, DESCRI PTI ON  FEEDI NG STRUCTURE OF ELECTROSTATI C CHUCK, METHOD FOR PRODUCI NG
"THE ' SAME, AND METHOD FOR REGENERATI NG FEEDI NG STRUCTURE OF ELECTROSTATI C
CHUCK Technical Field [0001] The present invention relates to a power
feeding structure for feeding power to an el ectrode |ayer of an

el ectrostatic chuck, which is provided to a plasma treatnent apparatus, an
el ectron beamlithography, an ion inplantation apparatus or the |ike that
is used for a manufacturing process of a sem conductor device, or to an ion

dopi ng apparatus or the like that.d r manufacturing a liquid
crystal panel. Background Art [Odﬂg$nﬁgﬁeuﬂfhe pl asma treatment apparatus,
the el ectron beam_ |ithogra aratus, the ion IW? ant ation apparatus or
the Ii Rea i Shugabhter BhRe RN prhe R prieuidd ot P hPe R etor
device, or the ion doping apparatus or the |ike that is used for

manuf aciAME ngND METHQH HOR RESEHERPANBG FERDING $BYUCTERE OF BlettFROSTARIA a
sem conductor wafer or a glass substrate that is an object to be treated
wi t hout damaging the sem conductor awajet or the glass substrate. In
particul ar, since contam nation of the sem conductor wafer or the glass

substrate to be treated should be controlled strictly these 1 days, nost of
the systens for clanping the sem conductor wafer or

Technical Field

[0001] The present invention relates to a power feeding
structure for feeding power to anelectrode layer of anelectrostatic
chuck, which is provided to a plasma treatment apparatus, anelectron
beam lithography, an ion implantation apparatus or the like that
is used for a manufacturing process of a semiconductor device, or
to an ion doping apparatus or the like that is used for manufacturing

a liquid crystal panel.

Background Art

[0002] As to the plasma treatment apparatus, the electron beam
lithography apparatus, the ion implantation apparatus or the like
that is used for themanufacturing prccess of a semiconductor device,
or the ion doping apparatus or the like that is used formanufacturing
aliquidcrystalpanel, it isrequiredtosecurelyholda semiconductor
wafer or a glass substrate that is an object tc be treated without
damaging the semiconductor wafer or the glass substrate. In
particular, since contamination of the semiconductor wafer or the

glass substrate to be treated should be controlled strictly these



the |li ke nmechanically as conventional techniques are being replaced wth
the ‘el ectrostatic chuck systems that utilize an electrostatic attraction
force. [0003] The electrostatic chuck includes a | ower insulation I|ayer, an
el ectrode | ayer and a surface insulation dielectric |layer, which are forned
on a netal substrate. The surface insulation dielectric |ayer constitutes
an attracting surface for holding the sem conductor wafer or the gl ass
substrate. Then, a high voltage potential is applied externally to the

el ectrode | ayer vi? ower feedi termnals disposed in through_hol es
forneddPHFOUéﬁth% uppersYSifdhy rCEBWFéBQStB? L R AR C5obst 5t .. 2 Thus,
Coul onmb force or Johnsen-Rahbeck force is generated between charges

di st ri Bicel bn meche ndieflddeadicryenguoradet ¢ RNl ane o rd b bt e llagast

(i.e., the attracting surface) and the charges polarized and i nduced by the
obj ect wtiahbehé reglat ok ast 4 hiec ahiuwcdcs v sgessnfacentOlherwt s e l eagrraditerttic f or ce
is generated by the electrostatic field, so that the sem conductor wafer or
the |ikeasdrheObBgele t0o be treated is attracted and hel d. [0004] When
etching treatnent is perfornmed on the sem conductor wafer by using a plasm

appar at .ys,,<0r ins ce, t t ratur th en caonduct.or fer will
increaégﬁﬁg]to app&%%i%&Pgﬁéof%g%ﬁctg%xg5cg 1&&% OEL?%?%HbH'é?I 3%636I down

the wafer that is being treated to an _appropriate tenperature, a
refrigéﬁ%ﬁrqgnﬁéggqﬁgdqgayerandeasurface1nsulatlond1electr1clayer,

which are formed on a metal substrate. The surface insulation
dielectric layer constitutes an attracting surface for holding the
semiconductor wafer or the glass substrate. Then, a high voltage
potential is applied externally to the electrode layer via power
feeding terminals disposed in through holes formed through the upper
and lower surfaces of the metal substrate. Thus, Coulomb force or
Johnsen-Rahkbeck force is generated between charges distributed con
the surface of the surface insulation dielectric layer {(i.e., the
attracting surface) and the charges polarized and induced by the
cbhbjecttobetreatedontheattractingsurface. Otherwise, agradient
force 1s generated by the electrcstatic field, so that the
semiconductor wafer or the like as the object to be treated is
attracted and held.

