DESCRI PTI ON Bl POLAR ELECTROSTATI C CHUCK TECHNI CAL FI ELD The present
invention relates to a bipolar electrostatic chuck used in a sem conduct or
manuf acturing device or a liquid crystal nmanufacturing device, and nore
particularly to abipolar 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 recycl eprBAGKGRAMND ART For exanple, in a

sem conduct or manufacturing process, drying of the process has been rapidly
advanced in recent years, and there has been enpl oyed a sem conduct or
manuf act uri ngdevi ce such as a plasna etching device, a plasm CVD devi ce,

an ion inplanting device, SE' g Vj ce n tron beam 1|ithography
device, or an X-ray |itﬁ?§d’r°§‘&h§ LE?E %4W?%€58§%§gﬂn 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 preESHN&CATOMIBEDat nospheric pressure, and an
el ectrostatic
The present invention relates to a bipolar electrostatic

chuck used in a semiconductor manufacturing device or a 1iquid

crystal manufacturingdevice, andmoreparticularlytoabipolar

electrostatic chuck that not only can absorb a sample such as

aligquidcrystal glass substrate, but also canreadily separate

a chuck main body that constitute an electrostatic chuck from

respective electrode members after being used 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 beamn
lithography device, or an X-ray lithography device. 1In those
devices, a sample such as semiconductor wafer has been
frequently processed in a vacuum.

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



chuck using an electrostatic adsorption force. O those nethods, the

el ectrostatic chuck is advantageous in that the sanple and a hol der are
held thermally uniformly and with high reliability. Then, as one type of
those el ectrostatic chucks, there has been enployed a bipolar electrostatic
chuck. The bipolar electrostatic chuck ismadeup of, for exanple, a first
electrode that is a large part and forns a base, and a second el ectrode
that is disposed on the first electrode and is of an annular configuration
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first electrode and the second electrode, and a sanple such as a

sem conduct or. wafer_ i.s unted .on sanpl e.adsprption surnface formed an
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second electrode, the sanple is absorbed and held by an _electrostatic
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sanpling adsorption surface. In the above bipolar electrostatic chuck, the
first céluchkroddnhasnfahscthesbadd geadsalript hes dvomiect r 6de thoess

f ormedbysubj ecting itsupper surface tomechanical processing, and the second

el ectr adec heds Nyt hBee dBRYlrays topf tgematkonsi sdvaed gedibhin thetekaet rode
recess (for exanple, refer to JP 2610112 B, JP 2610113 B, JP 2614421 B, and
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cl ear ance
reliability.

Then, as one type of those electrostatic chucks, there
has been employed a bipolar electrostatic chuck. The bipolar
electrostaticchuck ismadeupof, 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 force developedbetweenalower surfaceof the sample
and the sampling adsorption surface.

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

and the second electrode having the annular configuration is



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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el ectr that is disposed In a recess groove define
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side of the vicinity of the center of the main nenber (for exanple, refer
to U Stimtdms 5218349) irpdaselectrodie Wi hshackel éc"c]rb%h’étq]ce%ﬁﬁéﬁeof t he
type that forns the electrode recess in the upper surface of the first

el ect r dde fanun &dllost v benstbensle ebedt edde timp ddhd relwddtalndeh e recloessrage
descri bed above, conplicated nmechani cal processing that needs a high

processid@e P ek i Pipbsefeqbtr elef PirberalBg trvdd | ghth €t eabarceiletween the
el ectrodes and rounding the 3 corner of the electrode recess. Likewise, in
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reliably the sample like 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
agivenradiuscurvaturetoarecessbhottomsurface (forexample,
refer to JP 2610112 B, and JP 2610113 B).

Also, as another example of the bipolar electrostatic
chuck, adcpower supplyisconnectedbetweenanelectrode member
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 thevicinity 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 reguired for forming

a slight clearance hetween 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

from plasiiee £xfo5hE @ lige t hedeasec edier e L hkeelieat,r Oattdd e lehuckoststuged in
t he plasma etching device, or functioning the oxide coating as a dielectric
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el ectr m cal action of ions, electrons and’radicals contained in"the

pl asma to | ong-ti use .in th | a et.chi ng.devi.ce. Al sq,.in the
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sem conduct or rmanufacturing device, the oxide coating such as  the sanple
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deterioration or scratch of the oxide coating of the electrostatic chuck
causes adrnet bdithrd dalp dwal auiperd ¢t bolid e tHevrerl ot hitedetmehbhersatesnokedkage
current between the bipolar, 4 or causes the adsorptive force wth respect
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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 to increase a leakage current between the bipolar,



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

el ect r st aldfs edudte afaddiep € yPe fdptehrSthhee §56%@dtoe£66té9ﬁl$ 14i ggeged in
the el ectrode recess of the flrst el ectrode, It is necessary to separate
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i nner electrode nenber and the outer el ectrode nenber di sposed in the
recess Yy OOVEOESRANESF | FRERE Vi3 hi DpsorbERR GateFisratiafe h¥i M eRnBér and
the recess groove fornmed at the outer side, respectively, it is necessary
to sepateserihedrabpeeti ¢venel Batantbonentee e pitr bt ke ndk hdrenbat inkn t he
respective electrodes, the respective el ectrode nenbers, and the main

menber o hefee st deencieneofedr @ pecyekbe 1pr e0ass i it hwhiedle Br o 9xa@é ccoat i ng
is again fornmed after the oxide coating forned 5 on the respective surfaces
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However, in 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 is necessary todisassemble
the bipolar electrostatic chuck once. In 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 ocuter side,
respectively, it is 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 peans. Thus, there are many cases in which it is difficult to
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Al so, the configurations of the surfaces of the separated first el ectrode
and mai Antderidee ®Hwr bawkisctandethercpnd idleed r ode and the el ectrode menber

had been fixed are _conplicated a result, | ishin rocess or, an
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diverse, and a |arge nunber of processing steps are required in order to
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costs. Also, the reproduced oxide coating may |ack the coating intensity on
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problem that the durability is deteriorated. In addition, even if various
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to the respective processing required for reproduction increase the anount
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electrode 6 caTnot be agaig used i n the sem conduct or nanufa&turin devi ce
the annular electrode must be removed by mechanical 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 the electrode member had been fixed are
complicated. As a result, a polishing process or an oxide
coating reproducing process necessary for recycle is complex
and diverse, and a large number of processing steps are
reguired in order to use the electrostatic chuck again, thereby
increasing 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. 1In addition, even if
various reproducing processes are conducted, the electrode
that has been subjected to the respective processing required
for reproduction increase the amount of reduced dimensions as

comparedwith theelectrodes that have not vet been reproduced.

As a result, there arises such a problem that the electrode



even if the electrode is assenbled as the electrostatic chuck again.
that reason, even if the electrostatic chuck is recycled, the nunber of

For

times of reproductions is extrenely restricted, and there are nany cases in
which it is substantially difficult to recycle the used electrostatic

chuck.
result

DI SCLOSURE OF THE | NVENTI ON Under the above circunstances, as a
of earnestly studying a bipolar electrostatic chuck that can be

manuf actured easily as conpared with the conventional bipolar electrostatic

chuck, «cain &€ ¥eadid yn wapad atred hangd eassemd et oafhefulfad i\gr begndesede and
can be efficiently recycled, the inventors of the present invention have
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adsor ption surface

absorbs a sanp y respective electro

nounted onto a

| ayer,

easi er

unting surface of a chuck_ . main body through an adhesive
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separated fromthe nountjing surface after use. Accordingly, an object of
the pr&sehyciAdenttigh nenber poviidee & of pprar ot t 08Fatlisc WhiERIEAAt s
in manufacture than the conventional bipolar electrostatic chuck,

can reads yrsepardgt e dié@ chhek emnianx ebodnarand ¢ heeal edtr odeh i oknbért whisch

constitute the electrostatic chuck from each

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 can be
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 1layer, 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 in

manufacture than the conventional bipolar electrostatic chuck,
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other, and can effectively realize the recycle. That is, the present
i nvention provides a bipolar electrostatic chuck, conprising: a chuck ma

n

body having a nounting surface; an annul ar el ectrode nmenber which is forned

in an annul ar configuration with a center opening and is fixed onto the
mounting surface; an inner electrode nenber which is disposed at a given
cl earance fromthe annul ar el ectrode nenber w thin the center opening of
t he annul ar el ectrode nmenber and is fixed onto the nounting surface; and

out er etect rodedimepbsepalriatei shdi spiosed ata In gbvwely chedr arice kBrlemtihede
annul ar el ectrode nenber outside of the annul ar el ectrode nenber and 1is
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annular electro nmber, the inner el ectrode the out er
electrod menber e fixe noun face t hr qugh an adhesi ve
layer, P&dfetti ¢89, Cthe® %ﬁ E1¢¥I g'cyt rotd r]nf%o Foand §HEcC 3[5"[ er el ectrode
menber constitute aflrst el ectrode, and the annul ar el ectrode nenber
constitutes aTdexbnd &} ecth8del T 8158 T t drmyest itae gnneavade | act dddo lar
nmenber, the inner electrode nenber, and the outer electrode nenber can be
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bi pol ar el ectrostatic chuck, conprising: a chuck main body having a 8
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configuration with a centér opening and is fixed
in an annular configuration with a center opening and is fixed

onto the mounting surface; an inner electrode member which 1is
disposedat agiven clearance fromthe annular electrode member
within the center opening of the annular electrode member and
is fixed onto the mounting surface; 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, wherein, at the time of
assembling, the annular electrode membef, the inner electrode
member, and the outer electrode member are fixed onts the
mounting surface through an adhesive layer, respectively, the
inner electrode member and the outer electrode member
constitutea first electrode, and the annular electrode member
constitutes a second electrode, and after use, the annular
electrode member, the inner electrode member, and the ocuter
electrode member can be separated from the mounting surface,

