and the inner convex portion
semiconductor wafer is formed on the upper surfaces (a surface
opposite to the mounting surface side of the chuck main body)
of the annular electrode member, the inner electrode member,
and the outer electrode member. In this situation, a given
clearance defined between the annular electrode member and the
inner electrode member, and a given clearance defined between
the annular electrode member and the outer electrode member
can be appropriately designed so as to exhibit the optimum
electrostatic adsorptive force to the sample. Also, a gap in
the predetermined clearance defined between the respective
electrode members may be formed with a space as it is, or a
part of the adhesive layer which remains when the respective
electrode members are fixed onto the mounting surface may be
inserted into the gap.

Also, it is preferable that an outer convex portion for

positioning the outer electrode member with respect to the

mounting surface in the heightwise direction, and/or an inner

convex portion for positioning the inner electrode member with

13



are di sposed. The outer convex portion is disposed at a position
corresponding to a bottomsurface (a surface opposite to a surf ace that f
ornms a sanpl e adsorption surf ace) of the outer electrode nmenber that is
fixed onto the nounting surface of the chuck main body through the adhesive
| ayer, and is a mounting reference with respect to the nounting surface in
the heightwi se direction when the outer el ectrode nenber is fixed onto the
nounting surface. Al so, the inner convex portion is disposed at a position

correspoaglh 88t @oa thet U BEl haceulkd axk fiacec h OPRESghe Wit & hei sEEkaes t hat
forms the sanple adsorption surface) of the inner electrode nenber that is

fixed opfo §DepoTRUIN LT BGE Ol Iy LIUEK g?oreh@%mgomnt B agrnesi ve

| ayer, and 1's erence wth res t he nou sur

t he hei ghtw e dlrectlon when the inner elec rqd IS flxed onto the
mount i rfgC%%F 388 LeHP L BRESRR GE RIS I t h ‘bdts F‘OEGnR’/EﬁfSJPtQ]o%t&ﬁ& t he

i nner convex portion are not particularly restricted, and for exanple, a
protrudimgh kcldse qmteroﬁonﬁyxwogrtdﬂrtj@dl%rthqwemtqmvgérppéﬁ10@r a
ri dge convex portion may be disposed in the formof a ridge. In the case
wher e tdwee dawmtd ad surtlae e udfe 1 benwlexgko mai nnlids Body oascobadiango s d ttilom
present invention has the outer convex portion and/or the inner convex

portiongotPesadRRSIingE t dYEN boltk ol SP@BEdcien (& SP@ELatRalgfo SEELI @Bed by the
outer convex portion and/or the inner convex portion in the nmounting

Surfaceéurface that forms a sample adsorption surface) of the outer

electrode member that is fixed onto the mounting surface of
the chuck mainbody through the adhesive layer, and is a mounting
referencewithrespect tothemounting surfaceintheheightwise
direction when the outer electrode member is fixed onto the
mounting surface. Also, the inner convex portion is disposed
at a position corresponding to a bottom surface (a surface
opposite to the surface that forms the sample adsorption
surface) of the inner electrode member that is fixed onto the
mounting surface of the chuck main body through the adhesive
layer, and is a mounting reference with respect to the mounting
surface in the heightwise direction when the inner electrode
member is fixed onto the mounting surface. The configurations
of the outer convex portion and the inner convex portion are
not particularly restricted, and for example, a protruding
recess portion may be provided on the mounting portion, or a
ridge convex portion may be disposed in the form of a ridge.

In the case where the mounting surface of the chuck main

14



Then; even if the outer electrode nenber that is fixed through the adhesive
| ayer is configured to be planar and easily warped, the outer convex
portion beconmes a nounting reference in fixing the outer convex portion is
di spose on the nmounting surface while the outer convex portion is di sposed
on the mounting surface. As a result, the outer convex portion can be
nmounted flatly on the nounting surface. Likew se, even if the inner

el ectrode nenber is configured to be planar and easily warped, the inner

convex bpdyt iadt PEEOABSta BRENDIrRG IS erBneet i Bnf h¥isn@ h e a1t dedo gPBYEX
portion is disposed on the nounting surface while the inner convex portion

s di SBEIAL O 408/ BRURKING 0 R T A6veRSpd i L DB fONYBKeROT LT O

can be nmount ed on the mounting s ace. Al so, the outer convex
portion A canvex ortlo h is disposed at _a
pos.t.aﬁ"?&srpe%sp%idmg FB2F e L8t drbrn? RHURSHnPEn tRe” S TR SrOBEPKpher y
of the outer electrode menber on the nmounting surface. Wth this structure,
i n t he POIdel Qhend /1atet BEt BRN B F SQ T B PREHIEIN 18 HhaMBEN bhi s SYhea fBunt i ng
surface of the chuck main body, the adhesive |ayer is not exposed between

t he chadle mmievtzadyi fand et he teut ed eeltant ¢ @ dee e nettbet .1 AS ixedsuitough t he
case where the electrostatic chuck is used in the plasma etching device,

the adhesd ¥@hka)eie 18yetot sdideet §i rexposed %Qahb@: hasdls i Mysearpbe,i nner

convex portion is processed together with the ridge convex portion
the outer convex portion becomes a mounting reference in fixing
the outer convex portion is dispose on the mounting surface
while the outer convex portion is disposed on the mounting
surface. As a result, the outer convex portion can be mounted
flatly on the mounting surface. Likewise, even if the inner
electrode member is configured to be planar and easily warped,
the inner convex portion becomes a mounting reference in fixing
the inner convex portion is disposed on the mounting surface
while the inner convex portion is disposed on the mounting
surface. As a result, the inner convex portion can be mounted
flatly on the mounting surface.

Also, the outer convex portion may be formed by a ridge
convex portion that is disposed at a position corresponding
to the peripheral edge which is an outer periphery of the outer
electrodemember on themounting surface. Withthisstructure,
in the case where the outer electrode member is mounted onto

the mounting surface of the chuck main body, the adhesive layer

isnot exposedbetweenthechuckmainbodyandtheouterelectrode
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di sposed at a position corresponding to the outer electrode nenber as the
ri dge convex portion that is disposed at a position corresponding to the
peri pheral edge which is the outer periphery of the inner el ectrode nenber
on the mounting surf ace . As a result, the height of the ridge convex
portion corresponding to the outer el ectrode nmenber and the height of the
ri dge convex portion corresponding to the inner el ectrode nenber can be
trued up with a high precision. Then, the height positions of the upper

surfacesembethe futerrea ert | ade thRNbLE caifle tBEt haANEre c €F B ttade: TRy whose
nounting references are the outer convex portion and the inner convex

portion £oh Q&HdQnV“tthha %&‘sx@%hg'&cp‘&‘ntgh Fevi 98, PLEG! SidHE s {801 alyR A NG

present invention, i's preferab hat positioning pins that position the
i nner elect ode n‘oer}t t he nnul.a ectrode nber, and the outer

el oot 1 GHEE nRADEE B rF AR BR800 ¢ Hthed TEAREr ngLBPT acd i RREENSPFIEH al
direction are disposed between the chuck main body, and the inner electrode
menber ,PeRELAANGISaD 1 &1 § Ble tAGRIAYET aibt B hERBUEAA IS €XQRBEE PREFIEN whi ch
are fixed on the chuck main body through the adhesive |ayer, respectively.
The condigpraeidons of pdwei pbsint comireppln ding e the owseri el ed tirfodee
respective el ectrode nenbers are positioned horizontally with respect to
the nounéhbersdd thaceidgk ddevelucdr trodn drady i sFOT sp¥amd £t a poks tRassi bl

that one end of the positioning pin is engaged with the nounting surface

corresponding to the peripheral edge which is the outer
peripheryof theinnerelectrode member on the mounting surface.
Asaresult, theheightof theridgeconvexportioncorresponding
to the outer electrode member and the height of the ridge convex
portion corresponding tothe innerelectrode member canbe trued
up with a high precision. Then, the height positions of the
upper surfaces of the outer electrode member and the inner
electrode member whose mounting references are the outer convex
portion and the inner convex portion coincide with each other
with a high precision.

Also, in the present invention, it is preferable that
positioning pins that position the inner electrode member, the
annular electrode member, and the outer electrode member with
respect to the mounting surface in the horizontal direction
aredisposedbetweenthechuckmainbody, andthe innerelectrode
member, the annular electrode member, and the outer electrode

member whicharefixedonthechuckmainbodythroughtheadhesive

layer, respectively. The configurations of the positioning
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of thhe chuck main body, and the other end of the pin is engaged wth the
el ectrode nenber. It is preferable that two or nore positioning pins

di sposed between the chuck main body and the annul ar el ectrode nenber may
be arranged on the sanme circunference at equal angles on the nounting
surface. It is preferable that two or nore positioning pins disposed

bet ween the chuck main body and the inner electrode nenber maybe arranged
on the sane circunference at equal angles on the nounting surface. It is

preferaple thal nbwor @it ’{glceté’&’si £l eRkNg el%'p’iasc rgiw?é’oé"f‘éc ?d@@%éﬂﬁeQQUCk

mai n  body and t he outer ectrode nenber e arrange on the sane

crrcunference angl es_on. the untin sur f ovisign of the
bi s ad Ricle i be rbhe e kANt kgS et PRo Rt RS Rk EF g Y F B mnber
the annul ar el ectrode nmenber, and the outer el ectrode nenber which are f

i xed oo tfe GHOLGK PRI D SRP B¥%ce BPTt AEAERIS refi i HABRS Thhl et haadPPY
positioned in the horizontal direction, respectively. Then, in the bipolar
el ect r estdvifct bhueks dtdomdinmptia isr@spaesénwithvtem My n wheg sheiacest

el ectrode is fornmed of the chuck main body, the inner electrode nenber, and

the outesr the eheddk add newer, arnd ithPobehaymking bifathat phaast ongagedt he
positioning pi ns that are disposed between the chuck main body and the

i nner g}ecirefle gpgr SOnsRbYeS as a conducting pin that renders the
chuck nain bo y an héﬁénngr el ect rode nenber

Itispreferablethat twoormorepositioningpinsdisposed
between the chuck main body and the annular electrode member
may be arranged on the same circumference at equal angles on
the mounting surface. It is preferable that two or more
positioning pins disposed between the chuck main body and the
innerelectrodemember may bearrangedon the samecircumference
at equal angles on the mounting surface. It is preferable that
two or more positioning pins disposed between the chuck main
body and the outer electrode member may be arranged on the same
circumference at equal angles on the mounting surface. The
provision of the pins as described above is advantageous in
that the inner electrode member, the annular electrode member,
and the outer electrode member which are fixed onto the mounting
surface of the chuck main body can be readily positioned in
the horizontal direction, respectively.