[0004] Whenetching treatment isperformedon the semiconductor
wafer by using a plasma apparatus, for instance, the temperature
of the semiconductor wafer will increase up to approximately 200°C
to 400°C. Therefore, in order to cool down the wafer that is being

treated to an appropriate temperature, a refrigerant is made to



,flowin a conduit line provided inside the metal substrate so that the
"tenperature increase of the wafer is prevented. However, the surface
insulation dielectric |ayer side of the electrostatic chuck is exposed to
the high tenperature while the tenperature on the netal substrate side is
kept substantially to be the tenperature of the refrigerant. Therefore, a
tenperature gradi ent occurs between them For instance, a tenperature
gradient of a feM/hundred degrees at highest occurs between the surface

| at di el ect d.th | at I : ddi t
ot £ Bt OB IRePRDG Hogr BT it Ui ACFeW RURFEA"Bogt cee |

hi ghest occurs in the el ectrostati c chuck |tself between the tinme when the
appar attd teTepERatrRgiaRgeaRe F fehavved athe sapparantsdi s Bewpped. tho005]
If a stress such as a heat cycle is applied to the electrostatic chuck,
vari ousypriclileemssnhyt 0oo i dlreqparitd talar ssidenof rigspetectecatpowercieddi ng
structure for supplying a voltage to the electrode |ayer. Mbore

speci fijGald¥posHdned amelBdH itengnduehf wSUE @ thanfoveiy feath Nthe
termnal or the electrode |layer has a coefficient of thermal expansion

di ffer?xﬂé e 1 A rF!:tat%f s30e e?%“k@F‘BrFuﬁé‘EQné‘%awgk{Q"E& éﬁ‘é“&cﬁﬁse%f‘aﬂ&yeer and

the surtace insulation ectr ayer, a cra occur y 1'n the
regi on o nd regﬁﬂgomer feedin ternlnal where the electrlc conduct or and

the | EEaRfth SRETEdOREr dhd“SFREEE FUEE Ul SENE Tt d.

Thi s crack nay be a factor causing such problemas a |ocal deterioration in
t enper ArwEThahaot erfst ilostohcehe2 EkBEErastapigradient of a few hundred

degrees at highest occurs between the surface insulation dielectric
layer and the lower insulation layer. In addition, as a matter of
course, a temperature gradient of a few hundred degrees at highest
occurs in the electrostatic chuck itself between the time when the
apparatus is operating and the time when the apparatus is stopped.
[000b] If a stress such as a heat cycle is applied to the
electrostatic chuck, various problems may cccur in particular with
respect to a power feeding structure for supplying a voltage to
theelectrode layer. Morespecifically, sinceanelectricconductor
such as the power feeding terminal or the electrode layer has a
coefficient of thermal expansicondifferent fromthat of an insulator
such as the lower insulation layer and the surface insulation
dielectric layer, a crack may occur easily in the region around
the power feeding terminal where the electric conductor and the
insulator contact with each other and are structurally complicated.
This crack may be a factor causing such problem as a local

deterioration in temperature characteristics of the electrostatic



,3 chuck or particle generation or the like. [0006] FIGS. 4 illustrate a
conventional exanple of the power feeding structure of the electrostatic
chuck. A through hole 7 is formed in a netal substrate 1, and a power
feeding termnal 3 is disposed in the through hole 7 via an insul ation
hol di ng menber 2. As illustrated in FIG 1 (b) , atip of this power
feeding termnal 3 contacts with an el ectrode |ayer 5, so that a voltage
supplied to the netal substrate 1 fromthe |ower surface side is supplied

to the glectrod re, e Gr s descrlbed above is likely to
occur a? %% e aéﬁxfﬁe ﬁbr F@% %eF%'%%e ?i 6f the power feedlng term na

3 contacts th the_el ectraode | ayer 5 (crack 8a) for .i nstance.

addi t i 6,@00t6ﬂe crackIFS -1 § Kl \PStd b arca &en it Onal ol ffiet e tH‘fé"e&ower
feeding termnal 3, the insulation holding nenber 2, and a | ower insulation
| ayer 4ecgiingcstwilthueacht dthiteplectiraskagby. chook7] Arm@:r@mmemé@n% irret hods
are proposed for reducing the influence of the thermal |load that is applied

to the felreeidr ast at neta¢heakstketei Dstangea Howps ppHsedi meptthoadnimel wess
brazing a power feeding termnal for feeding power to an el ectrode |ayer

di sposed s fﬁo%e%l Gl AHLC t%%l?ﬁfgrhath%’leaﬁid vHraO‘éJnd'lrh%LﬁalﬂchP‘MoQQﬁtr!go%e%{%&“ end

surface of the power feeding termnal so that a stress re Ieving nmenb

v 195 eqsEAchan of Loscuml Fupancl on e LS APEL L LB P o
3 contacts with an electrode layer 5, so that a voltage supplied
to the metal substrate 1 from the lower surface side is supplied
to the electrode layer 3. Here, the crack as described above is
likely to occur at an edge of the portion where the tip of the power
feeding terminal 3 contacts with the electrode layer 5 (crack 8a),
for instance. In additicn, the crack is likely to occur also at
a portion where the power feeding terminal 3, the insulation holding
member 2, and a lower insulation layer 4 contact with each other
{crack 8b).