Also, the ©present invention provides a bipolar

electrostatic chuck, comprising: a chuck main body having a

an

a

ar



onto the mounting surface of the chuck main body through an adhesive |ayer;
an i nner el ectrode nenber which is disposed at a given clearance fromthe
annul ar el ectrode nenber within the center opening of the annul ar el ectrode
menber and is fixed onto the nmounting surface through the adhesive |ayer;
and an outer electrode nenber which is disposed at a given clearance from
t he annul ar el ectrode nenber outside of the annular electrodenenber and is
fixed onto the nounting surface through the adhesive |ayer, wherein the

chuck 'Y‘rﬁit[h@@ﬁ%(; suRg d hderan &l eeh 1 9dee Merharo d &Ntk hHE r OWh €k heli 8CEbod grenber
constitute irst electrode and the annul ar el ectrode nenmber constitutes
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i nclude ™ a nDun sur an annu menber
i nner el ectrode nenber and an outer el ectrode nmenber can be nounted, and
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configuration of a general bipolar electrostatic chuck. For exanple, a
fl ange arlye pé v dposed; en amneut vl pekirpller alembetawdiafh the ¢hepkswd n
body so that the electrostatic chuck can be detachably nounted onto a
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annul ar electrode 9 nenber that is fixed onto the nounting surface of the
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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 chuck main body, the inner
electrode member, and the outer electrode member constitute
a first 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



shape having a center opening, and the configuration of the annular
el ectrode nenber can be fornmed in correspondence with the size or the
configuration of a sanple to be absorbed. In other wrds, because the

lar el ectrode menb titutes th d_el ectrode.in. the bipol
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and the area of the annular el ectrode nmenber can be designed in such a
manner Md boRy shaau s e pE by prliare ¥ drae o foranedni @n aanwe
exhibited optimally. For exanple, in the case where the sanple to be
absor bedaipe chavingl ar ceand e spehiag,t kend selrecondddiguraaien, oft tilse
preferable that the configuration of the annular electrode menmber is a
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and the center opening configuration are circular. For exanple, in the
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that is genera Iy rect angul a square annul ar
el ectrode nenber_ is fornmed of a square annular el ectrode nenber, i n which
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configuration are square. Also, in thepresent invention, the inner
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body through the adhesive |ayer is disposed at a given clearance fromthe
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frember. The inner el ectrode nenber
area of the annular electrode member can be designed in such
a manner that the electrostatic adsorptive force to the sample
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 configuratien 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 openjing configuration

are sguare.
Also, inthepresent invention, theinnerelectrode member

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



can be fornmed in correspondence with the size and the 10 configuration of
the sanple to be absorbed. In other words, the inner electrode nenber
constitutes the first electrode together with the outer el ectrode nenber or
together with the outer electrode nenber and the chuck main body in the

bi pol ar electrostatic chuck according to the present invention. As a
result, the inner electrode nenber can be designed to the configuration and
the area which can optinmally exhibit the electrostatic adsorptive force to

the sargdgfifonr saxiadpl &f thbesahpeesadpbe udshkepdhsor bpd ¢ shber wed &f, a
circular sanple such as a semniconductor wafer, it is preferred to use a
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substrate, it is preferred to wusea rectangul ar inner el ectrode nenber
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correspondence with the configuration of the center opening of the annul ar
el ectr oxke obmbesrt.a tAl sochiinkt e cprrakiony fovehei ome stdret ol ee nelieat r odes nenber
that is fixed onto the nounting surface of the chuck main body through the
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menber outside the annular el ectrode
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 a circular
innerelectrodememberhavingancuterdiameterslightlysmaller
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 <c¢enter opening in
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 laver 1s disposed at a given clearance

fromthe annularelectrode member outside the annular electrode

member. The outer electrode member <can be formed 1in

11



menber. The outer electrode nenber can be formed in 11 correspondence with
the size and the configuration of the sanple to be absorbed. In other
words, the outer electrode nmenber constitutes the first el ectrode together
with the inner electrode nenber or together with the inner el ectrode nenber
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 ectrosd Pt é§padaenid @0t hfth €& it hhd SReplonf FPir £X2BR &f tMEBapa ssanpl e
to be absorbed is fornmed of a circular sanple such as a sem conduct or
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t he center opening sllghtl rger an the outer dlaneter e circul ar
el ectrode [ r onden conf uratlon t he outer
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sanpl e is a rectangul ar sanple such as a liquid crystal glass substrate, it
i s prefekeelrode Beabete oqa%e Eh eEuY At hotiher 1anegt rddks weaBer mRAvIaTy t he
center opening slightly larger than the outer dianmeter of the circular

el ect r aded mehberchiutkcana espbodancien webbh bhie o lconf & e atrioat 2f i ¢ he hautker
circunference of the annular electrode nenber. An oxide coating is forned

on the §espeatnge taurtfip€ epre Obntthe iyt fonel egbr ade egrnber . thBe olutar
el ect rode nenber,
electrode member can be designed to the configuration and the
area which can optimally exhibit the electrostatic adsorption
forcetothesample. Forexample, whenthe sample tobe absorbed
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
with theconfigurationof theouter circumferenceof theannular
electrodemember. Forexample, whenthesampleisarectangular
sample suchasaliquidcrystal glass substrate, it is preferred
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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and the outer electrode nenber. The oxide coating is forned 12 on at |east
the nmounting surface and the outer peripheral surface of the chuck main
body in the chuck nmain body. Then, when the annular el ectrode nenber, the
i nner el ectrode nenber, and the outer electrode nenber are fixed onto the
nmounting surface of the chuck main body through the adhesive |ayer, a
sanpl e adsorption surface that absorbs the sanple such as a sem conductor
wafer is formed on the upper surfaces (a surface opposite to the nounting

surfacemshdd ads t hdchoak timigshoduk e oidithe annelrase el pateredes aefhere t he
i nner el ectrode menber, and the outer electrode menber. In this situation,

a given, s ¢liparane qt?éiﬁ‘%@ﬁti"@er!hé hen @R U 21 n & 681", 009 hRRITOGH AN G e
i nner el ectrode nember, and a given cl earance definéd between the annul ar

I d nb I d b
et gnath g ageéaesgﬁ. R e T T e L S
sanple. Also, a in the predeterm ned cl earance defi ned betmeen the

respectqwtéere?%%t’%&éi%@ﬁtﬁ@r%r Pl el F o AT Qi fithe MepREdngssug fiage @f g
part of the adhesive |ayer which remai ns when the respective electrode
menber < lag e chivcdd pato thedyoddtriowgbuthacer dpgshee i havered 4 nsemphe gap.
Also, it is preferable that an outer convex portion for positioning the
outer el@scbrpdeorenzairidéd rerRpect ab@olrbs RGOt i HgmpUel agadm tade a

hei ght w se direction, and/or an inner

semiconductor wafer is formed on the upper surfacesg (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 electrcde 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



convex portion for positioning the inner electrode menber with 13 respect
to the nmounting surface in the heightw se direction are disposed on the
nmounting surface of the chuck main body according to the present invention.
It is nore preferable that both of the outer convex portion and the inner
convex portion aredi sposed. The outer convex portion is disposed at a
position corresponding to a bottom surface (a surface opposite to a
surface that forns a sanple adsorption surface) of the outer electrode

menber $Bapeick fixerth®niouhbe noWA Nge suf fiackeoh e itdier whek dimrigt Hioshy
t hrough the adhesive layer, and is a nmounting reference with respect to the

mount | nQrEUEfi%ga%éé'dt&‘ﬁ bRegRWnSEindli  £EERER WEEN Hdec RUER' n@liSFtY O

menber 1s fixed onto the nounting surface. Also, the Inner convex portion
is disposed_.at a _position corresponding to bottom sur.f ace sur.f ace
opposi t%°?8 rtdﬁél%ﬁg’f §f&% ;’[%ea%e?%rlr{gv%\«glgﬁml Zta]d%@roprtef 8 eaiﬁﬁégés;lﬂb?gt he

i nner el ectrode nenber that is fixed onto the nounting surface of the chuck
mai n bodgthnpEubhet AR tEIhESIVE X P 1 0B RN d st Be nbRRE T ngoRnaeer St Wk h
respect to the nmounting surface in the heightw se direction when the inner

el ect r oglee dieshes eids f Thed whe b ctoey evountitrig rsiis fddcen o Tha adoabioguratéons  of
the outer convex portion and the inner convex portion are not particularly

restrict¢edreapbrid®ingxanplae,bdt oAt cudiftge r e§E88 rFardd Ofp PBY ik pr®Vvaded on
the nounting portion, or a ridge convex portion may be disposed in the form
of ariggeface 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 amounting
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



In the case where the nounting surface of the chuck main 14 body according
to the present invention has the outer convex portion and/or the inner
convex portion, the adhesive layer is disposed in a space that is sectioned
by the outer convex portion and/or the inner convex portion in the nmounting
surface. Then, even if the outer el ectrode nenber that is fixed through

t he adhesive layer is configured to be planar and easily warped, the outer
convex portion becones a nounting reference in fixing the outer convex

porti obddy HEPeseiag the thaumptddige strf #een t Wainl @ alde Hut@it 6enyexvR & ti on
is disposed on the nmounting surface. As a result, the outer convex portion

can be I td Upt,l r Li I S, i i nner
eIectr8ﬁ§pg%ﬁ%e?EPzgggﬁ?ﬁbJpgég?oe%gQ%ﬁZEgﬁﬁgﬁ%néagﬁﬁb%ag¥%%§?e Eﬁggﬁnner