Then, in the bipolar electrostatic chuck according to
the present invention, when the first electrode is formed of

the chuck main body, the inner electrode member, and the outer
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electrically conductive to each other. Likewise, it is preferable that at

| east one of the positioning pins that are disposed between the chuck main
body and the outer el ectrode nenber also serves as a conducting pin that
renders the chuck main body and the outer electrode nenber electrically
conductive to each other. As described above, at |east one of the
positioning pins that are disposed between the chuck main body and the

i nner el ectrode nenber, and at | east one of the positioning pins that are

di sposed det wege h@%ﬂﬁkmklﬂaiﬁ PdY¥ e raffh  hen QU gE @%%%W“EE%”@FbEHea|SO
serve as the conducting pins, t ereby making it possible to constitute the

f irst _ ele 0 C i o] h n

el ect r §de J €%%g?§g“ﬁ%ﬁ?htﬁggt%$§ ec? d ange@% gP? 9¥ufﬁeﬁ%é§|§ oHing
pins that_ are di sposed betwe t he ann Iar el ectrode nenber that

const i tati’tdey‘t%éné’eecroﬁ&e%%%&?dﬂ%m%ﬁa heocheEkefaf A DSRAMLEHIPS BdPmade of
a material that can keep the annul ar el ectrode nenber and the chuck main
body i rthat dleaciey edilg chusik ariimgb odat @ndnh € Ha e herl eahdo dermenkeli pol ar
el ectrostatic chuck according to the present invention, when the first

el ectr ade= dBrisatanst tbudad thywd heo naechel echeede nBﬁmerwiam@I, t Het outser

el ectrode nenber, the respective positioning pins which are disposed

bet weer e, £hYgk Hﬁla@ Redyea3R¢ bhe brfn%eeb%%tlrtqd@nlﬂermﬁs pehvegnet he

chuck main body and the annul ar el ectrode
disposed between the chuck main body and the outer electrode
member also serves as a conducting pin that renders the chuck
mainbodyandtheouterelectrodememberelectricallyconductive
to each other. As described above, at least one of the
positioning pins that are disposed between the chuck main body
and the inner electrode member, and at least one of the
positioning pins that are disposed between the chuck main body
and the outer electrode member also serve as the conducting
pins, thereby making it possible to constitute the first
electrode which is formed of the chuck main body, the inner
electrode member, and the outer electrode member.

All of the positioning pins that are disposed between
the annular electrode member that constitutes the second
electrode and the chuck main body need to be made of a material
that can keep the annular electrode member and the chuck main
body in an electrically insulating state.

On the other hand, in the bipolar electrostatic chuck

according to the present invention, when the first electrode
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menber, and between the chuck main body and the outer el ectrode nenber need
to be made of a material that can keep those respective electrode nenbers
in an electrically insulating state with respect to the chuck main body.
Al'so, in the electrostatic chuck according to the present invention, at

| east one of the inner electrode nenber, the annular electrode nenber, and
the outer el ectrode nenber which are f ixed on the nounting surface of the
chuck main body through the adhesive layer may be f ixed in a conplementary

conf igu aldRBtiWyith d %}Peﬁhet Q fifter MPUBLLRY U akle Bf ahfde tateiCky FRirn body.
It is preferable that all of the inner electrode nenber the annul ar

el ect rOdle JEPBgL: %’ﬂ% ne of eJt? SF%%%%G %’?{oﬁﬁ‘i f&lesd vh?l &n are
conplene ary conf |gura T oR W th-Pespect to SUrTace of °t he
chuck in bod For exampl e, .the annular el ectrode nenber wll be

exenpl iFiRPSA pBFFW&fe“anR!%rfd}‘E%'élufh%}nc?Bég aad tg‘r?— 3R %e ShhtFapde

el ectrode nenber is so conf igured as to have a projection fornmed by

i nt er satainer . thet vaeas thiet Rhagdh matitfeb ogty eld Hbiet emnpora s ol € at pedei on
opposite to the sanple adsorption surface) of the annular el ectrode nenber.
Al so, triEmb®untd g bW eer e icha cbhmek nrbod y189n Koty e and ve wh kdic t he d@nnul ar
el ectrode nenber is fixed may be fornmed with a tapered groove correspondi ng

to the yconfi gweald €8 belfa § B POPMLRB MO | ’cH'a tHad E%e@‘f‘l‘r‘b@@ r@ﬁ&éé@‘i‘%e”ﬁ”ber
As described above, the bottom surface of the annular el ectrode
electrode members in an electrically insulating state with
respect to the chuck main body.

Also, in the electrostatic chuck according to the present
invention, at least one of the inner electrode member, the
annular electrode member, and the outer electrode member which
are fixed on the mounting surface of the chuck main body through
the adhesive layermaybe fixedinacomplementaryconfiguration
with respect to the mounting surface of the chuck main body.
It is preferable that all of the inner electrode member, the
annular electrode member, and the outer electrode member are
fixed in a complementary configuration with respect to the
mounting surface of the chuck main body. For example, the
annular electrode member will be exemplified. A part of a
longitudinal cross-section of the annular electrode member is
so configured as to have a projection formed by intersecting
two faces with each other at the bottom portion (a portion

opposite to the sample adsorption surface) of the annular

electrode member. Also, themounting surface of the chuckmain
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menber that is fixed on the nounting surface of the chuck main body through
t he adhesive layer is nounted on the nounting surface of the chuck main
body in the conplenentary configuration. As a result, the annular el ectrode
menber that is annularly formed can be positioned in the horizontal
direction of the annul ar el ectrode nmenber with respect to the nounting
surface instead of using the above-nentioned positioning pins. The sane is
applied to the inner electrode nenber and the outer el ectrode nenber, and

the innesqel €£EHOUE I TR Atfhide Oubek rdleC e FEMDEE i gaA H%ﬂNEét'Oned
in the horizontal direction of the respective el ectrode nmenbers with

respect{ yenlg th@h%DHQP!e?sté’fé 9% é/rPé“éP%%dtl gq‘EB”PAS”E%'HP{é’ura ion

conf|gura |on I'nassoc I'on mn e corfespon hount1 ng ~ sur In
the pres ent.i on, QsSiti spacer for osi ting the annu
el'ectr dtfe KBRDO LA PREPEAN 13F thEe RBMHIHG SHPFACO 9% BREDAGH gh?va- se

di rection nay be interposed betmeen the chuck main body and the annul ar

el ect r oties peabed abjave s the dxahE9mt sur false pdsithicodinig kvacetersresde of an
electrically insulating material so that the annul ar el ectrode 20 nenber and
t he chucémbarntbadyisahi bedkeptthe ndwen ei agt sucdhklce oifnstleathng kstatie Al so,
it i's necessary that the upper surface of the annul ar el ectrode nenber that

is f ixegldpnta richy HOLRET BEh eSUV ACEa § BrOUGh fdien PO&I binoiHW ®PaERA nigs flush

wi th the upper
surface of the chuck main body in the <complementary
configuration. As aresult, the annular electrode member that
is annularly formed can be positioned in the horizontal
direction of the annular electrode member with respect to the
mounting surface instead of wusing the above-mentioned
positioning pins. The same is applied to the inner electrode
member and the outer electrode member, and the inner electrode
member and the outer electrode member can be positioned in the
horizontal direction of the respective electrode members with
respective to the mounting surface by having the complementary
configuration in association with the corresponding mounting
surface.

In the present invention, a positioning spacer for
positing the annular electrode member with respect to the
mounting surface in the heightwise direction may be interposed
between the chuck main body and the annular electrode member.

It is necessary that the positioning spacer is made of an

electrically insulatingmaterial so that the annular electrode
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surfaces of the inner electrode nenber and the outer el ectrode nenber which
are fixed on the nounting surface through the adhesive layer. In the
present invention, it is preferable that the adhesive |ayer that fixes the
respective el ectrode nenbers of the inner el ectrode nenber, the annul ar

el ectrode nenber, and the outer electrode nenber onto the nounting surface
of the <chuck main body is fornmed of an adhesive | ayer nade of one or two
ki nds sel ected fromsilicone adhesive agent and a polyvinyl butyral

adhesi veeRig@htandlthé ScHPER P4 eh 86 abl Cahhpé Kt adhesiyeld@yel cag Lfyor med
of an adhesive |ayer made of silicone-based adhesive agent. For exanpl e,

when t : . _ : ;
en the, agNgsiivg & ayee .| SA(')I%SF, ﬁ%ﬁpg%ﬁ%s?ﬁrﬁﬂon?g%?ﬁﬁber' Bubhg ease

where the respective electr I xe e nmounti ng surface
of the CQ K main. boy.to constitute t electrostgaic chuck according to
The prebdie ARVBHATRL R T it JRaha S b Xehabi oo tRE A ERE A on i s
heated to carbonize the epoxy adhesive agent that _is the adhesive layer in
order t1Hfag8sehBPBIDHEDE| RRELSIOMLTI SPRFET drfd fdasdy Hiid bt kB er BBPEdt i ve
el ectrode nenbers fromthe 21 chuck nmain body. However, the heating leads to
such a senfacelat fathatiernat el chrodasnénbeesanetkberttostat éctechdek (for
exanpl e, alumnummaterial) is annealed to deteriorate the mechanical
strengtiembed Wli&H adre TOigded b hehdi f3ss@nly surface through the
adhesive layer.

In the present invention, it is preferable that the
adhesive layer that fixes the respective electrode members of
the inner electrode member, the annular electrode member, and
the outer electrode member onto the mounting surface of the
chuck main body is formed of an adhesive layer made of one or
two kinds selected fromsilicone adhesive agent and a polyvinyl
butyral adhesiveagent. Itismorepreferablethat theadhesive
layer is formed of an adhesive layer made of silicone-based
adhesive agent.