[0007] Therefore, some methods are proposed for reducing the
influence of the thermal load that is applied to the electrostatic
chuck. For instance, a proposed method includes brazing a power
feeding terminal for feeding power to an electrode layer disposed
in a ceramic substrate, and providing a hollow portion on an end
surface of the power feeding terminal sc that a stress relieving
member having & ccefficient of thermal expansicn that is

substantially the same as that of the ceramic substrate is inserted

in the hecllow porticon (see Patent Document 1). In addition, another



in the hollow portion (see Patent Docunment 1) In addition, another 4
proposed net hod i ncl udes di sposing a power feeding termnal in a through
hole formed in a substrate made of a netal and ceramic conposite naterial
via a casing portion nmade of a ceramc so that an end surface of the power
feeding termnal is flush with the upper surface of the substrate, masking
the end surface of the power feeding termnal, formng an insulation |ayer
by thermal spraying treatnent, renoving the masking so as to expose the end

surfac f . th r . f i t 1. hal nd rfarm t hermal spr.ayi_ng of a
met al ﬁﬁ?gg%gﬁ ngﬁag %g?%$%$a§{£$%c%?% e <§§%§q¥§%§§E%F§HF1 é%uﬁ%%? 2) .

Furt her stjl|l another praoposed nethod includes form ng_a through hole
fornedthFﬁPahgﬁoéﬁ ﬁﬁﬁQEQH%RH%(ﬁHPQEﬁﬂﬁecﬁa%?c%@aﬂi@eggﬁsﬁpgt€eg?8ﬁFthe

| ower side, formng a netalized |ayer on the inner wall of the through

hol e, antipbeaziengabepoadrvieediaeg itrer worrdli onombdef kel daramhiec tSor sight  hol e
(see Patent Docunent 3). [0008] However, if the power feeding termnal is

fixed By eld &zirfgcaSodesey pbedri fedal enttePaduaent s fhwwrdw3thachdhepmalr | oad
is applied to a brazing material itself so that the problemmy be nore

conpl i catedcoldr éllﬁié“sh:b%%ratqt%‘? A Sz N WRrkd d§etd 8 ra HPRYREL r faRIK pand 1S

not conpletely reliable. the other hand, according to the nethod of

cubst r SPETEESBe TG A NG R SUFT Bec TSP T SabLEF SEex HERE ror mi ng

the el ectrode | ayer by the thermal
removing the masking so as to expose the end surface of the power
feeding terminal, andperforming thermal sprayingof ametal material
so as to form an electrode layer (see Patent Document 2). Further,
still another proposed method includes forming a through hole formed
through an inner electrode layer of a ceramic substrate from the
lower side, forming ametalized layer on the inner wall of the through
hole, and brazing a power feeding terminal to be fixed in the through
hole ({see Patent Document 3).
[0008] However, 1f the power feeding terminal is fixed by
brazing as described in Patent Documents 1 and 3, a thermal lcad
is applied to a brazing material itself so that the problem may
bemore complicated. Inaddition, thebrazingworkitselfisamanual
work and 1s not completely reliable. On the cther hand, according
to the method of adjusting the end surface ¢f the power feeding
terminal disposed in the substrate to be flush with the upper surface
of the substrate, and forming the electrode layer by the thermal

spraying treatment so that the end surface of the power feeding

terminal contacts with the electrode layer as described in Patent



spraying treatnent so that the end surface of the power feeding term nal
contacts with the electrode |ayer as described in Patent 5 Document 2, the
wor k efficiency may be inproved. However, it is necessary to inprove the

reliability nmore with respect to the thermal |oad. In other words, since
t he power feeding termnal contacts wth the el ectrode |ayer by surface
contact, there is still a problem remaining in terns of reliability when a

thermal load is appl ied. Patent Docunent 1: JP 11-074336 A Patent Docunent
2: JP 2003 179127 A, Patent Dgcurrent 3: JP 10-189696 A Disclosure of the
| nvent POFUBESH! ém £8SbECEEI GEH 1 BYSRRE ‘F%&’/e?ﬁﬂdPPJf‘bﬁ%@] RS ueiice Sof t he

thermal |oad applied to the electrostatic chuck is related to a power
f eedi nGesEsFEYr €0 dMprhEe Wieetet bebat Lty slorekwl Speeistectl iy thitthegimitles to a
shape of an interface between the power feeding termnal and the el ectrode

| ayer, loaad t dOnacthanerctds W ica fiof gewesr epeeydiery aygmg ridie omettalct s
substrate, the power feedi ng termnal, the insulation holding nenber, the

| over  JiR$d R 'quclt%ﬂare’lé yer § kﬁ%fﬂj@e Eéﬁ%c%“%ﬁ&f‘e surdiace é@ﬁld)'b%te'rrp“

dielectric layer when the l'oad i's actual yappled A ‘relationship

bet ween t hem.has .not been ed sufficiently at I.