: i b . [ .f Ln fixi h
por 1 0t S RRBERAL Bt RESHGUITITG SUri SEbl ORd &4 A8 et SEoRoBY Sor ti on

i s disposed on the nmountipng surface. As a result, the inner convex portion
can be Dfgulnied ard 9y ¥ hénl BRE TnDRRY B P Sk § @Bd D Ah§d‘,‘°'€ﬂél§l§t eRT EBRPex
portion may be forned by a ridge convex portion that is disposed at a

posi ti dhewr recsponidi e oa ttdre ederd phed elmenlye rwhhealt is fhxedt ehrpagihphery
of the outer electrode nenber on the nounting surface. Wth this structure,

in the tapsg anfearier é ha vt ¢ €bLEl Gade Aeshas pils TPHALle 2B Q y FhepaauUNt i ng

surface of the chuck main body, the adhesive |ayer
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 infixing
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
electrode member 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

isnotexposedbetweenthechuckmainbodyandtheouterelectrode
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is not exposed between the chuck main body and the outer electrode 15
menber. Asa result, in the case where the electrostatic chuck is used in
the plasnma etching device, the adhesive layer is not directly exposed to
the plasnma. Also, the inner convex portion is processed together with the
ri dge convex portion disposed at a position corresponding to the outer

el ectrode nenber as the ridge convex portion that is disposed at a position
corresponding to the peripheral edge which is the outer periphery of the
inner enesbeode mendare Ml t he mmolet tAgeswliéaeet he AsPe ¢ 8dlstta tine cihei ght  of
the ridge convex portion corresponding to the outer electrode nenber and

the height, 9k 4t b rihchgepp@ﬁsxetemtﬂgora@@{es§p%%i %gitrhéejsﬁ?s Ea%& &l gctrode

menber can be true up w a high precision. Then el ght "positions of
t he uppe urfaces of the quter el ectyode ne r and .the, inner el ectrode
menber Ig%%sglﬁﬁlﬁ"&t 'Ynge’f%?ﬁ?gntccé’s tilree IEL%S'BﬁreFRESr?Ve&h%o}WSﬁ E0F%4HE i nner
convex portion coincide with each other wth a high precision. Also, in the
presentP Ry &AL 4F, ARCGes pedf EpgBtdahadii thokhei SHid%f PRV ERaPOFA<ian on t he
i nner el ectrode nenber, the annular electrode nmenber, and the outer

el ect r otles pesiedr adi th poebpéon to rirdes peudi hog tourtfhac e i e t hel kartirachd al
direction are disposed between the chuck main body, and the inner el ectrode

nmermber ,méiBeandlitale £i gkl OV ERMEr tiand Hde iGUE €6 pelsed & 8dep oFRMIG n Whi ch

are fixed on the chuck main body through the adhesive
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 to the 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 cuter electrode member with
respect to the mounting surface in the horizontal direction
aredisposedbetween the chuckmainbody, andthe innerelectrode
member, the annular electrode member, and the outer electrode

member whicharefixedonthechuckmainbodythroughtheadhesive

layer, respectively. The configurations of the positioning
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| ayer, respectively. The configurations of the positioning 16 pins are not

restricted if the respective el ectrode nenbers are positioned

hori zontal l ywith respect to the nmounting surface of the chuck mai n body.

For exanple, it is possible that one end of the positioning pin is engaged

wi th the nmounting surface of the chuck main body, and the other end of the

pinis engaged wth the electrode nenber. It is preferable that two or nore
positioning pins disposed between the chuck main body and the annul ar

el ect r ogley Feaber o T 10 AL £RBECY OB 1S, ST 4 YRUTIY EIFEa 8! nefitl, AN0l es

on the nounting surface. is preferable two or nore positioning

pi ns disposed .het ween.the ¢ i n, i nner Iectrod nenber
eybe AT RGE &Mﬁ@hoawezwfe&ﬂ?e%ﬁ@éeS&ieceaﬁ&t%apé@ 4 RETRARR | ng
surface. is preferable that two or nore positioning pins disposed

bet weerP & Hé‘%rﬁ}é‘kchai“ﬁ 1npB@PYand Fiofe eRA®R 1 &) ekt r b8P pBABEL avdyi dfe OHS anged
on the sane circunference at equal angles on the nounting surface. The
provi sieand off the posd tawniesem jred saboye diesd adrdntagevosniting bat ftahee | nner
el ectrode nenber, the annul ar el ectrode nenber, and the outer el ectrode

nenber ghitdte méklm@ﬂn%@yt hen BOLNG oh e B L @CEE Qfh e i huc k nFRige Pody
can be readily positioned in the horizontal direction, respectively. Then,

in the‘pigglgﬁeel é59§?agl %nggg according to the present invention, when

the first electrode 1S orne

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 maybe arrangedon 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 whichare 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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t he chuck main body, the inner el ectrode nenber, and the outer 17 el ectrode
menber, it is preferable that at | east one of the positioning pins that are
di sposed between the chuck nmain body and the inner el ectrode nmenber also
serves as a conducting pin that renders the chuck main body and the inner

el ectrode nenber electrically conductive to each other. Likewise, it is
preferable that at | east one of the positioning pins that are disposed

bet ween the chuck nmain body and the outer electrode nenber also serves as a

conductd Nge Pi-B dlehafe fipdeer s¢t he ?&téqkermi@ bady and 1tdies pubge Blfegiysode
nmenber el ectrically conductive o each other. As described above, at |east

one of {he; PRSIt PRiNG RIS L0ala L6 odaPBseY Dt YGED e £ huck, B4, body

e menber, |"east” one o posi pi ns
that are di sposed between the chuck mai n body and the outer el ectrode
menber 3 Qd L@ @5 Qh%CEBHGﬁcWPHBEIpPA§° P‘ﬁér”@cﬁy Afaki AP ﬂlCFngtgq it to
constitute the first electrode which is forned of the chuck nmain body, the
i nner Ehattrenidenentize ¢ anck teel DSty elndct hedennemrbel e c Alrlo & melmder
positioning pins that are di sposed between the annular el ectrode nenber

that coaBéttutienlihe seaaivktevecttodeaarty bhéeghuck uisiéwbedy need it be
made of a material that can keep the annul ar el ectrode nenber and the chuck

g?:o& ar e%(g(b:?ra%glteg{tﬁlccattg'a:}?lw’aéE‘%Hé‘tdf“&l-ﬁé Hs i PPohRRObRGs Ranth dre the
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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according to the present invention, when the first electrode 18 is
constituted by the inner el ectrode nenber and the outer electrode nenber,
the respective positioning pins which are disposed between the chuck main
body and the inner electrode nenber, between the chuck main body and the
annul ar el ectrode nenber, and between the chuck main body and the outer

el ectrode nenber need to be nade of a material that can keep those
respective electrode nenbers in an electrically insulating state with

respect i 5o clolis tthtgk edBiby badky. i Ahed, dled heogbealemdAthgdchuek AcedFdi ng
to the present |nvent|on at | east one of the inner electrode nenber, the

annul ar t %%% t ef | xed on
t he noun?%%%xgur ace o the chﬂg?é%%n Hgdggkhrounﬂ?ﬂphg W%he3|ve Iayé may
be f |x in a ement uratlon spect to he nount i ng
surface®d Fptoﬁee‘iﬁﬂjn‘lt)’%wﬁﬁf‘ngbéﬁ ucIkt it hgdy a%‘f‘g %ﬁﬁt 18P Lo terFethhﬂ

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

nmenber BeADeM sxé"d?Q‘ﬁe%lncbfhﬁl“eth‘éﬁl‘afﬁlléo]ﬁﬂig’u?&ﬂl bhewk RRUAadpedte ator e he
nmounting surface of the chuck main body. For exanple, the annular electrode

menber mnehbere exndnbkeitivieed tAepahticdf mainl bodytamd nde ondssr sdctdtomo dé t he
annul ar el ectrode nenber is so configured as to have a projection fornmed by

intersegkbind@r h¥edftACBs middio €aCha OkRea 12t h 4 B alhok £ OF Y & & @R sipe VT FE 0N
opposite to the sanpl e adsorption surface) of the annul ar
electrode members in an electrically insulating state with
respect to the chuck main body.

Also, intheelectrostatic 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 layermaybefixedinacomplementary configuration
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 surfaceof the chuckmain
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el ectrode nenber. Also, the nmounting surface of the chuck main 19 body onto
whi ch the annul ar el ectrode nenber is fixed may be f ormed with a tapered
groove corresponding to the conf iguration of the bottom portion of the
annul ar el ectrode nenber. As described above, the bottom surface of the
annul ar electrode nenber that is fixed on the nmounting surface of the chuck
mai n  body through the adhesive layer is nounted on the nounting surface of
the chuck main body in the conplenmentary configuration. As a result, the

annul arp &4 gcé h edewharer Hhainni ba anslkarins dometh €ani bef pasid mareckhd n the
horizontal direction of the annul ar el ectrode nenber with respect to the

mount | nﬂofHFB%P th'&shﬁﬁgr‘éfd é"fFBget@@rf‘Q%%er?ﬂ{d g%eﬁhchbSﬁfi Lag jRyNs. The

same is appl i to the I nner ectrode nenber e outer ectro e

menber, ? ﬂ th% ner ele trode anHber and, t he gu ectrog er can
be posiqtohBf BP% %@ HBF 28% A dF PECcARIH o1 t fie SFed st i DM ct r

menbers wth respective to the nounting surface by haV|ng t he conplenentary
confi gut@ FeAbed adLTts attilvd R t Romhaugdaces pdndibfy afdtint fgelsatrade in

t he present invention, a positioning spacer for positing the annul ar

el ect r adembembehawi i f espdcontbheheounbing Rgrfudeaod ithme kduvdd ghtiv se

direction may be interposed between the chuck main body and the annul ar

el ectrasigageneongitthe aaeessiary 1hgert i poshhted BG SPREehouatiaAe of an
surface of the <chuck main body im the complementary
configuration. As a result, 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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electrically insulating material so that the annul ar el ectrode 20 nenber
and the chuck main body can be kept in the electrically insulating state.
Also, it is necessary that the upper surface of the annul ar el ectrode
menber that is fixed onto the nounting surface through the positioning
spacer is flush with the upper 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
adhesi veenlayeraniathé ictesckhea f aslpedyi ven 8 € Keptel mesrtberesl of t rt ba lilnner

el ectrode nenber, the annul ar el ectrode nenber, and the outer el ectrode

menber 1%19159@&%‘@&!:@9 sunfsacei efi 4 R c e Bipky Bl dt Q‘P@’u?ﬁefroé{f%@a%f an
adhesive | ayer made of one or two kinds sel ected fron15| I cone adhesi ve

agent and 3 POLYVIY o 10Ul Sk AUIASL VG AORTLS £t doS ORI RS S gRlG 4 hat

t he adhesive ka eris %orned B an adhesi ve ayer ased

adhesi ve agent For exa when t he adhesive | a er |s nade of an epoxy
adhesi v%“égéﬁ?, tRROp4E gg&ep%élté O G EPFEET e LS Ydd h FdaPPeH e
fixed onto the nounting surface of the chuck main boy to constitute the
el ectrostmfaceshotkiecormg nekecthedepnenbar andehbeoryter ¢keascodeary
that the adhesive |layer portion is heated to carbonize the epoxy adhesive
agent thehbetrs whiemdesi ¥¢é xledyeyn i ther aennttd i sass€allee tlheogbactthast atic