For example, when the adhesive layer is made of an epoxy
adhesive agent, in the case where the respective electrode
members are fixed onto the mounting surface of the chuck main
boy to constitute the electrostatic chuck according to the
present invention, it is necessary that the adhesive layer
portion is heated to carbonize the epoxy adhesive agent that

is the adhesive layer in order to disassemble the electrostatic

chuck and separate the respective electrode members from the
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due ,to heating, it is necessary to disassenble the electrostatic chuck that
has been assenbl ed by nechani cal neans once. on the contrary, when the
silicone-based adhesive agent is used as the adhesive layer to constitute
the electrostatic chuck of the present invention, a release agent nade of
toluene or xylene is used to nake it possible to readily separate the
respective el ectrode nenbers that have been fixed onto the nounting surface
not dependi ng on the heat treatnent or the nechanical neans. Then, the

el ectr @atald G&MMCkoagN b owesRA at ele WhERQUM et &4 9T /bl BG dhey neghani cal
strength of the material that nmakes up the electrostatic chuck af ter

mechantEat prbeeet g PRIRBIe PR culs £t Rk du e RN AR BRI Frh2®

[
s not re8U|re 1N € present T nven

silicone-based adhesive agent is_preferablya_gel adhesive agent or_ an

el ast ofERTHHes| ¥oUNAGAR MHhAT kBle driefdRBBRY edhd @l A E8KE L TAdRst I8 agent
from the viewpoint of the excellent plasna resistance. The distinction of
t he gemeadleesi valagenengnd taise acmadteonieal adh®Bsi aeoidgehte dars azes emnduct ed,
for exanple, in such a manner that the viscosity before hardening (25 'C,

Pa -s) du® Soheadindg, titei gele s §seitfd did)a sarwh i be tth 380 eict ridet £t a8t oner .
In the hardness after hardening, the gel adhesive agent having the hardness

of 20 @ &10 £t 1Qa) ik AENEL EQRBLRG (bé) Sh&cREnQ% a1 andahe o8last oner

adhesi ve agent having the hardness of 50 to 120 in JIS type

On the contrary, when the silicone-based adhesive agent
is used as the adhesive layer to constitute the electrostatic
chuck of the present invention, a release agent made of toluene
or xylene is used to make it possible to readily separate the
respective electrode members that have been fixed onto the
mounting surface not depending on the heat treatment or the
mechanical means. Then, the electrostatic chuck can be
separated without deteriorating the mechanical strength of the
material that makes up theelectrostatic chuck after separation
and without scratching the electrostatic chuck because the
mechanical processing is not required.

In the present invention, the silicone-based adhesive
agent ispreferablyagel adhesiveagentoranelastomer adhesive
agent, and more preferably the elastomer adhesive agent from
the viewpoint of the excellent plasma resistance. The
distinctionof thegel adhesive agent andthe elastomer adhesive
agent can be conducted, for example, in such a manner that the

viscosity before hardening (25°C, Pa*s) is 3 to 14 in the gel
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A can be preferably used. In addition, the silicone-based adhesive agent is
preferably of the type containing heat transmssion filler. Because the
type containing the heat transmission filler therein is suitable to the

el ectrostatic chuck of the present invention which is so structured as to
nount the respective el ectrode nenbers onto the nmounting surface of the
chuck main body because of a high thermal conductivity. 1In general, the
normal thermal conductivity is about 0.1 to 0 .5 (WmK) , and the higher

ther nal(s%cﬁﬂdpfﬁiti?tXRhs 1380 38 0 8 n (& M Bt Khe ! N ;ﬂﬁe t@ree ?( gygnti on,

t he adhesi ve agen aving the thermal conductivity o or nore
can be r rab used the re i.nvention.. on.the h r nd mhen
the polfhaitonesp AR Ve PogaRPsiy  SAE naVabheshn HagdFes
structure the electrostatrc chuck of the present invention, it is possrble

to readifl 30 toehlr@w } hb imeRpBEtined et & t{ Idde Rerfilr & ndhik @ 1P &S BRBATT i xed
onto the nounting surface by heating at a relatively |ow tenperatureof
about BS0CGive ageesulhtaviihereheshao dnesas thhit50t he ABdhdm oBIS stypragt h of
the material that nmakes up the electrostatic chuck is deteriorated. 23

Al so, ian dde peeperif druienyi aBed.t ith pieficeabhe tdwd sany coiee Ofafehe of
the i nner el ectrode nenber, the annular el ectrode nenber, and the outer

el ect I quify JEIPET o U erablyro 1 DEGE 15! €51 QU MBPREr S ¢ 4R ihynek eghect rode

nmenber

transmission filler. Because the type containing the heat
transmission filler therein is suitable to the electrostatic
chuck of the present invention which is so structured as to
mount therespectiveelectrodemembersontothemountingsurface
of the chuck main body because of a high thermal conductivity.
In general, the normal thermal conductivity is about 0.1 to
0.5 (W/m-XK), and the higher thermal conductivity is about 0.8
to 4 (W/m*K). In the present invention, the adhesive agent
having the thermal conductivity of 0.1 (W/m-X) or more can be
preferably used in the present invention.

On the other hand, when the polyvinyl butyral adhesive
agent isusedasanadhesivelayer tostructuretheelectrostatic
chuck of the present invention, it is possible to readily
separate the respective electrode members that have been fixed
onto the mounting surface by heating at a relatively 1low
temperature of about 150°C. As a result, there is no fear that
the mechanical strength of the material that makes up the

electrostatic chuck is deteriorated.
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annul ar el ectrode nmenber, and the outer el ectrode nenber are nade of pure
al um num Specific exanples of pure alum numare JI'S A1050, JI'S A1060, JIS
A1070, JI'S A1080, and JI'S A1100, and preferably JIS A 1100. An oxide
coating is fornmed on the surfaces of the respective el ectrode nenbers by
anodic oxidation treatnent that is generally conducted. In the case where
the respective el ectrode nenbers are nade of pure alum num an oxide
coating that is high in the electric insulating performance and high in the

density can laqsref,oviﬁieghasP%mtedimsht%n,oxii@ezlg%wfwawei gnher med on
the surface of alumnumalloy when the base material of the oxide coating

f d f : | I d ' '
ol | oy &0n oife *§F M % LIRS RBES ¢ Mo PR, MR FRE Corat b TR T

is excellent in the plasma resistance can be provided. In the _case_of using
JI'S Alﬁﬁfc%%%gﬁs%eggeéonﬁéﬂ:9ﬂ%ﬂ9q§$§rﬁ§%ﬁ?69decﬁﬁﬁ8&§ﬂ n%e fenabile pin
holes in the oxide coating that is forned on the surface can be reduced,

t her ebyt frgar efea tirordenemembreel lodntt loxi drnesatelrac t nodddimeimdrex o the
characteristic obtained by using pure alum num Wen the electrostatic

chuck cfndlea presest riodecmidnte 24 4 5dconstotvbedeldy ctsidde tih€mbBREB T
el ectrode nenber, the annular el ectrode nenmber, and the outer el ectrode

i e F AR A LR e s S RS Y
JIS A1050, JIS A1060, JIS A1070, JIS A1080, and JIS A1100, and
preferably JIS A 1100. An oxide coating is formed on the
surfacesof therespectiveelectrodemembersbyanodicoxidation
treatment that is generally conducted. 1In the case where the
respectiveelectrode members aremade of purealuminum, anoxide
coating that is high in the electric insulating performance
and high in the density can be provided as compared with an
oxide coating that is formed on the surface of aluminum alloy
whenthebasematerial of theoxidecoating formedonthesurfaces
of the respective electrode members is aluminum alloy such as
JIS A6061 or JIS A5052. As a result, the oxide coating that
is excellent in the plasma resistance can be provided. 1In the
case of using JIS A1100, because Si content that is the alloy
component is low, the pin holes in the oxide coating that is
formed on the surface can be reduced, thereby forming a further
excellent oxide coating in addition to the characteristic

obtained by using pure aluminum.

When the electrostatic chuck of the present invention
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devi.ce, the performance excellent in the plasma resistance is exhibited,
and the electric insulating performance of the oxide coating is stabilized
for a long period of tine. As a result, the product lifetinme as the

el ectrostatic chuck is elongated. Also, since the chuck main body of the
present invention requires the nmechanical strength, the chuck main body is
preferably made of a structural extended material. The structural extended
material may be exenplified by JI'S A6061, JI SA5056, andJl SA5052. The chuck

mai N bqady - BRER iafy & r3PEYEn gRE BT Bh e PASI d HEr OYkdfe fBRLI NONE HiAEUaEN at
| east the respective sSurfacés of the nmounting surface onto which the

respecti,ve tro e re fixe d the auter I r.al rface

t hr ougﬁlt%cet Ig%géirﬂéerg}:g? gg{?%éfl%th?eegyr?gﬁt g%ﬁg? rioscpegg 'Tehrbaeﬁ 5/'% lcﬁglf%t %gael n the
bi pol ar el ectrostati,c chuck according to the present invention, when the f
irst eldctRbie RdUPIRURER Hf AERET LhfifbraRPEEt r dde hRPrbER SEnd e obih&r

el ectrode nenmber, and the second electrode is fornmed of the annul ar

el ect r ede endetatichehiinkers alsend dodeh asdet c anduiche noaen fd ete r bde menber
are nmade equal in potential to each other. Then, a dc power supply 25 is
connectdeds ixed weetie tger f o £ fbneleeekic@de 410t nrd tdfe bha dnndeare s £ eaheedé snenber

and the outer el ectrode nenber, and the annular el ectrode nenber of the

second Sl1e0S | PE8, tohh $heCE VBB thN& i RbRAladi B B I RE A EedWE e oxide
coating is stabilized for a long period of time. As a result,
the product lifetime as the electrostatic chuck is elongated.

Also, since the chuck main body of the present invention
requires the mechanical strength, the chuck main body is
preferably made of a structural extended material. The
structural extended material may be exemplified by JIS A6061,
JIS A5056, and JIS A5052. The chuck main body made of the above
material has the oxide coating formedonat least the respective
surfaces of the mounting surface onto which the respective
electrode members are fixed, and the outer peripheral surface
through the anodic oxidation treatment that is generally
conducted.