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. Itismorepreferablethattheadhesive
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, 1t is necessary that the adhesive layer
portion is heated to carbonize the epoxy adhesive agent that
is the adhesive layer inorder to disassemble the electrostatic

chuck and separate the respective electrode members from the
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chuck and separate the respective el ectrode nenbers fromthe 21 chuck nmain
body. However, the heating leads to such a fear that a material which
constitutes the electrostatic chuck (for exanple, alumnumnmaterial) is
annealed to deteriorate the mechanical strength as a nmaterial. To avoid the
di sassenbly due to heating, it is necessary to disassenble the

el ectrostatic chuck that has been assenbl ed by nechani cal neans once. On
the contrary, when the silicone-based adhesive agent 1is used as the

adhesi v@ulcyafai® 56@LI t woredvier el eRbr Ashatig rchhak @l thRWwresephr
invention, a release agent nade of toluene or xylene is used to make it

possi bl.e .to.r I epgarate s (Y I h ave
Poen ©iEhad et pt a1 BRI RHoc b c IARREE niE Bt E OFaTIR AR REQRE,
the nechanical ans. Then, the ﬁleclrostatiﬁ chuck gan be separated

wi t houf X@&Rer§ or &L P THe FebRRARddl & renBeR 16 the dRkeddiona that PRakes up
the electrostatic chuck after separation and w thout scratching the

el ect r secdtati eplichtbeaside ashe Mdchiahd tal PPotE¥sdidhdhies diraseemblad. I n
the present invention, the silicone-based adhesive agent is pref erably a

gel adldes ve hageningr ianielest osea rgdhedisa s agebl ¢ tdne entwrox s et ecdkl y t he
el ast oner adhesi ve agent from the viewpoint of the excellent plasm

resi st angR:k THRatdhdld NFddPNa 8k et LBl b pdheShue A0St maad st v @ ast omer
adhesive agent can be conducted, for exanple, in such a manner that the

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 theelectrostaticchuckafter 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 andtheelastomer 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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viscosity before hardening (25C, Pa-s) is 3 to 14 in the gel 22 (semfluid)
and 15 to 350 in the elastoner. In the hardness after hardening, the gel
adhesi ve agent having the hardness of 20 to 80 (mm 10) in penetroneter (JIS
K 2207) and the el astoner adhesive agent having the hardness of 50 to 120
in JIS type A can be preferably used. In addition, the silicone-based
adhesi ve agent is preferably of the type containing heat transm ssion
filler. Because the type containing the heat transmssion filler thereinis

sui t abl(e doi t hei@h eah@ogtsattec 3 Nuok Phet bbaprtemet. | et @rhabhighsiss so
structured as to nount the respective el ectrode nenbers onto the nounting

surface £ &y er4Ha TR, Do1 DeaRuse «of Ol gMnplonmale conthehKEly. I

general, the nornmal thermal conductivity I out

t he hi the C ctivity .is about 0 to 4. (W In th resent
vent ot 0riiet Dokmetl DY ke MR Ot kel b kit CLb AR EReid YA BF °BeF (W
or nore can be preferably used in the present invention. On the other hand,
when t Rpt {Venpoept yral inghespvdargdyenssi 8fusld tas 1aP ddhedsI GetVRfer to
structure the electrostatic chuck of the present invention, it is possible
t o readi lganshpapates ¢ hebi gspectd ve b egtidddd orenbehs shdtl drave- beerdf i xed
onto the nounting surface by heating at a relatively |low tenperature of

about kaesfeea d@putt ist herefezana  eaf tiwd thhe neshaaiiealn$t heagt h of

the material that makes up the
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+K), 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'K) or more can be
preferably used in the present invention.

On the other hand, when the polyvinyl butyral adhesive
agent isusedasanadhesivelayertostructuretheelectrostatic
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 low
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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el ectrostatic chuck is deteriorated. 23 Also, in the present invention, it
is preferable that any one or nore of the inner electrode nenber, the
annul ar el ectrode nenber, and the outer el ectrode nenber, preferably three
el ectrode nmenbers of the inner electrode nenber, the annular electrode
menber, and the outer el ectrode nenber are nade of pure alum num Specific
exanpl es of pure alum numare JI'S A1050, JI'S A1060, JI'S A1070, JI'S A1080,
and JI'S A1100, and preferably JIS A 1100. An oxide coating is fornmed on the

surf aces of atiha | espeehive relsanit otleverEhems, byt angdpe e@xi s 1 @nthiateat nent
that is generally conducted. In the case where the respective electrode

menber § n3f & ARAE rOfn U & Al HRENYMn & OXE 8 r oGRALE AL ERAL tirSe Nl §Ru1A ot he

el ectric’insulating performance and high in the density can be provided as
conpared with an _oxide coatj that, is fornmed qn the. surface pf alym num
S 1oy et TrdSonBEbeh cati The Ak ¢ i CERp AR ABERRY S e FErabiNaces
of the respective electrode nenbers is alum numalloy such as JI'S A6061 or
JIS Asbdzeansehepcddnde maBbEXisd® oel e ngnnRgdt ejeckkedel MR ari héhd asm
resi stance can be provided. In the case of using JIS A1100, because S

cont enantrhatarsei he talddey meamdngonemndi shkoowm telre efier thod @e memblee exiede
coating that is forned on the surface can be reduced, thereby formng a

furthema@xed bette @lhge Mot | Ngp éPiaddi ékefiple d bE shaeag! ehlistunt a r@bt ai ned

by using pure al um num
JIS A1050, JIS A1060, JIS A1070, JIS 21080, 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
when thebasematerial 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 21100, 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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When the el ectrostatic chuck of the present invention 24 is constituted by
using the inner electrode nenber, the annular electrode nenber, and the
outer el ectrode nenber which are made of pure alum num as descri bed above,
in the case where the electrostatic chuck is used in the sem conductor
manuf acturi ng device, the performance excellent in the plasma resistance is
exhi bited, 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 echrost @t i €uehuckyiss ?ﬂlﬁﬂgﬁé qGhn ¥ Qe M NEEe KM C ke KR iah dipdyr of the
present invention requires the nechanical strength, the chuck main body is

prefera u r t ended
mat er th%g;fo%Zd%‘xﬂgﬁﬂpbﬁ VaReehsE BheT. SENF éﬁﬁs%%éf%arn?ﬁ RS
chuck mai,n_bad 0 the ove_, terlal has. oxi de coa rmed on
ot} eac Er RETELATUR: San' 35 FEREET LPR G RN AL Al G4 oL8 BEB SR (FH T e
respective electrode nenbers are fixed, and the outer peripheral surface

t hr oughet BE taeoch &t bR ¢ ori & Rea0nbRtt e Mic Qs Sotyna BgAAES NY n t he
bi pol ar el ectrostatic chuck according to the present invention, when the
first ellesticede tihe perfekmdntbeexcahérendl éat tbéep amimr rarsd ¢ hen oat bs

el ectrode nenber, and the second electrode is forned of the annul ar

glr gct rodehAiwitard, anlethBnere &t ectrodeu leRhaly adfbhaaid &6 el Retd oree menber
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 1is
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 regspective
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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made equal in potential to each other. Then, a dc power supply 25 is
connected between the first electrode forned of the inner electrode nenber
and the outer el ectrode nenber, andtheannul ar el ectrode nmenber of the
second el ectrode to structure the bipolar electrostatic chuck. In the case
where the first electrode is formed of the chuck main body, the inner

el ectrode nenber, and the outer electrode nenber, it is necessary that the
i nner el ectrode nenber and the outer el ectrode nmenber are electrically

conducti ¢ ecdon ébe edhbek wedm tipelyf i fespeteictalode Horhdat ofr eAs0Nnnady
descri bed above, at |east one of the respective positioning pins disposed

bet weer, { het +BRe m %ﬁ@&&ﬁﬁ?t‘?ﬁ%@ﬁ&er%‘ﬁe&B?o%&”&&nﬂ@&n mgmwgnﬁﬁh%en the

outer electrode ne and the chuck nain y may also function as a

conduct | res ectlv Al t ernat | naf her canduct pi.n _may be
i sposetl REPERER TFEPERRE Il REbSRY I ERECEATAS crecarades herbaReing
bet ween the_chuck main bod¥_and the outer electrode nenber, respectively,
apart fROPPLRE SISASINPhEtRNEEYERo, the inner el ectrode menber that is
fixed on the mounting surface of the chuck main body through the adhesive
| ayer is provinlethewabheavwpamsd dihgpofirsh ehartoods in Hormed odnttdct with
the chuck nmain body. Then, the oxide coatings on the chuck main body and
the i nnefuekeahiade g@ybet hat itdwér codeatir i the@nb ey en d etheeduter

respectively, thereby rendering the chuck nain
electrode 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. Aalso,
the inner electrode member that is fixed on themounting 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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body and the inner electrode nenber electrically conductive 26 through the
contact portion. Likew se, the oxide coatings on the outer oxide el ectrode
menber and the chuck main body at a portion where the outer el ectrode
menber cones in contact wth the chuck main body nmay be partially renoved,
thereby rendering the outer electrode nenber electrically conductive to
the chuck main body. The bipolar electrostatic chuck according to the
present invention is fornmed of the chuck nmain body having the nounting

surfacenh iy RNHE a0t £6trpdetiember Likatyise f el @ni@etd®atings on
mount i ngsur f acet hr ough t headhesive | ayer, theinner electrode nenber, and

the OuLel, ShECLEOURIIRMALec FOEab"AEsERASOh Hi)Fo FRIVIAGHYE {sagagher than

t hat of the conven el'ectrostati ¢ chuck.” Al'so, en-t
adhesive layer is de of a silicone-based adhesi ve agent .or a pol yvinyl
butyr aP PR BevBEER Ehoh@ bF HB| 1 SELEAIS AT B cROME ol PR hat Cannul ar

el ectrode nenber, the inner electrode nenber, and the outer el ectrode
menber wiittedt bt 6hitek bR kg dyurfat eb of PEKE 1 adhlic kT AaPN efodyt R @EBRYh t he
adhesi ve agent according to the present invention can be readily separated
into tremirickngathe dodgr thecamudamemilect rodec rediearl 1 ¢ leorndwet i eleect r ode
menber, and the outer el ectrode nenber by using a rel ease agent after

havi ng theam éisedulct el sepbgonduct or manufacturing device. In other words,
t he annul ar el ectrode nenber, the inner

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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el ectrode nenber, and the outer el ectrode nenber which have 27 been fixed
onto the nounting surface of the chuck main body through the silicone-based
adhesi ve agent canbe readily removed fromthe nounting surface not
depending on the heat treatnment or the mechanical processing. For that
reason, there is no drawback such as the deterioration of the nmechani cal
material strength of the chuck main body due to heating, or a scratch
caused by the nechani cal processing. Then, the electrostatic chuck that has

thus bejdwh SEPRBAL 8% (AN e RERME 1RECY £Lh @8 othenel RUJ OBt BhUgk. The
el ectrostatic chuck according to the present |nvent|on is used in a

t { d
renbor 5 obn TR 22??3%“%%“%%%@% reEhd L EFa AT Bhptyed Lod
fixed onto th nDun surface of tB@ chugck nmain dy For tha reason
ho. o KN CURE TR B R PleS oA g Ut eREn G g 1 UG S nt BoaL M o

whi ch the respective el ectrode nenbers are fixed is hardly directly

af f ect édr biyhe heeghagrier &k ppEace sgs b e Wheh thesdespelter¢eisl @t rode
menbers that formthe sanple adsorption surface. For that reason, the chuck
mai n batlyawbatkhaacheen tsepadeatedoas thescrd hedh ameoh dwascanl materba lusual 'y
subjected to only a cleaning process such as cleaning using a dry ice

bl ast aoft £6£§8hNE FUSHI HU A GRYPh §bBFNEAG %emteaﬁsngeqykrsdscba%uﬁe the
outer peripheral surface of the chuck nmain bod
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

28



has a relatively large scratch, a process for reproducing the 28 oxide
coating on the surface of the chuck main body nay be conducted. In the
reproduci ng process, it is possible that the oxide coating that is attached
onto the chuck main body is stripped, the chuck main body from which the
oxi de coating has been stripped is polished, and the oxide coating is
reproduced by the anodic oxidation treatnment as nornmally conducted. On the
other hand, it is better that the annular el ectrode nenber, the inner

el ectrogle; aBNBRMat Ay bhetalt eyt £66T 8de L HENDRE cR! @1al19P! P6&F RY f resh
ones. In the portions associated wth the chuck main body, a cooling gas

Passage; ol aBcRaM | 9y SIS UEEoHIINN G- £08L1 NG TAY P, oprRd hide a
gener al I pol'ar ‘el éctrostatic chuck. wever, because t'he manufacture
costs are increased due tohﬁg%se nechanicaétﬁrocesz?ng cosis, it is

ef f ect i ¥ f PBATENE QA SiihDi of St A St &t RBL O & & HFRKC K nBiRA o SRAY s

recycled. On the contrary, because the annular electrode nenber, the inner
el ect r obe serbepedandhiehe howkema it dadwder oriblet chr ehpooxiidet R abmsf act ure
costs as conpared wth the chuck main body, there arises particularly no

pr obl erha on Hden cestrd reved iifs t hodé simdber andr etheplackdlewiddu f 1 ®gh iones.

The annul ar el ectrode nenber, the inner el ectrode nenber, and the outer

el ectr ogep PBARRIe AT ByadMAdt QRN Y ok8RIaACEsh Wrlhe a €80 QAESnbegaussy t he
adsorption retaining function which is
conducted.

On the other hand, it isbetter that the annular electrode
member, the inner electrode member, and the outer electrode
member are replaced by fresh ones. In 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 1n the manufacture costs as compared
with the chuck main body, there arises particularly no problem
on the costs even if those members are replacedwith 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

29



one of the inportant functions of the electrostatic chuck can 29 be

mai ntai ned to a hi gher performance since those el ectrode nenbers formthe
sanpl e adsorption surface that absorbs the sanple in the bipolar

el ectrostatic chuck. The nounting surface of the chuck main body that has
been subjected to necessary processing such as cl eaning as described above
is fixed wwth, for exanple, the fresh annul ar el ectrode, inner electrode
menber, and outer el ectrode nenber through the adhesive layer. In this

processe tikei APHALIH 5311 acBgRE rt Be r fIYSdn &8I BiRedy thass @ne DEERR oGVEX
portion and an inner convex portion, and a positioning spacer is used

betwee'?nérﬂ?%fgu‘f%rm% b&%ﬁfeﬂgedah%ﬁﬁﬁe& Al's fr 230 J‘P”?ﬁéoﬁ:ggp%{e“o”

the respective electrode ersint ei ghtw'se direction. a result,
the electrostatic ghuck, can be reproduced. i,n a state extrenely close to the
sanpl e %ﬁf%fﬁt £8n %f%b@ogﬁrtﬁelép‘"e'f’é‘éﬁgfﬁtl&ti%h‘bﬁ ck that has not yet been
recycl ed. Likew se, when the positioning pin is disposed between the chuck
mai n  body arfdie @ yetpeetsvefarect f odee idhbek glaimd pdgitthohd e beaete
respective el ectrode nenbers in the horizontal direction wth respect to

t he nounib hgc sedf tea eoas Her glso ¢ epsddycedch alhed e dreagss dbecsdiEdE
adsorption surface of the electrostatic chuck thus recycled is formed by

the fresfopanus arieéeci1ORle fdBMI&Impl 8Neh el foed § Ut NRIRer e 1 @BE roldteer

el ectrode nenber, the recycled electrostatic chuck has the same perfornmance

as inner electrode member, and outer electrode member through the
adhesive layer. 1In this process, the mounting surface of the
chuck main body has an ocuter 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, becausethesampleadsorptionsurfaceof 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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that of the electrostatic chuck that has not yet been recycled 30 inviewof
the adsorptive force, the tenperature characteristic, and the performnces
of the electrostatic capacity and insulating resistance between those two
el ectrodes. In addition, because the nunber of processing and assenbling
steps which are required for recycling can be reduced as nuch as possible,
t he above bi polar electrostatic chuck can be readily and inexpensively
reproduced. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a cross-sectional

vi ew f ol nexipwab Aitriee adBiogal tairv e épacter.obh attiempne kuXeatfvor dchg ntic the, fir st
enbodi nent of the present invention; Fig. 2 is a plan view for explaining a
bi pol aragbecthest péir € o radurndke X acﬁ:ortdimg dle dheobtasti cenkediaeit yofasde
present invention; and Fig. 3 is a partial cross-sectional view for

expl ai niﬂgul%tbl'rpgf’l e £ SELALS! aﬁéEw@@ﬂckt%o%%cowbngeiecttf}%@@gond In

enbodi nent of the present i1nvention; [Description of Synbo Xo.. blpolar
electros ti.c chu ond Qr fer body

nmount i n% § tflacrg %lét?awsse n}l“%nlgléh{g%or?y\%roqeS&iggséﬂgg:éfs 13g9: s%%?%r
ridge convex porti on, . I nner ridge convex portjon, If. .. fitting

hol e, 1§higch acro?r’égsaﬁa.eﬁ’g FITtFRGYRIINRT 1920 Decgfidugedr agvauGh as,
oxi de
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, 1c--- base surface, 1d--- outer ridge convex portion,

le-+- inner ridge convex portion, 1f-:-+- fitting hole, 1lg---

corresponding fitting hole, 1h:-: conical groove, 1i--+ oxide
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31 coating, 2adhesivel ayer, 3toricel ectrodenenber,3a corresponding fitting
hole, 3b ... feeder pin hole, 4 inner circular electrode nenber, 4a ..
corresponding fitting hole, 4hprojection portion, 4ioxide coating, 5.outer
toric electrodenenber,5afittinghole, 6volt, 7insulating spacers, 8...
sanpl e adsorption surface, 9 positioning conducting pin, 9a ... stainless
conducting spring, 10 ... positioning pin, l1llcool ant gas passages, 12 ..
cool ant gas passages, | 3i nner gasgrooves, l1l4outer gasgroove, 15 gas room