In the bipolar electrostatic chuck according to the
present invention, when the first electrode is formed of the
inner electrode member and the outer electrode member, and the
second electrode is formed of the annular electrode member,

the inner electrode member and the outer electrode member are

made equal in potential to each other. Then, a dc power supply
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In the case where the f irst electrode is f orned of the chuck main body,
the inner el ectrode nenber, and the outer electrode nenber, it is necessary
that the inner electrode nenber and the outer electrode nenber are
electrically conductive to the chuck main body, respectively. For that
reason, as described above, at |east one of the respective positioning pins
di sposed between the inner el ectrode nenber and the chuck main body and

bet ween the outer electrode nenber and the chuck main body nmay al so

functi ans asopn €600dUCheG M. thd e5PEEL T Weby¥ t rldeeriAth &gl yf eRnet Deher
conducting pin may be disposed between the chuck main body and the inner

el ect 1 qge, - lEFREM, frﬂ‘ﬁ’e P%tn"@?;] et@@tﬁP%Clke@HQdB%Pé’m@é’P, takf‘d ?'ﬂteeé%ﬁhfﬁtrr ode
menber, respectively, apart fromthe positioning pins. so, the inner

el ectrodenmepber, that is fixed.,on the ntjng, surface of the chuck. main
body t FHAIGRERE ARRAFTeOfayeie | OEPOH dohe ChEPA % Tor LA AT ofihnat
comes in direct contact with the chuck nmain body. Then, the oxide coatings
on t he kiReka Fraeh e IR tmbll €héhiufiter el ectrode nenber at that contact
portion nmay be renoved, respectively, thereby rendering the chuck main
body and the Iimnsgre et ®sérobermerniher falmest re tatkyodenductiorem®é olir bhgh t he
contact portion. Likew se, the oxide coatings on the outer oxide el ectrode

menber @ngc k hgathu®o dp] Nt hedy nafer de POELIreA ViRID é PE Quldert igd eshikede

menber cones in contact wth the chuck main body may be partially renoved,

therebyelectrode member, it is necessary that the inner electrode
member and the outer electrode member are electrically
conductive to the chuck main body, respectively. For that
reason, as described above, at least one of the respective
positioning pins disposed between the inner electrode member
and the chuck main body and between the outer electrode member
and the chuck main body may also function as a conducting pin,
respectively. Alternatively, another conducting pin may be
disposed between the chuck main body and the inner electrode
member and between the chuck main body and the outer electrode
member, respectively, apart from the positioning pins. Also,
the inner electrode member that is fixed on the mounting surface
of the chuck main body through the adhesive layer is provided
with a partial portion that comes in direct contact with the
chuck main body. Then, the oxide coatings on the chuck main
body and the inner electrode member at that contact portion

may be removed, respectively, thereby rendering the chuck main

body and the inner electrode member electrically conductive
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rendering the outer electrode nenber electrically conductive to the chuck
mai n body. The bipolar electrostatic chuck according to the present
invention is forned of the chuck main body having the nmounting surface, the
annul ar el ectrode nmenber that is fixed onto the nounting surface through

t he adhesive layer, the inner electrode nenber, and the outer electrode
menber. For that reason, the manufacture is easier than that of the
conventional bipolar electrostatic chuck. Al so, when the adhesive |ayer is

made thz%mﬁd;ﬂit@%‘%‘oﬁﬁ?a%’t%?éi&ﬁ.aggﬂke%sae,pct'ryé’io'lb/i'c}é’%éq@ln gdhgsi ve

agent, the pol ar el ectrostatic chuc aving the annular el ectfode nenber,

the i nner el ectrode. nenber, .and.fhe uter trode nmber, fi.xed onto the
nount i ﬁges@rufetaeclé %1‘1{?{Eee (?ﬁutclko%i %egg&; tar?%oighet%éuggh@&l\?e baog taE
according to the present invention can be readily separated into the chuck
main  Bo@P T &IRN aAmEF &r tEle QW iRie PRABEFCIeNEGTRRF ePBEEr dde GRINERFE  and
the outer el ectrode nenber by using a rel ease agent af ter having been used
i n thewsem coneluchoc knemafrach adiyngadei €epartmadtlherr ewodsd,t Ha emnely ar

el ectrode nenber, the inner electrode nenber, and the outer el ectrode

nenber rehidedr heyet 2d deearféxedtenide mkavmourtld@t suchaqs ebnidiec envek main
body through the silicone -based adhesive agent can be readily renoved

fromthe rmunting.fULhage K@ yqepending on the heat treatnent or the
mechani cal processing. For that reason, there is no

The bipolar electrostatic chuck according to the present
invention is formed of the chuck main body having the mounting
surface, the annular electrode member that is fixed onto the
mounting surfacethroughtheadhesivelayer, theinnerelectrode
member, and the outer electrode member. For that reason, the
manufacture is easier than that of the conventional bipolar
electrostatic chuck. Also, when the adhesive layer is made
of a silicone-based adhesive agent or a polyvinyl butyral
adhesive agent, the bipolar electrostatic chuck having the
annular electrode member, the inner electrode member, and the
outer electrode member fixed onto the mounting surface of the
chuck main body through the adhesive agent according to the
present invention can be readily separated into the chuck main
body, the annular electrode member, the inner electrode member,
and the outer electrode member by using a release agent after
having been used in the semiconductor manufacturing device.
In other words, the annular electrode member, the inner

electrode member, and the outer electrode member which have
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drawback such as the deterioration of the nmechanical material strength of
the chuck main body due to heating, or a scratch caused by the nechani cal
processi ng. Then, the electrostatic chuck that has thus being separated can
be again recycled as the electrostatic chuck. The electrostatic chuck
according to the present invention is used in a sem conductor manufacturing
device in a state where the annul ar el ectrode nenber, the inner el ectrode
menber, and the outer electrode nenber are fixed onto the nounting surface

of the phiicks PREA BAYY thY do@htig8gSelr e OKi dReCOALICKI Y 4 NBogPUNTi NG
surface of the chuck main body onto which the respective el ectrode nenbers

are f ixed is, hard .directl f..ect. e S sure onpar ed
RNt S LUt eYs SRR AR Y T A RN R T RS LR S GE e T S
surface. For that reason, the chuck main body that has_been separated as

descri B&®Pd\Ve M4 bhi g B baCGsBAlt §eBEHIEATPD td LMaR ta tA B BB tpr ocess
such as cleaning using a dry ice blast or cleaning using an al cohol

cl eani vy ddemtme pABandqud Ir euir o besadsd .t h&E oguttdra per ¢ phemnal tharfacesofiot he
chuck main body has a relatively |arge scratch, a process for reproducing

the 28 dydvigacRas i ol 08 the danréacerat ittheochvalk meich abidya IMaya berial
conducted. In the reproducing process, it is possible that the oxide

coating dalqgts gkt 8BEEnARKO faieh WVEK a8E Nt BOH¥a tiihigS! Id PRED ¢ hecghuck
mai n body from which the oxide coating
caused by the mechanical processing. Then, the electrostatic
chuck that has thus being separated can be again recycled as
the electrostatic chuck.

The electrostatic chuck according to the present
invention is used in a semiconductor manufacturing device in
astate where the annular electrode member, the inner electrode
member, and the outer electrode member are fixed onto the
mounting surface of the chuck main body. For that reason, the
oxide coating on the mounting surface of the chuck main body
onto which the respective electrode members are fixed is hardly
directly affected by the plasma exposure as compared with the
respective electrode members that form the sample adsorption
surface. For that reason, the chuck main body that has been
separated as described above has only to be usually subjected
to only a cleaning process such as cleaning using a dry ice
blast or cleaning using analcohol cleaning agent. As required

because the outer peripheral surface of the chuck main body

has a relatively large scratch, a process for reproducing the
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has been stripped is polished, and the oxide coating is reproduced by the
anodi ¢ oxidation treatnent as nornmally conducted. on the other hand, it is
better that the annul ar el ectrode nenber, the inner el ectrode nenber, and
the outer electrode nenber are replaced by fresh ones. In the portions
associated wth the chuck main body, a cooling gas passage or a cooling
structure using water cooling may be fornmed |i ke a general bipolar

el ectrostatic chuck. However, because the manuf acture costs are increased

due to LNORe FBShRRICHn PERECEREY O H: thbl chhi A ha B! i.b}‘)%a:f rﬁd19§”t hge

vi ewpoi nts of the costs that the chuck nmain body 1s recycled.

contragxgufecggge t?e gggulaf & ec}rode n%ang, tEe.innerSeI ctrggg menber

and th %t rectfo menber® &Y &t FAWPER 5% mahbif At P& 86% S Eonpared

wi th the chuck_main body, there, arises articularlg no_problem on the costs
e

even i fthenael denbers id% thept akede W eRhede o ohekhe TRECAnMA R RPEY¥trode
menber, the inner electrode nenber, and the outer el ectrode nenber are
advant dgesugiippepl ackee shebhk haéshbodgsfbesauwseé cthhe hadoxripte ampatiagni ng
function which is one of the inportant functions of the electrostatic chuck
can 2 %abr peient ashedppbeda hsEghryl peréar nenc@ Iinceokhdse ebeetimedeismenbers
formthe sanpl e adsorption surface that absorbs the sanple in the bipolar

g'egﬁ”(%%tpartd&uégﬁc‘%y Theemoanbing Sufa@seioh (e SoHEh LD BRynd hay has
conducted.

On the other hand, it is better that the annular electrode
member, the inner electrode member, and the outer electrode
member are replaced by fresh ones. 1In the portions associated
with the chuck main body, a cooling gas passage or a cooling
structure using water cooling may be formed like a general
bipolarelectrostaticchuck. However, becausethemanufacture
costs are increased due to those mechanical processing costs,
it is effective from the viewpoints of the costs that the chuck
main body is recycled. On the contrary, because the annular
electrode member, the inner electrode member, and the outer
electrode member are low in the manufacture costs as compared
with the chuck main body, there arises particularly no problem
on the costs even if those members are replaced with fresh ones.
The annular electrode member, the inner electrode member, and
the outer electrode member are advantageously replaced with

fresh ones because the adsorption retaining function which is

one of the important functions of the electrostatic chuck can
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subj ected to necessary processing such as cl eaning as described above is f
ixed with, for exanple, the f resh annul ar el ectrode, inner electrode
menber, and outer el ectrode nenber through the adhesive layer. In this
process, the mounting surface of the chuck main body has an outer convex
portion and an i nner convex portion, and a positioning spacer is used

bet ween the chuck nain body and the annul ar el ectrode nenber to position
the respective electrode nenbers in the heightwi se direction. As a result,

the el o mst@td enelutle Gamiphd ePpodeeedant @ $iate tB¥lerElyc £+ge to the
sanpl e adsorption surface of the electrostatic chuck that has not yet been

eeycl kpb et 3en (HCR LR £05) EboRNIGPIAL 1 £a fhoRgand distyeep the chuck

mai n and e resp e el ec e menb osi tions
respectlve el ectro nbe rs in.the horlzontal dlrectlon with respect to

the no@@MHge shPf§g€ %aﬁlgéeFéﬁFﬁﬁﬁﬁEﬂ &K - because the sanpl e

adsorption surf ace of the electrostatic chuck thus recycled is forned by
the fresh anAlleamodndcinddar eedaf tihtnehuskeserdadbosenbiat hag baear