16 ... ddwul ahing. buﬁh,hels7ive1a§(@€tqei-termﬂ@éelﬁ%%ré\@@l%efr@epﬁ@wing Qut
the Invention Hereinafter, preferred enbodi nents of the present invention

wll be I i t.al i efgrence e _.at ed,draw;ngs.. (First
Enbodi nce(ﬂfﬁsg%gggl%llaﬂrb %ﬁe@t{r% tﬁa(ﬁ%:' Cﬁ%ck) &%gdte? gﬁgmégggdréss-séc%?lleornal
view of a bipolar_ electrostatic chuck X according tp the first enhodi nment
of the cw%giﬁtr PAGEHTAAE TERP D shdws “a®BFAR SABE bR It hathilpd Bole,

el ectrostatic chuck X according to the enbodi nent of the present invention.
The bi pdt ar -@lexieotianipochiok X is nevel datawathenghdpe: - ofute ritioaliec by a
structural extended material JIS A 6061 in 32
electrodemember, 5a---fittinghole, 6:--+volt, 7-+-1insulating
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---inner gasgrooves, 1l4---outergasgroove, 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 Xaccordingtothe embodiment of the present
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 shape of a circle. The bipolar electrostatic chuck X is nmade up into
the shape of a circle by a chuck main body 1 having a nounting surface |a,
and a toric electrode nenber 3 that is made of a pure al um num nenber JIS
A1100 which is fixed onto the nmounting surface |a of the chuck main body 1
through an adhesive |ayer 2 nmade of a gel silicone-based adhesive agent.
The bi polar 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 ect rqdge nEbeE StWRi €M ricg dRde 13 PYL @h.'é'@t%t’f@ﬁ?&' ahu%IkaAJﬂsOO
fixed onto the nounting surface |a through the adhesive layer 2, and an

out er tordg %3?} O‘E%e ’{2, o3 LNgy Efedﬁ RO%&d AL drgb%iﬂl%gl hh Q%

el ect r ade a pure af G nUm hater al I'S fP%éd onto
the nounting surface Ia t hrou t he adhesive | ayer 2. The bi_pol ar

el ect r FstMAYEE ERGcRUKE P§ef|1>§ed%6‘rﬂ§ & o1 s e @R ERPAG Bembes 3n(’5tha§hdv§n

t hrough a base surface |c of the chuck main body 1 wth bolts by using a

fl ange wotei of abpdrsposadionmmenber JP&r AgAdrlalvisiehate bi xeldeoattwck main
body 1. A surface of the toric electrode nenber 3, a surface of the inner
circul athe emeahtddey nmanbeicd, la o frdpe chutkhemainehbddy i T eheeug®danrenber
5, and a surface of the chuck main body 1 (except for the surface side of

the basgypetiaeel h?)eraﬁemﬁ%nﬁ‘ﬁ 3.\/'&5'1 aglj P%b@%ec-(??ééé@ a&ﬁ'é@%gfé 89 eqftodi c
oxi dation treatnen respectively.” Also, clearances dl dz afe given to

definedr§§tg§§g1596eag ﬂ%oé%%tlc 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 1lb 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 theoutertoricelectrodemember
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

33



el ectrode nenber 3 and the inner circular electrode nenber 4 and between
the toric electrode nenber 3 and the outer toric electrode nmenber 5,
respectively. TSE3251 (viscosity 8.5 (25C Pa-s), thermal conductivity 0.18
(WnK)) made by GE Toshiba Silicone Corp. can be used as the above gel
silicone-based adhesive agent. A rimof the nounting 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 DU Efr bRk @bt POGGIBIIEi Prés ¢ PPELLIAGNE ddt Fo 6T HBMYeSE 4
direction with respect to the nmounting surface la by the outer ridge convex

port ! ot n438py LHE TRUMIL 0L SLELBRE hBehs POV L B0 BRES 1 008
convex ~portion e a 05| i on correspon to er péeriphéery of
the inner circul ar electr de nmenber 4. The |nner circular el ectrode nenber

4 is pésitFbheds Mehefg fMA%%SBPFé&W§ﬂvat Elddspect Vi 8 e Wouftiong

surface la by the inner ridge convex portion le. Further, eight insulating
spacer s{ 25 n@dBaofs ) ;potlyerindd somdune b pbsed Obettretth/ mh&)domadel byt 6&de
menber 3 and the chuck main body 1 in positions corresponding to the inner
peri phergsiahdat hgiduteerngerdphpry oknt heet otise &l acd r oglige nEBbee 3gatl
regul ar intervals of 45, respectively. The toric electrode nenber 3 is

pOSItIQﬂpﬁlbgn@|y§ég@WA§§e@ﬂ¥gﬂdé%hymth respect to the nounting surface
| a by the insulating spacers
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 theouterridge 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 ina heigthwise direction with

respect to the mounting surface la by the insulating spacers
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7 . Then, a sanple adsorption surface 8 is forned fromthe toric electrode
menber 3, the inner circular electrode nenber 4, and the outer toric

el ectrode nenber 5, and a sem conductor wafer Wis nounted on the sanple
adsorption surface 8. Al so, positioning conducting pins 9 which are nmade of
brass are di sposed between the chuck main body 1 and the inner circular

el ectrode nenber 4. Each of the positioning conducting pins 9 has one end
fitted into a corresponding fitting hole 4a which is defined in a surface

of the jnnefnheht Gkamp 1 adlsloader IBARalIr fa OPROS ! B0t ReliNer 6ANIH € tadsias pti on
surface 8. The other end of the positioning conductlng pin 9 has a

st i 1l copo £O0AUG! AL bNd: AR ﬁﬁp@&hsergmdi 830G S0 AhgLep! o and | o

fitted |n is define mai n” bo 1 so
that the conductln sprl 9a | ur ai ns the cpndu t|n in 9 Four
poai t1 O RPC LORALEF LRge s k9 O PETShbabd Hit dn Aahier oL AUS L WA Shner

ri dge convex portion le in the nDuntlng surface la so as to be lined up in
regul arfi heempaling ed 9BOtER tEdir] ¢ cafferdtdeon ofurfi@Cienrfer circul ar

el ectrode nenber 4. Likew se, positioning conducting pins 9 that are fitted
into fitting Aibses pbdaidefomengi nome cuiey P dnisc Selwdci clvdereemade o fare

di sposed between the chuck nmain body 1 and the outer toric el ectrode

menber HriBst YLeSAMBPVRAL @B elthe d NGTe TH el fa £4 emsapdp A8 e i4nePose
positioning conducting pins 9 position the inner

circular electrode member 4. Each of the positioning
conductingpins 9hasoneendfittedintoacorrespondingfitting
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 9%a 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 inner 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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circular electrode nmenber 4 and the outer toric electrode nenber 5 in the
hori zontal direction in respect to the nounting surface |a of the chuck
mai n body 1, and also constitute the first electrode consisting of the
chuck mainbody 1, the inner circular electrode nenber 4, and the outer
toric electrode nmenber 5. Also, positioning pins 10 nade of polyimde are
di sposed between the chuck main body 1 and the toric el ectrode nenber 3.
Each of the positioning pins 10 has one end fitted into a correspondi ng

fitti ngc ot eida abhéebriogedeéinbed Oanidhehswdtace t oafi d Be ekarod €heabreade
menber 3 opposite to the sanple adsorption surface 8, and the other end

fitted 'itnotl@e%ffﬁ)ﬁ'ﬂg'ln&lf:leEtt'l%Ql 1H0J@s%9cw&*ﬂh'esmgﬁﬁ'tﬁ% 5 rlf& £huck
mai n body 1. The three positioning pins 10 are arranged substantially in

the cenfer, cpasidian of Lhe .l Anes, Peri ghar v, ADd | Qutsr. peLhpheny of the

toric € er”3 t he ting sur ace fed up in
regul ar jntervals of 90 Qn a semcircle. The p05|t|on|g% pi ns,10 position

the t or§teefEedeotiRl fbftdm BOL FD & AAURS T2 LRRAAYHLr ch § n\)ﬁ?ﬂll’-’éél to

the mounting surface |a of the chuck main body 1. The electrostatlc chuck x
is fornebleotriodeodiemteyasd. passddes omtehatocdemediecci zodet hembe rchuck mai n
body 1 and the inner cylindrical electrode nenber 4, and cool ant gas

passages 12 tApéocoppsitiand nd e ochudle oBipobodynilieande &h@p@lsteﬁi toric

el ectrode nenber 5, respectively. In this 36
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 oppositeto the sampleadsorption
surface 8, and the other 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 1la 80 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. In this
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exanpl e, the cool ant gas passages 11 that communicate with the chuck main

body 1 and the inner circular electrode nenber 4 also serve as through

hol es whi ch thrust pins of the sem conductor wafer Wnounted on the sanple
adsorption surface 8 penetrate. Inner gas grooves 13 that comunicate with
the correspondi ng cool ant gas passages 11 are forned toward the outer

peri pheral direction of the upper surface of the inner circular electrode

menber 4 which forns the sanple adsorption surface 8. Simlarly, outer gas
grooveseddmphat, carnmuoibdatng gwist hatslza geor ndsphadi ngnomal ia0d t gasi plassages 12
are formed on an upper surface of the outer toric electrode nenber 5 which

forms téeysaMala8 Rdsed Pt L oAnaULhace ther TOEr6Q2aaNte 10ASL PAGSAGRTb eld ANd 12
comuni cate with a gas chamber, respectively. The coolant gas that has been

transmif{eg fpauihe goolanl, LR Ipbathialdy e iqyo dhe oap

def i ne meen the inner ar el ectrode nenber and the torrc

el ectrode  nenber ‘ﬁh{e g@ *H%ace f the iLnner circul ar el ectrode
menber ﬁeméﬁ(‘?ntdr%’E%Bl ¢y Pﬁ’é’tt é’nbE f $3BRLA +E8ATPITOAD ERE (&0t ant