el ectrode nenber, the recycled electrostatic chuck has the same perfornmance
as thastubojfe¢hedaicentarc@$tsa1ﬁyc paiowcks 4 hmg shesh st c et nhagna s eyt edlb8d0 i n
view of the adsorptive force, the tenperature character is tic, and the

per f or gEanGes iaf rike Sheal 0%61{ laﬁa@h Raci th eafd e dMNawnalli 419 J165d 61 8866

bet ween t hose two el ectrodes. addi tion, because the number of processi ng

and as%%m%flgieéé¥§de member, and outer electrode member through the
adhesive layer. 1In this process, the mounting surface of the
chuck main body has an outer convex portion and an inner convex
portion, and a positioning spacer is used between the chuck
main body and the annular electrode member to position the
respective electrode members in the heightwise direction. As
a result, the electrostatic chuck can be reproduced in a state
extremely close to the sample adsorption surface of the
electrostatic chuck that has not yet been recycled. Likewise,
when the positioning pin is disposed between the chuck main
body and the respective electrode members, the positions of
the respective electrode members in the horizontal direction
with respect to the mounting surface can be also reproduced.
Then, becausethe sampleadsorptionsurfaceof theelectrostatic
chuck thus recycled is formed by the fresh annular electrode
member, inner electrode member, and outer electrode member,

the recycled electrostatic chuck has the same performance as

that of the electrostatic chuck that has not yet been recycled
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which are required for recycling can be reduced as nmuch as possible, the
above bipolar electrostatic chuck can be readily and inexpensively
reproduced. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a cross-sectional
view for explaining a bipolar electrostatic chuck X according to the first
enbodi nent of the present invention; Fig. 2 is a plan view for explaining a
bi pol ar electrostatic chuck X according to the first enbodi nent of the
present invention; and Fig. 3 is a partial cross-sectional view for

expl ai ning i ew bF xdleaa d eberpttriost Avirc echtlt& t)Xé mgocoa ti hg chm thetsederidi c,

enbodi nent of the present invention; [Description of Synbols] X ... bipolar

el ectroghat i €hehuskr £ ¥4 ma@ro eoHNGUCT Ctme/vafeqre,ctﬁostat@i&uctga@saicrl fpdanda ...
mounting surface, Ib ... flange portion, ... base surface, Id ... outer

ridge fPH\éﬁ’iaW&d OResilrance! W@EwébﬂgetHQF\éeXt&‘QrtéPé‘ctEfodes fitfdng

hol e . correspondi ng f|tt|ng coni cal groove, Ti - -
oxi de

- coati 2adhesi ve 3t oricel ectrode corres ondlng
(it ngfor 63 33y B nan i ARk gk oF B oG QG R Pt ks ek

C correspondlng fitting hole, 4h progjection gortlon 4i oxi de coatlng, 5
outer tBRigh @nﬁnF%ﬁélﬁﬁﬁbé@rE%#FYF#&@&M%@%V Pt rediuead atenguch

possible, the above bipolar electrostatic chuck can be readily

and inexpensively reproduced.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view for explaining a bipolar
electrostatic chuck X according to the first embodiment of the
present invention;

Fig. 2isaplanviewforexplainingabipolarelectrostatic
chuck X according to the first embodiment of the present
invention; and

Fig. 3 is a partial cross-sectional view for explaining
a bipolar electrostatic chuck X according to the second
embodiment of the present invention;

[Description of Symbols]

X-+-+ bipolar electrostatic chuck, W--:- semiconductor wafer,
1-++ chuck main body, la--- mounting surface, 1b--:-- flange
portion, lc--- base surface, 1d--- outer ridge convex portion,
le-:: inner ridge convex portion, 1f--- fitting hole, 1g---

corresponding fitting hole, 1h-:- conical groove, 1i--- oxide
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spacers, 8... sanple adsorption surface, 9... positioning conducting pin,
9a ... stainless conducting spring, 10 positioning pin, 1l cool ant gas
passages, 12 ... coolant gas passages, 13inner gasgrooves, l4outer
gasgroove, 15 gas room 16 ... insulating bush, 17 ... feeder termnal.

Best Mobde for Carrying Qut the Invention Hereinafter, preferred enbodi ments
of the present invention will be described in detail wth reference to the
attached drawi ngs. (First Enbodi nent) (Bipolar Electrostatic Chuck) Fig. 1

shows 3 Grasse S Qt-i-oaf‘@ﬁeg?%‘é! Psfygrl?%p-OJ anr&"ceeCfé9§|t5;8tgiecr58§ﬁ%'§,>§ geeording

to the first "enbodi nent t he resent invention. ws a plan view
of the bipol ar L ectrostatic,chuck accardi to. the enbodi nent of the
SRR R BRASTRALH 3B Feed S,

presenf °Fj ARIT B8 8P 18 el ost AGE Thi 295E nede i M Ehe shape
of a circle by a structural extended material JIS A 6061 in 32 the shape of
a circlcd X cthe higbs af redecheddedt i dachuclke or 1espaadd ng filfitol aheheh@pe of a
circle by a chuck main body 1 having a nounting surface la, and a toric
el ect r ddte -nrepioer 3 ttiha piox t inemle 4df: a° purideat opttimy mérberodt8rAldHDcwhi ch
is fixed onto the mounting surface la of the chuck main body 1 through an
adhesi ¢a d ayes d & mdade ©f 53 -gel £ 5t ki agneo based -adnesikVver ageAtnsulating
spacers, 8--- sample adsorption surface, 9--- positioning
conducting pin, 9a--:- stainless conducting spring, 10--:
positioning pin, 11--- coolant gas passages, 12--- coolant gas
passages, 13:---innergas grooves, 14---outer gasgroove, 15+ -

gas room, 16--- insulating bush, 17:-- feeder terminal.

Best Mode for Carrying Out the Invention

Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
attached drawings.

(First Embodiment)

(Bipolar Electrostatic Chuck)

Fig. 1 shows a <cross-sectional view of a bipolar
electrostatic chuck X according to the first embodiment of the
present invention. Fig. 2 shows a plan view of the bipolar
electrostatic chuck Xaccording totheembodiment of thepresent
invention.

The bipolar electrostatic chuck X is made into the shape

of a circle by a structural extended material JIS A 6061 in
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The ,bi pol ar electrostatic chuck X is also made up of an inner circular

el ectrode nenber 4 that is disposed with the center opening of the toric

el ectrode nenber 3 which is made of a pure alumnummaterial JI'S A1100
fixed onto the nounting surface |a through the adhesive |layer 2, and an
outer toric electrode nenber 5 that is disposed outside of the toric

el ectrode nenber 3 nade of a pure alumnummaterial JI'S AL1100 is fixed onto
the nounting surface Ia through t he adhesi ve | ayer 2. The bi pol ar

el ectr ggfeatyly Caé&é‘% ed @Hteob§lggllaalsfg9ebfé89{8g %' hﬁ‘@% ghoyn

t hrough a base sur ace the chuc y using a

fl ange 2 rtion,l osed on_an outer eriph surface.of . the chuck main
body 1™ %sﬂlpf aB&° k h%haPSr?gaelcécﬁcr]o%g) g %mﬁlgfﬁ"f’ggel& Y hRYi nner
circular electrode nmenber 4 , a surface of the outer toric electrode nenber
5, andaal8umitddyd dfuthecenhbiek aBfnabbAylie edredpodomempesyd fket &pde of
the base surface Ic) are fornmed with an oxide coating through an anodic

oxi dat manil & rosfatargnizs e rekprthuwemembA sa]IS cA Bhf aneks cdl iand id2e@drengoven to
defined between the toric 33 el ectrode nenber 3 and the inner circul ar

el ectr ede nmybDetidg andfma@wmw éb?th@rb%wﬂ%ﬁﬁdiﬂebaﬁybgrﬁiﬁﬁﬁbﬁhénOUter
toric electrode menber 5, respectively. TSE3251 (viscosity 8.5 (25 C

Pa-s), dﬁg{g t]ﬁg‘)ﬁ&gtj ‘{ﬂéa/?%fl% QWM g_ﬁgsgg a'g(ﬁ%fyl% Siddgene Corp.

can be use ove ge i"cone- base esi ve agent

The bipolar electrostatic chuck X is also made up of an inner
circular electrode member 4 that is disposed with the center
opening of the toric electrode member 3 which is made of a pure
aluminum material JIS A1100 fixed onto the mounting surface
la through the adhesive layer 2, and an outer toric electrode
member 5 that is disposed outside of the toric electrode member
3 made of a pure aluminum material JIS A1100 is fixed onto the
mounting surface la through the adhesive layer 2. The bipolar
electrostatic chuck X is fixed onto a plasma etching device
not shown through a base surface 1lc of the chuck main body 1
with bolts by using a flange portion 1b disposed on an outer
peripheral surface of the chuck main body 1. A surface of the
toric electrode member 3, a surface of the inner circular
electrodemember 4, asurfaceof theouter toricelectrodemember
5, and a surface of the chuck main body 1 (except for the surface
side of the base surface 1c) are formed with an oxide coating
through an anodic oxidation treatment, respectively. Also,

clearances d, and d, are given to defined between the toric
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A rimof the nmounting surface |la of the chuck main body 1 is provided with
an outer ridge convex portion Id in correspondence with an outer periphery
of the outer toric electrode nenber 5. The outer toric electrode nenmber 5
is positioned in a heightw se direction with respect to the nounting
surface la by the outer ridge convex portion 1d. Al so, the nmounting surface
la is provided with an inner ridge convex portion |le at a position
corresponding to the outer periphery of the inner circular electrode nenber

4. TheohBREMY £ d G @ e r €8 €S hROUR TR ARSI ‘!‘:iirsc@lgéif ;é g@@@ﬂd&@ S 0E W se

direction wth respect to the nmounting surfac y the i1 nner ridge convex
portion_l.e. Further, eight.insulating spacers_7.nad ol.yimde are

ot er pBREaPEENASH, e POF L6 BreR POt TR '3 "AG £he BRGAS i body 1
in positions corresponding to the inner periphery and the outer periphery
of thed8Citd Wecledder nenbaresP ettt i egdlar i %ﬂéﬂs Ofi 1508 1t¥sfect i vel y.
The toric electrode nenber 3 is positioned in a heigthwi se direction with
respect{ 260 @ Ha ndunt thg rsua ¥ acentaclpy viney | isuBat(iWgn sibacems d®4 by .GHhen, a
sanpl e adsorption surface 8 is forned fromthe toric electrode nenber 3,

the inmekhdigLularl eteger ode renbesart, wad uébe owker theri ab)wct rpsle member
5, and a sem conductor waf er Wis nounted on the sanple adsorption surface

gétﬁLZﬁi€ﬁ3§%ﬂ%§E£ﬁg?ﬁgggﬂ§§£@9 gbgatq_which are made of brass are di sposed
y 1 and“the i nner
A rim of the mounting surface la of the chuck main body
1 is provided with an outer ridge convex portion 1d in
correspondence with an outer periphery of the outer toric
electrode member 5. The outer toric electrode member 5 is
positioned in a heightwise direction with respect to the
mounting surface la by theouter ridge convex portionld. Also,
the mounting surface la is provided with an inner ridge convex
portion le at a position corresponding to the outer periphery
of the inner circular electrode member 4. The inner circular
electrode member 4 is positioned in a heightwise directionwith
respect to the mounting surface la by the inner ridge convex
portion 1le. Further, eight insulating spacers 7 made of
polyimide are interposed between the toric electrode member
3 and the chuck main body 1 in positions corresponding to the
inner periphery and the outer periphery of the toric electrode
member 3 at regular intervals of 45°, respectively. The toric

electrode member 3 is positioned in a heigthwise directionwith

respect to the mounting surface la by the insulating spacers
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circul ar electrode nenber 4 . Each of the positioning conductingpins 9 has
one end f itted intoa corresponding f itting hole 4a which is defined in a
surface of the inner circular electrode nenber 4 opposite to the sanple
adsorption surface 8. The other end of the positioning conducting pin 9 has
a stainless conducting spring 9a attached to a | eading edge thereof , and
is fitted into a fitting hole If that is defined in the chuck main body 1
so that the conducting spring 9a is wurged against the conducting pin 9.

Four pesi t ir@RiNNGa LONGYETd dWo PhRS o 848 £dicePPI6 Bl nd/h k¥ RRG t ReUSo P{ct he

inner ridge convex portion e in the nounting surface la so as to be lined

up in requl.ar_ interval f . 90' .qn the.circunferenc f the.inner circul ar

el ectr8§%c§eﬁﬂ)(11e m4e_ml'|>_? e3\(/)\ﬁ stgl,e l[1)'loqlsel ic&rﬁcnugl%f I ec(flgﬁagﬁi rﬂgmBetrhgt %?é fitted
into fitting holes 5a defined_ in the outer tqric el ectrode nenber_ 5 are
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menber 5 in the sane way as the inner circular electrode menber 4. Those
posi ti ¥niirsg mowritiedi og gihes Lapodiet iasksatiet lanesu3F ade c8l ar el ect rode
menber 4 and the outer toric electrode menber 5 in the horizontal direction

in respect talthke mowithgnidugl acmdbat Ofigt be nchuckwihth hedy mlad @ndlf al so
constitute the first electrode consisting of the chuck mai nbody 1, the
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circular electrode member 4. Each of the positioning
conductingpins9hasoneendfittedintoacorrespondingfitting
hole 4a which is defined in a surface of the inner circular
electrode member 4 opposite to the sample adsorption surface
8. The other end of the positioning conducting pin 9 has a
stainless conducting spring 9a attached to a leading edge
thereof, and is fitted into a fitting hole 1f that is defined
in the chuck main body 1 so that the conducting spring 9a is
urged against the conducting pin 9. Four positioning
conducting pins 9 are disposed at an inner side of the inner
ridge convex portion le in the mounting surface la so as to
be lined up in regular intervals of 90° on the circumference
of the 1inner circular electrode member 4. Likewise,
positioning conductingpins 9 thatarefittedintofittingholes
5a defined in the outer toric electrode member 5 are disposed
between the chuck main body 1 and the outer toric electrode

member 5 in the same way as the inner circular electrode member

4. Those positioning conducting pins 9 position the inner
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bet ween the chuck main body 1 and the toric electrode nenber 3 . Each of
the positioning pins 10 has one end fitted into a corresponding fitting
hol e 3a which is defined on the surface of the toric electrode nenmber 3
opposite to the sanple adsorption surface 8, and the other end fitted into
a corresponding fitting hole I g which is defined in the chuck main body 1
The three positioning pins 10 are arranged substantially in the center
position of the inner periphery and the outer periphery of the toric

el ectr Qdg: dRIDLre 1% d ir § BE OWHE EN0a SHACE LR SO0 8% 1] e OBrblREFe HRekN
regular intervals of 90° on a semcircle. The positioning pins 10 position

0
t he torg ectr r.:3 .10, :5the horizo l. dj i i t to
t he m)usn Pﬁggh%hro&ggze({?%?odf%%gt%:hgcjkﬁur%gisﬁ)et%tg§olﬁﬁ$ﬁ&e&g ré%%gssl!gffpggchuck X
is formed with cool ant gas, passages 11 t{hat comruni cate with the chuck main
body 118t thBei FR&CkyI? harseéily e]i'eci‘?édélﬁé’nﬁé?nﬂFléHﬁ eccﬁ%%n&ﬁ%
passages 12 that communicate with the chuck main bod¥ 1 and the outer toric
el ect r ¢dee hendée Pngespesgiakre ¢hueking igsbedanbl dhet heneso antu §as
passages 11 that comunicate with the chuck main body |I and the inner
circul arl exd eco dodmemprrers 4 amd soheepbue eas tidr gkl bolkes ddhincdmb &rust. pi ns
of the sem conductor wafer Wnounted on the sanple adsorption surface 8
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cool ant gas passages 11 are formed toward the
between the chuck main body 1 and the toric electrode member
3. Each of the positioning pins 10 has one end fitted into
a corresponding fitting hole 3a which is defined on the surface
of thetoricelectrodemember 3 oppositetothesampleadsorption
surface 8, and theother end fitted into a corresponding fitting
hole 1g which is defined in the chuck main body 1. The three
positioning pins 10 are arranged substantially in the center
position of the inner periphery and the outer periphery of the
toric electrode member 3 in the mounting surface la so as to
be lined up in regular intervals of 90° on a semicircle. The
positioning pins 10 position the toric electrode member 3 in
the horizontal direction with respect to the mounting surface
la of the chuck main body 1.

The electrostatic chuck X is formed with coolant gas

passages 11 that communicate with the chuck main body 1 and
the inner cylindrical electrode member 4, and coolant gas

passages 12 that communicate with the chuck main body 1 and

the outer toric electrode member 5, respectively. 1In this
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outer peripheral direction of the upper surface of the inner «circular

el ectrode nenber 4 which forns the sanple adsorption surface 8. Simlarly,
outer gas grooves 14 that comrunicate w th the correspondi ng cool ant gas
passages 12 are fornmed on an upper surface of the outer toric el ectrode
menber 5 which fornms the sanple adsorption surface 8 . The cool ant gas
passages 11 and 12 conmunicate with a gas chanber, respectively. The

cool ant gas that has been transmtted fromthe coolant gas passages 11

parti aldyarp D¥s tHé cddEagapydls wied & aedsbet vaet ddieminnek t@ Gewhathe
el ectrode nmenber 4 and the toric electrode nenber 3 on the upper surface of

the Inngr, G redl ar pelagclr Qdfy (BEOShndr 309 dif1Ea £OQh BRY QAfe thidhy B3S Jbeen

transmtted from the coolant gas passages 12 partially flows into the gap

d2 defined b h ic.el d d th i
ol et G trertth 'S ot t hEl EPAP sOPPEco OF Aok GNEH® Eor PA" 5ol BEC blE menber

5. For that reason, the dispersion of the coolant gas on the sanple

adsor ptSedh GeRAdcéoF vafedi Varoertefdronddia semp ke @%r%amth@nes% fce
penetrates between the 37 nounting surface |la and the base surface Ic is
defined ipendierathuckInmier igady gir,oanels ahl i sakatbnguilista 16 vsthi thed into
the through hole in such a manner that one end of the insulating bush 16

reachesdhee  p¥RE iy fael { At sgakasga seRRASd tEL t §rbhe o ra®| 1o welB@r phieOn
surface 8) of the toric electrode nenber 3. Also, a feeder pin hole 3b is

formed Afr & RESEIHAR IUPHAHEAI LY of the upper surface of the inner

circular electrode member 4 which forms the sample adsorption
surface 8. Similarly, outer gas grooves 14 that communicate
with the corresponding coolant gas passages 12 are formed on
an upper surface of the outer toric electrode member 5 which
forms the sample adsorptionsurface8. Thecoolantgaspassages
11 and 12 communicate with a gas chamber, respectively. The
coolant gas that has been transmitted from the coolant gas
passages 11 partially flows into the gap d, defined between
the inner circular electrode member 4 and the toric electrode
member 3 on the upper surface of the inner circular electrode
member 4, and the coolant gas that has been transmitted from
the coolant gas passages 12 partially flows into the gap d,
defined between the outer toricelectrode member 5 and the toric
electrode member 3 on the upper surface of the outer toric
electrode member 5. For that reason, the dispersion of the
coolant gas on the sample adsorption surface 8 is uniformed.

In addition, a through hole that penetrates between the
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in the center of the insulating bush 16 in the |lower surface of the toric
el ectrode nenber 3. A feeder terminal 17 that is fitted into the feeder pin
hol e 3b through the interior of the insulating bush 16 is attached to the
base surface Ic side of the chuck main body, with the result that the toric
el ectrode nenber 3 constitutes a second el ectrode. The feeder termnal 17
is arranged at regular intervals of 90 concentrically with the positioning
pins 10 di sposed between the chuck main body 1 and the toric el ectrode

menber dyud PihBhi SuerAm Q.4 AhEheH HAHAldLr £H4eK FOURTE PY1 §RAL K RY £ h3ur face
of the plasma etching device of an electrically conductive nenber not shown

(s formad, apd,L g cganeetied Wah, any Rasitive o geqal ive &l ecthods af a d
power supply no shown.” ‘Becauseé t he "base surface’|l ¢ of the chuCck rain body
1 is naot f%rned Wi th an oxide coating, the base surface lc is _fixed in

cont actt b R aHEI R ks 3% 8PCE RMAK DU 3 he e gtichgl e riRtu b teRg pl asma
et ching device side, to render the chuck main body |and the electrostatic
chuck roushibhy seachrg $dvef dowe38 wfr f heepllasan rdtagtd mprievite siodéhe
electrically conductive to each other. That is, one electrode of the dc

power sapbYei®dsocoprdeined urf 4 de ohwadk tmad it drddy ell e &t s6d et hembeader.
t er m nal 17 that is mounted on the toric electrode nenber 3 is connected
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supply which 1s connected to the chuck main body 1.
in the center of the insulating bush 16 in the lower surface
of the toric electrode member 3. A feeder terminal 17 that
is fitted into the feeder pin hole 3b through the interior of
the insulating bush 16 is attached to the base surface 1lc side
of the chuck main body, with the result that the toric electrode
member 3 constitutes a second electrode. The feeder terminal
17 is arranged at regular intervals of 90° concentrically with
the positioning pins 10 disposed between the chuck main body
1 and the toric electrode member 3.