gas passages 12 partially flows into the gap d2 defined between the outer
toric ebeeenedeatemerlmendiahedtoprives di3edthraddes aenbai c3 ten wider upper
surface of the outer toric electrode nenber 5. For that reason, the
dispersbonr@%ﬁdnﬁingobabumyxsgHstmessagphe1adamqnﬁ@ﬂmedrta@aﬂﬁithe

unifornmed. In addition, a through hole that penetrates between the 37
outer peripheral direction of the upper surface of the inner
circular electrode memher 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 4,
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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nmounting surface la and the base surface Ic is defined in the chuck main
body 1, and an insulating bush 16 is fitted into the through hole in such a
manner that one end of the insulating bush 16 reaches the | ower surface (a
surface opposite to the sanple adsorption surface 8) of the toric el ectrode
menber 3. Also, a feeder pin hole 3b is forned at a position substantially
in the center of the insulating bush 16 in the |lower surface of the toric
el ectrode nenber 3. A feeder termnal 17 that is fitted into the feeder pin

hol e 3mébnedgh the fiaderiorarnd tidedneudat f agebushit6dies iatddched i the
base surface Ic side of the chuck main body, with the result that the toric

el ectr ogigy o ReRRSH b aRPSi! Hhasaa S9Nt elRGUbade (e fepder deermimal 17

is arranged at regular” intervals of 90 concentrically wi t he positioning

i di d . the chuck main bod d i c_electsod
Tenber BE AT LEBATEIE S ToR okt PBLar ELHUE F btk FRE SESBIAT L% 1 ace

of the plasma _etching device of an electrically conductive nenber not shown
is fornWsBndbi 5eaGHRCttde Wi AheT ARy L PBSIE i (Be SHT FRGAt PRROSIEE tRIEM® a do
power supply not shown. Because the base surface |Ic of the chuck mai n body
1 is neampdenedswirpt aon oxivbaceat ) ngf the thaskcsetéateode imemiféxed. i n
contact with the electrostatic chuck nmounting seating surface of the plasnma
et chi nga Ugwi, C£ fiediar pd i BBder 3bhies Ehueled aRi & paodyt i oansub beaglaciropt ati c

chuck mounting seating surface 38

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 1¢ 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 lc is
fixed in contact with the electrostatic chuck mounting seating

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

mainbody 1l andtheelectrostatic chuckmounting seating surface
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of the plasma etching device side electrically conductive to each other.
That is, one el ectrode of the dc power supply is connected to the chuck
main body 1. Also, the feeder terminal 17 that is nounted on the toric

el ectrode nenber 3 is connected w th an el ectrode opposite in polarity to
the el ectrode of the dc power supply which is connected to the chuck main
body 1. 1In this way, a positive or a negative voltage is shared and
applied to the first electrode and the second el ectrode, to thereby
constitefethbepbepalaake telhdatq abdat te shdekeXe o(th sassepbt yndh ctthier &i ool ar
El ectrostatic Chuck) After the bipolar electrostatic chuck X according to

the abgyenfbeskrenbadia®ents | sl d dctb@ePb@SHR cClichhRY deIGH 1y LT
bi pol ar el ectrostatic chuck X is renoved fromthe plasma etching device and

i mersed_| e hat e_el.ec tatic uck. X th a ken
out of gﬂgﬂfgﬁéﬁt%gbfa%aPp3}th§#§ggngeg'in%%%géd%Pﬁ %ﬁghfglg gﬁﬁgyiﬁfor
ei ght hours while the tgnperi:ure qof the x que bath is held at 15 C, from
this the! S dh@BHEERA dtthddiay £ Fdént L6Sdd Ade MHRN DRl PeCPRPEC B2 4 5
swel l ed and the adhesive force is weakened. The respective el ectrode
nmenber sWbtht 4@ ¢ be £ & reldec epdde ifehiiay PPl amiet ¥ it heierdad by o épeef ridie
menber 4, and the outer toric electrode nenber 5 can be readily renoved
fromthécnmpurkirngupp¥woehiah b8 theanelvudd nad nt bedyhiick( Radyclbaodf 1 he

Bi pol ar El ectrostatic Chuck) 39
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
etchingdeviceand immersedinaxylenebath., Theelectrostatic
chuck X that has been taken out of the xylene bath after having
been immersed in the xylene bath for eight bhours 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 resgspective
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 la

of the chuck main body 1.

(Recycle of the Bipolar Electrostatic Chuck)
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Subsequently, in the electrostatic chuck X that has been disassenbled as
descri bed above, the respective electrode nenber of the toric el ectrode
menber 3, the inner circular electrode nenber 4, and the outer toric

el ectrode nenber, and the conducting spring 9a which is attached to one end
of the positioning conducting pin 9 are discarded without being recycled.
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 comdiléogseatt1yg dinschar geepresst et DE 201 o NHe BhaxpesEr e tinme
of 5 mnutes, to thereby renove extraneous matter fromthe surface. Then,

the Ch%smemlaqcafd la st & 108 b & @Nigh FONdY gL gxgeé)bgc%lvté‘eelggi'rto'ﬁ“ ng

pin 10, and the |nsulat|ng spacer 7 are | nmerse I'n an acet one bath and

t hen ultrasonicall aned under condi t.i o an uItrasonlc addi tion
of 150 rwr?lg? 18% l"ﬁfh Eorlfhg Sat t % tﬂ‘&g‘% er ngr et ehnka la?rpur e
wat er bath under the conditions_ of an ultrasonic addition 150 Wfor

m nut et 1 eAFFRA e REMART dooRind EMEalitid Thd< Tieerf LOMETE AN ePRE Tol @d’tqf ode
menbers and so on are dried by hot air, respectively. In recycle, the

respecttilve ebrducsda grermei Bgof at WB itcdr e adl ot hedet oenber €34 e timer
circular electrode nenber 4, and the outer toric el ectrode nenber 5 are

new y fpdgicabad.nd ncohldiue tsidgabpiian, 9t her & egpectang: @ «dtymsler nplierg are
made of the sane material as those before replacenent, and the oxide 40
recycled. 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
adischarge pressure of 20 Pawith an exposure time of 5 minutes,
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, theelectrode
members and so on are dried by hot air, respectively.
Inrecycle, the respective electrode 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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coatings forned on those el ectrode nenbers have the sane thickness. Also,
the fitting holes 3a, 4a, and 5a that are defined in the respective

el ectrode nenbers are forned in the sanme configuration at the sane
positions as those before replacenent. In addition, the cool ant gas
passages 11 and the inner gas grooves 13 are forned in the inner circular
el ectrode nenber 4, and the cool ant gas passages 12 and the outer gas
grooves 14 are fornmed in the outer toric electrode nenber 5. Further, the

conductdoygt Bipg s ngo Dee fihatn atkosew e/l o epaded m¢wbetist tlegivéo tine eagse of the
positioning conducting pins 9 after cleaning. The bipolar electrostatic

chuck XiaceprdbBag talkhe fodsteieobadi mted S3asseRbl @davgd tRgrusg of the
chuck main body 1, the positioning conducting pins 9, the positioning pins

10, a Lnsul af | .7 i l.e der ect.ively and
t he to;a?ecggrfeeét?%dtgﬁ%renlgn%%?ggtﬁ ltvﬁe%ﬁ?\cgrpﬁgcrﬁ?eﬁﬁeg egggoag%%%ecﬁﬁélr %il,e,the
outer toric electrode nenber 5, and the conductjn springs 9a neEAy
repIacéfm?ncpﬁ§¥%%%aﬁéﬁﬁﬂa%stgﬁnsﬂ%gcﬁqﬁﬁﬁl% Bvéstﬁgﬂéﬁlhﬁ CAF it
possible to obtain the bipolar electrostatic chuck X by recycle. (Second
Enbodi manl)a¢Bmpaltar Erneaddddtiatn ¢ tOrruckp IRint 93 sshews &d emdi ¥ iagd] éxanpl e
showi ng a relationship between the inner circular el ectrode nenber 4 and
the moyMnég gaddl 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 %a 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, the outer 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)

(RBipolar 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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surface la to which the inner circular electrode menber 4 is fixed in the
bi pol ar el ectrostatic chuck X according to the first enbodi nent of the
present invention. The inner circular el ectrode nmenber 4 has a bottom
surface side (an opposite side of the sanple adsorption surface 8)
conically shaped, and al so has a projection portion 4h conically forned at
the bottom surface side. An oxide coating 4i is formed on the surface of
the inner circular el ectrode nmenber 4 except for the surface portion of the
pr oj ectsivmt poetlantdhwhinchhéhesdmmemmmier catatrhafl eiat t dv@e f memb eentdodisnment .