In this example, an electrostatic chuck mounting seating
surface of the plasma etching device of an electrically
conductive member not shown is formed and is connected with
any positive or negative electrode of a dc power supply not
shown. Because the base surface 1lc of the chuck main body 1
is not formed with an oxide coating, the base surface 1lc is
fixed in contact with the electrostatic chuck mounting seating

surface of the plasma etching device side, to render the chuck

mainbody 1 and theelectrostatic chuckmounting seating surface
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.in this way, a positive or a negative voltage is shared and applied to the
first electrode and the second el ectrode, to thereby constitute the bipolar
el ectrostatic chuck X. (Disassenbly of the Bipolar Electrostatic chuck)
After the bipolar electrostatic chuck X according to the above first

enbodi ment is used in the plasma etching device, the bipolar electrostatic
chuck X is renoved fromthe plasma etching device and i mersed in a xyl ene
bath. The electrostatic chuck X that has been taken out of the xylene bath

after hawitie JIeeimhNEEEASH g Qebfia &\ e dBé Ot L9k a8i19Ntc 1P 8t Wiel @ ot he
tenperature of the xylene bath is held at 15 OC, fromthis the

il - hesj| j [ | ;ed d
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toric el ectrode nmenber 3, the inper i rcul ar, el ectrode nber 4, ,and the
outer tHReered:Fodehe fehber B 1a b % rle-adiﬁ];ﬁ‘?erﬂ/%%Gfer”‘g%tth%r%ﬂﬁtli ng

surface la of the chuck main body 1. (Recycle of the Bipolar Electrostatic
Chuck) 1 ¢hsubiequennited pn the W eterobeatredehnerbet Rat s renbeesed

di sassenbl ed as descri bed above, the respective el ectrode nenber of the
toric eliech raade Inenbesd 8, ophesineeincpotakrdrty ebetheodbenenbae 4f ah@ t he
outer toric electrode nenber, and the conducting spring 9a which is

attacheft i woe eigpely Whe c A td i 8t eand¥cthrg civt® i £n dbh 5agr ded
wi t hout being
In this way, a positive or a negative voltage is shared and
applied to the first electrode and the second electrode, to
thereby constitute the bipolar electrostatic chuck X.
(Disassembly of the Bipolar Electrostatic Chuck)
After the bipolar electrostatic chuck X according to the
above first embodiment is used in the plasma etching device,
the bipolar electrostatic chuck X is removed from the plasma
etchingdeviceandimmersedinaxylenebath. Theelectrostatic
chuck X that has been taken out of the xylene bath after having
been immersed in the xylene bath for eight hours while the
temperature of the xylene bath is held at 15 °C, from this the
silicone-based adhesive agent used as the adhesive layer 2 is
swelled and the adhesive force is weakened. The respective
electrode members of the toric electrode member 3, the inner
circular electrode member 4, and the outer toric electrode
member 5 can be readily removed from the mounting surface 1la

of the chuck main body 1.

(Recycle of the Bipolar Electrostatic Chuck)
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recycl ed. The chuck main body 1, the positioning conducting pin 9, the
positioning pin 10, and the insulating spacer 7 are subjected to dry ice

bl ast exposure under the conditions of a discharge pressure of 20 Pa with
an exposure tine of 5 mnutes, to thereby renove extraneous matter fromthe
surface. Then, the chuck nmain body 1, the positioning conducting pin 9, the
positioning pin 10, and the insulating spacer 7 are imersed in an acetone
bath and then ultrasonically cleaned under the conditions of an ultrasonic

addi tion of 3§30 WdwéndPyM DatESe o 1I0CELBELRI d BASR KTRTPRLS ARG Kbegned in
a pure water bath under "the conditions of an ultrasonic addition 150 Wf or

5 mnutas ioo Mpieh the HLLLISHUE gheanl ng.has heen. conducted { Deqe
el ectrode ~menbersS and so on-are dried by hot air, ‘respective %: h recycl e,

the respective el ectrode nenbers of the toric _electrode nenber 3, _ the inner
circul TRt bdsPRerfiR 19, e4RG Eafte oleRP e oric HecirB&E et lsTare
newly fabricated. In this situation, the respective el ectrode nenbers are
made ofeledter cdeenemberi 41 asdt hbecobeforboragl adesdmodamenheroxaad 4 0
coatings forned on those el ectrode nenbers have the sane thickness. Also,
the fitthengdmdest3ag 4ariayd %o whibthai e adekiched ito tdree res@esti vhe

el ectrode nenbers are forned in the sanme configuration at the sane

posi ti Quss @i éﬁl@ﬁﬁ hedRatcthap aseneny . oke afdd éh PRedt Npi ERBLANIH GRS
passages 11 and the inner gas grooves 13 are forned in the inner circular
elec”?‘%‘%ycled. The chuck main body 1, the positioning conducting
pin 9, the positioning pin 10, and the insulating spacer 7 are
subjected to dry ice blast exposure under the conditions of
a discharge pressure of 20 Pawith an exposure time of 5minutes,
to thereby remove extraneous matter from the surface. Then,
the chuck main body 1, the positioning conducting pin 9, the
positioning pin 10, and the insulating spacer 7 are immersed
in an acetone bath and then ultrasonically cleaned under the
conditions of an ultrasonic addition of 150 W for 10 minutes.
Thereafter, those members are cleaned in a pure water bath under
the conditions of an ultrasonic addition 150 W for 5 minutes.
After theultrasoniccleaning has been conducted, the electrode
members and so on are dried by hot air, respectively.
In recycle, the respectiveelectrode members of the toric
electrode member 3, the inner circular electrode member 4, and
the outer toric electrode member 5 are newly fabricated. 1In

this situation, the respective electrode members are made of

the same material as those before replacement, and the oxide
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menmher 4, and the cool ant gas passages 12 and the outer gas grooves 14 are
formed in the outer toric electrode nenber 5. Further, the conducting
springs 9a that are newy prepared are fitted to one ends of the
positioning conducting pins 9 after cleaning. The bipolar electrostatic
chuck X according to the f irst enbodinent is assenbled with the use of the
chuck main body 1, the positioning conducting pins 9, the positioning pins
10, and the insulating spacer 7 which have been cl eaned respectively, and

the tOUdhéﬂ&?érQQ%dEwbSﬁ1%hé§@'éYE%tﬁb&@mm%mﬁ%ﬁﬁtM¥¥% Wees afie the
outer toric electrode nenber 5, and the conducting springs 9a newy
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Enmbodi (Bi pol Electrostatlc Chuck shows a_nodified exanple
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the nmounting 4 1 surface la to which the inner circular el ectrode nenber 4
is fi®addg nCPhé itsiugol kol @dt r bBeatsamehpeis X aror disngt hosteheb e fprst
enbodi ment of the present invention. The inner circular el ectrode nenber 4
has a hatglawe snehace Iai dédan cappahiet eosilder tofyatshpasanp es adsamngdt the
surface 8) conically shaped, and al so has a projection portion 4h conically
inner gas grooves 13 are formed in the inner circular electrode
member 4, and the coolant gas passages 12 and the outer gas
grooves 14 are formed in the outer toric electrode member 5.
Further, the conducting springs 9a that are newly prepared are
fitted to one ends of the positioning conducting pins 9 after
cleaning.
The bipolar electrostatic chuck X according to the first
embodiment is assembled with the use of the chuck main body
1, the positioning conducting pins 9, the positioning pins 10,
and the insulating spacer 7whichhavebeencleanedrespectively,
and the toric electrode member 3, the inner circular electrode
member 4, theouter toric electrode member 5, and the conducting
springs 9a newly replaced, in the same manner as that described
above, thereby making it possible to obtain the bipolar
electrostatic chuck X by recycle.
(Second Embodiment)
(Bipolar Electrostatic Chuck)

Fig. 3 shows a modified example showing a relationship

between the inner circular electrode member 4 and the mounting
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formed at the bottomsurface s i d e . An oxide coating 4i is fornmed on the
surface of the inner circular el ectrode nenber 4 except for the surface
portion of the projection portion 4h in the sane manner as that in the
first enmbodiment. Also, the nounting surface la of the chuck main body 1
onto which the inner circular electrode nenber 4 is fixed through the
adhesive layer 2 is fornmed with a conical groove |h corresponding to the
configuration of the bottom surface side of the inner circular electrode

menber ¢4y fife tHAlL §ERFPBR LHE GARILRIC O OPVEr! Bl e@%G Jd€ PERDBET LODgPOrtion
4h of the inner circular electrode nenber 4 are fixed In a conplenentary

conti oyt ey | cAdbLIAN AL OKEGE GO N (£ 3 LRLISG ANy the el ace o

the nmounting sur &c8 except for portion
t he conlcal groove |l h mhlch comes in contact with the projection portion 4h

of the fildriey ¢PPedigend &t r blg Rérﬁf’érnt@‘ilﬁeflﬁéoélarre manner as that in the
first enbodinment. In the bipolar electrostatic chuck X according to the

second enbodieni nshewni ¥ Aulkiag. e Be ctire der b abeirod heor ailont gomsunfache i nner
circular electrode nmenber 4 which is fixed to the nounting surface |la, and

the coniiced Q400v¥@plolyiite tHedeDouEt itie Safpaee alds o Ehons saanfd eseayarily
configured with the projection portion 4h have no oxide coating. As a
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formedat thebottomsurfaceside. Anoxidecoating4iis formed
on the surface of the inner circular electrode member 4 except
for the surface portion of the projection portion 4h in the
same manner as that inthe first embodiment. Also, themounting
surface la of the chuck main body 1 onto which the inner circular
electrode member 4 is fixed through the adhesive layer 2 is
formed with a conical groove 1h <corresponding to the
configuration of the bottom surface side of the inner circular
electrode member 4. For that reason, the conical groove 1h
and the projection portion 4h of the inner circular electrode
member 4 are fixed in a complementary configuration. In
addition, an oxide coating 1i is formed on the surface of the
mounting surface la of the chuck main body 1 except for a portion
of the conical groove 1lh which comes in contact with the
projection portion 4h of the inner circular electrode member
4 in the same manner as that in the first embodiment.