Al so, the nounting surface la of the chuck main body 1 onto which the inner

circul arixed echr e BERRAar d Pebi¥e@ thiticUah b bR adResioseii RyetoZthe
formed with a conical groove |Ih corresponding to the configuration of the

bOttomeiLgJ@CSmﬁbﬁﬁm%fnéhgfiEﬂggﬁ?e{ﬁﬁé’ﬂ@rin@e%ttiroolg.e menber 4. For that

reason, ‘the conical groove | e projection portion 4h of the inner

circular electrode nenber are_fixed jn a conpl enent configuration. In
S LT on, an IBE GBRESaT L RGUIRT €1 G taad SREPRE LA TEEe Db LERD EREGALEG

surface la of the chuck main body 1 except fora portion of the conical
groove Siflahien oomesS jite condgcofnitine t BaMDProjakt ¢ BA LRGN i VH Bacef 8the
inner circular electrode nenber 4 in the same manner as that in the first
enbodi renticablyhehdp pdl @andbéctabstat peodleudd oh aoadribmghtoot healdgcond
enbodi nent shown in Fig. 3, the projection portion 4h 42
formedat thebottomsurfaceside. Anoxidecoating4iisformed
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 <c¢onical g¢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 mainbody 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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of the inner circular electrode nenber 4 which is fixed to the nounting
surface la, and the conical groove |h in the nounting surface la which is
conplenmentarily configured with the projection portion 4h have no oxide
coating. As a result, the inner circular electrode nenber 4 that is fixed
onto the mounting surface |a of the chuck main body 1 and the chuck main
body 1 can be rendered electrically conductive through the contact surface
of the projection portion 4h. For that reason, there 1is no need to provide
t he posift tari hgneanddatdupa pigl Octitbde heabelredt whlical iec chuteld Xoacher di ng
to the first enmbodi nent. Al so, because the projection portion 4h of the

i nner GiohGid Phg Bl LELERIEAMEARETtHel Soh i X84 &kéﬂv%hﬁhCPﬂ'Eﬁ% 95 #RY 8nlh
formed in the nDuntlng surface [a in the conplementary configuration, the

win r SRR oY eZ‘Vimu hing saePeedmartdf TG A dh bRSusddl SERNceRiner "

circular electrode nenher 4.is fixed opto the nDuntlﬁg surface Ia |n such a
nannerHﬂ%ﬁe?ﬁéonp?BFE&F?bﬂhpBFF?oﬂ°4%xF er¢XRHING -di Adce EBAFAL WP€h the
mounting surface la, the inner circular electrode nenmber 4 is positioned in
the heiightew sé rdiwlect e otindde agpdrar 4 ¢ hdlel snbume d o suthgoeo tat bhghout
provi sion of the inner ridge convex portion |le at a position correspondi ng
to the sumPacei Laubdr tha etiuodenagmberody as andhthbe ciimoK ingi supbage | a of
the chuck main body 1 in the electrostatic chuck X of the first enbodi nent.
43 1 can be rendered electrically conductive through the contact

surface of the projection portion 4h., PFor 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 1s 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 lawithout provision of the inner ridge convex

portion le at a position corresponding to the inner circular

electrode member 4 as with the mounting surface 1a of the chuck

mainbodylintheelectrostatic chuckXof thefirst embodiment.
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The rel ati onship between the inner circular electrode nenber 4 and the
nmounting surface la of the chuck nmain body 1 in the second enbodi nent may
be identical with that in the first enbodiment except for the above
structure. The disassenbly of the bipolar electrostatic chuck X and the
recycle of the bipolar electrostatic chuck X according to the second
enbodi nent can be conducted in the sane procedure as that in the first
enbodi ment. (Third Enbodi nent) (Bipolar Electrostatic Chuck) A bipolar

el ectr GStantiel ehuok sdciaoridi e ed bhehl nuereabodiviem €lse ¢ tiendecakembieth t hat
in the first enbodi nent except that as the silicone-based adhesive agent
that makesdilidencandbesigve urdere 20 ofo f heh di gioh ek mhéat besityatli d nchok X
according to the first enbodinent, an el astoner-based adhesive agent

cont ai 0 digo RaN@an 4 PREALSHAN 5b! h@lerits; (sedy 1 The tﬁal:' qenecpased yaghesi ve
agent of theelastonmer type nay be used SE 4400 nade by Dow Corni ng Toray

Silicon td (vis or |n 25 C Pa-s), thernal
conductqrﬁ?giﬁegg ?Cw%)ﬁ')tf%fheegoe sa:tég %& uﬁcd Te ycl e of the bipolar
el ectrostatic chuck X according to the third. enmbodi ment, can be conducted in
the same proc?’eth‘?urde‘Sa%sFﬁﬁpllynotfh’éh?ll?’sﬁoéﬁﬁoﬂ}%ﬁtrOSMthL and
APPLI CABI LI TY OF THE | NVENTI ON

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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The bi pol ar el ectrostatic chuck of the present invention can be easily
manuf actured as conpared with the conventional bipolar electrostatic chuck.
After use, the electrostatic chuck can be readily separated, and the
reproduction costs can be reduced by efficiently recycling the

el ectrostatic chuck. Also., the assenbly for recycle is easy, and the
performance of the electrostatic chuck obtained by recycle can be

mai ntained to the sanme |evel as that before recycle. 45 CLAIMS 1. A

bi pol ar el ectr osTHDIUS TRILACK, APBOABABSIINGE Y a0 EhGEIE i VERBdAPNhavi ng a
mounting surface; an annular el ectrode nmenber which is formed in an annul ar

configurati onpwé ti o CEAtEY e @B RA taNd chu K ¥¢dt RBtPrEBen tMPHRennd sur f ace;
an inner el ectrode nenber which is disposed at a given clearance fromthe

annMencggeggr 991 éé%@r&ﬁe SeQBﬁPFa%RFW'%?(ghéh oﬁ@@ﬂtﬁ%ﬁa ctrode

nenber an |xe onto t nount i n an outer electro
menber MhICE i sposed . at given rance fron1 nul ar trode
Tenber bub&lag ALe ﬁ&roaﬁﬁal& TH Gk, cuf hdtodre g the (STent Bnes ks
mounting surface, wherein, at the tine of assenbling, the annul ar el ectrode
chuck can be readlly separated, and the repro uction costs can
be reduced by efficiently recycling the electrostatic chuck.
Also, the assembly for recycle is easy, and the performance

of theelectrostatic chuck obtainedby recyclecanbemaintained

to the same level as that before recycle.
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menber, the inner el ectrode nmenber, and the outer electrode nenber are
fixed onto the nmounting surface through an adhesive |ayer, respectively,
the inner electrode nenber and the outer electrode nenber constitute a
first electrode, and the annular electrode nenber constitutes a second

el ectrode, and after use, the annular el ectrode nmenber, the inner electrode
menber, and the outer el ectrode nenber can be separated fromthe nounting
surface ; and wherein 46 the chuck main body constitutes the first el ectrode
together with the inner el ectrode nmenber and the outer electrode nenber. 2.
The bipolar electrostatic chuck accordfR@i®Sclaim 1, wherein the nounting
surface of the chuck main body has an outer convex portion for positioning

the outer electrode nenber in a heightw $d whiagti @1 atthorseispectc t ohtileg,
nmounting surface and/or an inner convex portion for positioning the inner

el ectro eL:in the heightw se direction wwth respect to the nounting
surfaceqﬁ%gggﬁﬁgbpgﬁlar el ectrostatic chuck according to claim 1, wherein
positioning pins that positio t$e fnner_ el ectrode nenber, the annul ar

el ectrode menb&r CRGX HER bkt &0 8| BAVARR AeMRY PEA RS ndPELARSF direction
with respect to the nounting surface are di sposed between the chuck main
body, and theaimaamel edt edde heaBermemive mmiul ah ebeboroded dember pnandar

configuration with a center opening and is fixed onto the
mounting surface;

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; 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 ontc the mounting
surface,

wvherein, at the timeof assembling, the annular electrode
member, the inner electrode member, and the outer electrode
member are fixed onto the mounting surface through an adhesive
layer, respectively, the inner electrode member and the outer
electrode memberconstitute a first electrode, and the annular
electrode member constitutes a second electrode, and after use,
the annular electrode member, the inner electrode member, and
the outer electrode member can be separated from the mounting

surface ; and wherein
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t he outer el ectrode nenber which are fixed onto the nounting surface of the
chuck main body through the adhesive |ayer, respectively. 47 4. The bi pol ar
el ectrostatic chuck according to claim 1, wherein at |east one of the inner
el ectrode nmenber, the annul ar el ectrode nenber, and the outer el ectrode
menber which are fixed onto the nounting surface of the chuck main body

t hrough the adhesive layer is fixed onto the nmounting surface of the chuck
mai n body in a conplenmentary configuration wth each other. 5. The bipol ar
el ectrostatic chuck according to claim 1, wherein the chuck nmain body and

t he annul ar el ectrode nenber have interposed therebetween a positioning
spacer for positioning the annul ar el ectrode nenber in the heigthw se
direction with respect to the nmounting surface. 6. The bipolar electrostatic
chuck according to claim i, wherein the inner electrode nenber, the annul ar

el ectrode nenber, abHetdeuoktmesiel ectivodensrrihart asetwadei pkt puee talods num
48 7. The bipolar electrostatic chuck according to claim 1, wherein the

adhesive L ayeh diS ‘Iﬁ% Oft hQN€ { Qi d MO erieéceﬁaha Sﬁleﬁ%te%d QM siHd coRgdased

adhesi ve agent and pol yvinyl butyral adhesive agent
electrode member.

2. The bipolar electrostatic chuck according to claim

1, wherein the mounting surface of the chuck main body

has an outer convex portion for positioning the outer electrode
member in a heightwise direction with respect to the mounting
surface and/or an inner convex portion for positioning the
inner electrode member in the heightwise direction with

respect to the mounting surface.

3. The bipolar electrostatic chuck according to claim

i, 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.
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8. The bipolar electrostatic chuck according to claim 7, wherein the

silicone-based adhesive agent is a gel adhesive agent or an el astoner-based
adhesi ve agent. 49

4. The bipolar electrostatic chuck according to claim

1, 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 ina complementary configuration

with each other.

5. The bipolar electrostatic chuck according toclaim

1, wherein the chuck main body and the annular electrode
member have interposed therebetween a positioning spacer for
positioning the annular electrode member in the heigthwise

direction with respect to the mounting surface.

6. The bipolar electrostatic chuck according to claim
1, wherein the inner electrode member, the annular
electrode member, and the outer electrode member are made of

pure aluminum,.
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7. The bipolar electrostatic chuck according to claim
1, wherein the adhesive layer ismadeof one or twomaterials
selected from silicone-based adhesive agent and polyvinyl

butyral adhesive agent.

8. The bipolar electrostatic chuck according to claim

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

agent or an elastomer-based adhesive agent.
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