In the bipolar electrostatic chuck X according to the

second embodiment shown in Fig. 3, the projection portion 4h
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1 can be rendered electrically conductive through the contact surface of
the projection portion 4h. For that reason, there 1is no need to provide the
positioning conducting pin 9 like the electrostatic chuck X according to
the first enbodiment. Al so, because the projection portion 4h of the inner
circular electrode nenber 4 is fixed with the conical groove |h formed in
the nmounting surface la in the conplenentary configuration, the inner
circular electrode nenber 4 is positioned in the horizontal direction with

respects ff @ nteh@ nFRUN NG L4 £ aCPe b r o dkNmadield 2nwhhemayseriRR d ReE hei reul ar
el ectrode nenber 4 is fixed onto the nmounting surface la in such a manner
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the hei ghtwi se direction wi,th resgict to the nnuntingasurface [a without
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to the inner circular electrode nenber 4 as with the nounting surf ace la
of the pataibke t rahnp Dody on #h hhzeehecaxbdeatdetéhdck Xsoh reeuf tirshe
enbodiment . 4 3 The rel ationship between the inner circular el ectrode
menber ivheand itrte: notielieng rsad é acenber oft Harei e uicke dwint doty rowmt i he

second enbodi nent may be identical with that in the first enbodi nent except
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X and the recycle of the bipolar electrostatic chuck X according to
1 can be rendered electrically conductive through the contact
surface of the projection portion 4h. For that reason, there
is no need to provide the positioning conducting pin 9 like
the electrostatic chuck X according to the first embodiment.
Also, because the projection portion 4h of the inner circular
electrode member 4 is fixed with the conical groove 1h formed
in the mounting surface la in the complementary configuration,
the inner circular electrode member 4 is positioned in the
horizontal direction with respect to the mounting surface la.
In addition, because the inner circular electrode member 4 is
fixed onto the mounting surface la in such a manner that the
projection portion 4h is fixed in direct contact with the
mounting surface la, the inner circular electrode member 4 is
positioned in the heightwise direction with respect to the
mounting surface la without provision of the inner ridge convex
portion le at a position corresponding to the inner circular

electrode member 4 as with the mounting surface la of the chuck

mainbodylin theelectrostaticchuckXof thefirst embodiment.
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t he second enbodi nent can be conducted in the sane procedure as that
first enbodi nent. (Third Enbodi nent) (Bipolar Electrostatic Chuck) A bipolar
el ectrostatic chuck according to a third enbodinment is identical with that
in the f irst enmbodi nent except that as the silicone-based adhesive agent

t hat makes up the

according to the first enbodi nent, an el astoner-based adhesi ve agent

containing a heat transmission f i 11 e r is used. The silicone-based

adhesi 1 aganta of o h BE igloa%ttmn IHHRE {FYe P& U8€41 a$E44Q0 rBdle hymbew

Corning Toray Silicon

Pa-s),

be conducted.in

in the

adhesive layer 2 of the bipolar electrostatic chuck X

, Ltd (viscosity before hardening 76 (25 OC
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t he sanme procedure_as that. in the first, enbodi nent. 44
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the present invention can be easily manufactured as conpared with the

conventtifhrd imenpokc edteci e bsthei @haig kst pRE&unse, the el ectrostatic

chuck can be readily separated, and the reproduction costs can

be reduced

by efficient Mher ddpalssemth he ef adia ditpatliar Eliktrodkad,ict bduaksdnbhg f or
recycle is easy, and the performnce

the recycle of the bipolar electrostatic chuck X according to
the second embodiment can be conducted in the same procedure
as that in the first embodiment.

(Third Embodiment)

(Bipolar Electrostatic Chuck)

A bipolar electrostatic chuck according to a third
embodiment is identicalwiththatinthefirst embodiment except
that as the silicone-based adhesive agent that makes up the
adhesive layer 2 of the bipolar electrostatic chuck Xaccording
to the first embodiment, an elastomer-based adhesive agent
containing a heat transmission filler is used. The
silicone-based adhesive agent of the elastomer type may be used
SE 4400 made by Dow Corning Toray Silicon Co., Ltd (viscosity
before hardening 76 (25 °C Pa-s), thermal conductivity 0.92
(W/m-K)).

The disassembly and recycle of the bipolar electrostatic
chuck X according to the third embodiment can be conducted in

the same procedure as that in the first embodiment.
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-of the electrostatic chuck obtained by recycle can be maintained to the
sane | evel as that before recycle. 45 CLAIMS 1. A bipolar electrostatic
chuck, conprising: a chuck main body having a nounting surface; an annul ar
el ectrode nenber which is fornmed in an annular configuration with a center
opening and is fixed onto the nmounting surface of the chuck main body

t hrough an adhesive |layer; an inner electrode nenber which is disposed at a
given clearance fromthe annul ar el ectrode nmenber within the center

openi ng of the anolgmrel Bt £ pde eamier Bndo ks rhipxediwmyorbe mounting
surface through the adhesive layer; and an outer electrode nmenber which is

di sposed at angl yarh o £ PAACE, bLORNE AYRY BE £hEGIF O0ENTEIDEE QUL de of

the annul ar electrode ne i's fi onto the mounting sur
t hrough t he adhe e | aye n the inner el ectr nmenber nd t he outer
oot Doeth e ees {8 ahE A I S0 la  (fanPATas Vit il Mty ap EapaaY oge

menber constitutes a second electrode. 2 . The bipolar electrostatic chuck
accor dimppebagl filgcharoghatdicn ¢theckhuckffgirn wrly Ebesteilanesosha tilia st

el ectrode together with the inner el ectrode nenber and the outer el ectrode
menber.chuck can be readily separated, and the reproduction costs can

be reduced by efficiently recycling the electrostatic chuck.
Also, the assembly for recycle is easy, and the performance
of theelectrostatic chuckobtainedbyrecyclecanbemaintained

to the same level as that before recycle.
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4 6 3. The bipolar electrostatic chuck according to claim 1 or 2, wherein
the nmounting surface of the chuck main body has an outer convex portion for
positioning the outer electrode nenber in a heightw se direction with
respect to the nmounting surface and/or an inner convex portion for
positioning the inner electrode nmenber in the heightw se direction with
respect to the nmounting surface. 4. The bipolar electrostatic chuck
according to claim 1 or 2, wherein positioning pins that position the inner
el ectrode nmenber, the annul ar el ectgpgemmenber, and the outer el ectrode
menber in a horizontal direction with respect to the nounting surface are

di sposed between the .c i .t i nner .rade nenber, the
annul ar elecrfbde E% €¥%ndeqfﬁgg%ﬁ%§€gé e???b e’n%ﬁ%gggﬁﬁﬁg%'are fixed
onto the nnunting urface of _.the chuck nmain body through the adhesive

| ayer, respéct§ %Fg. m31n BRdy Bavin el BREARSC Sé’rﬁfgi(c &¢cording to claim
1 or 2, wherein at | east one of the inner el ectrode nmenmber, the annul ar

el ectrode nerde@nranka ¥t led et epde|renb odev vbahers fighineed dirte afn 888 U3RtIo t he
nmounting surface of the chuck main body through the adhesive |ayer is fixed
onto theombilguirag i urwaca of ¢detehbuaip ol mg badyd s af ¢ae@ eoendarthe

configuration 47 with each other.

mounting surface of the chuck main body through an adhesive
layer;

an inner electrode member which is disposed at a given
clearance from the annular electrode member within the center
opening of the annular electrode member and is fixed onto the
mounting surface through the adhesive layer; and

an outer electrode member which is disposed at a given
clearance from the annular electrode member outside of the
annular electrode member and is fixed onto the mounting surface
through the adhesive layer,

wherein the inner electrode member and theouterelectrode

member constitute a first electrode, and the annular electrode

member constitutes a second electrode.

2. The bipolar electrostatic chuck according to claim
1, wherein the chuck main body constitutes the first electrode
togetherwiththeinnerelectrodemember and the outerelectrode

member.
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6.. The bipol ar electrostatic chuck according to claim 1 or 2, wherein the
chuck main body and the annul ar el ectrode nenber have interposed

t her ebet ween a positioning spacer for positing the annul ar el ectrode nenber
in the heigthwise direction with respect to the nmounting surface. 7. The

bi pol ar el ectrostatic chuck according to claim 1 or 2, wherein the inner

el ectrode nenber, the annular el ectrode nenber, and the outer el ectrode
menber are nade of pure alum num 8. The bipolar electrostatic chuck

according tojclai mppl Qﬁpaaa\ﬁheﬁ@c@rtaget@feibesan/@ckay@éokalmdeooé19% or two
materials selected fromsilicone-based adhesive agent and pol yvi nyl

butyral adhesi ve_a ent The % é electros cC C according. to
claim 8 I‘\/\/nere:a}}l ? S|tl%|ec3h°u %]gfe? 88%&% n#eigggc elm%]d%eé?\glg agent
or an elastoner-based adhesi ve, agent. 48
has an outer convex portion forp051t10n1ngthe outer electrode
member in a heightwise direction with respect to the mounting
surface and/or aninner convex portion forpositioning the inner

electrode member in the heightwise direction with respect to

the mounting surface.

4. The bipolar electrostatic chuck according to claim
1 or 2, wherein positioning pins that position the inner
electrode member, the annular electrode member, and the outer
electrode member in a horizontal direction with respect to the
mounting surface are disposed between the chuck main body, and
the inner electrode member, the annular electrode member, and
the outer electrode member which are fixed onto the mounting
surface of the chuck main body through the adhesive layer,

respectively.

5. The bipolar electrostatic chuck according to claim
1 or 2, wherein at least one of the inner electrode member,
the annular electrode member, and the outer electrode member
which are.fixed onto the mounting surface of the chuck main
body through the adhesive layer is fixed onto the mounting

surface of the chuck main body in a complementary configuration
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with each other.

6. The bipolar electrostatic chuck according toclaim
1 or 2, wherein the chuck main body and the annular electrode
member have interposed therebetween a positioning spacer for
positing the annular electrode member in the heigthwise

direction with respect to the mounting surface.

7. The bipolar electrostatic chuck according to claim
lor 2, whereintheinnerelectrodemember, theannularelectrode

member, and theouterelectrodemember aremadeof purealuminum.

8. The bipolar electrostatic chuck according to claim
1 or 2, wherein the adhesive layer ismade of one or twomaterials
selected from silicone-based adhesive agent and polyvinyl

butyral adhesive agent.

9. The bipolar electrostatic chuck according to claim

8, wherein the silicone-based adhesive agent is a gel adhesive

agent or an elastomer-based adhesive agent.
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