Ther ef P& 1R ¥ ¥k "of PR % erseglrﬁaqilﬁ\fetrﬁ MEST 8 F%g %7 g% §1d Soplied.
Patent Deocument 1: JP 11-074336 A

Patent Document 2: JP 2003-179127 A

Patent Document 3: JP 10-189696 A

Disclosure of the Invention

Problem to be solved by the Invention

[0009] The influence of the thermal load applied to the
electrostatic chuck is related to a power feeding structure of the
electrostatic chuck. Specifically, it relates to a shape of an
interfacebetween the power feedingterminal and the electrode layer,
and to a manner inwhich a force is exerted among the metal substrate,
the power feeding terminal, the insulation holding member, the lower
insulation layer, the electrode layer and the surface insulation
dielectric layer when the thermal load is actually applied. A
relationship between them has ncot been studied sufficiently up to
date.

[0010} Therefore, a task ¢f the present invention is to provide
a power feeding structure in which a crack hardly occurs in the

lower insulationlayer, theelectrode layer or the surface insulation



a power feeding structure in which a crack hardly occurs in the |ower
insul ation layer, the electrode |layer or the surface insulation 6
dielectric layer by relieving a thernmal stress generated in the power
feeding structure when the thermal |oad or a heat cycle is applied to the
el ectrostatic chuck, so as to avoid such problem as a |local deterioration
in tenperature characteristics of the electrostatic chuck or particle
generation as nuch as possible and further to increase a lifetime of the

an"ob] SIEIGFIFRE BAYSEnEY, RTQEVaRS: 8 hRoTde 4 RoTer FESRG <ot (Sur e o

an electrostatic chuck in which a crack hardly occurs in a | ower_ insulation
| ayer, Paied| Eeefdng stayervse whsirthaeethpsng htlord ddelediddtc 9%8ld i9n
addition, it is another object of the present invention to provide a nethod

of nam@badEdrh@gt@&chudmtqmwwmjkeeﬂMHg,sEmuaSum@ afvctihe selcéc torrestlatn c
chuck. Further, it is still another object of the present invention to

provi dgsa a”eltdlﬁdl et egene Rt dNoi AN hestiostat Leachuekrpavers teedimg
structure in which a used electrostatic chuck can be reused effectively by

regeneratiag e aver, ot ng SLIUGHLRSRL; LD o elechy 0stALLe; shughd hat

has been us I n varil ous app at uses. peC| I cCa pr esent

invention resides,in a power _ feeding structure of an electrostatlc chuck
InCIudﬁﬁg &eg N increase a lifetime” of the electrostatic chuck

Means for soliving the Problem

[0011] Therefore, it is an object of the present inventicn to
provide a power feeding structure of an electrostatic chuck in which
a crack hardly occurs in a lower insulation layer, an electrode
layer or a surface insulation dielectric layer. 1In addition, it
is another object of the present inventicn to provide a method of
manufacturing such the power feeding structure of the electrostatic
cnuck.

Further, it is still ancther cbject of the present invention
to provide a methoed of regenerating an electrostatic chuck power
feeding structure in which a used electreostatic chuck can be reused
effectively by regenerating the power feeding structure of the
electrostatic chuck that has been used in various apparatuses.
[0012] Specifically, the present invention resides in a power
feeding structure of an electrostatic chuck including a lower
insulation layer, an electrode layer and a surface insulation

dielectric layer formed on an upper surface side of a metal substrate



insulation |layer, an electrode layer and a surface insulation dielectric

| ayer fornmed on an upper surface side of a netal substrate 7 in order from
the netal substrate, the power feeding structure including: a through hole
formed through an upper surface and a | ower surface of the nmetal substrate;
a power feeding termnal disposed in the through hole for supplying a

vol tage supplied froma | ower surface side of the netal substrate to the

el ectrode | ayer forned on the upper surface side of the netal substrate;

n electric insulatin%T mat eri al

d an.insulatian holdi f f
For | nall SURG rThrigle VRTTe bf PRELhr B ROPE" FF olEERe dpalidr Tl ng

for insulating an T hnet
termnal and for holding the power feeding termnal, in which the power

f eedi ng ARG i ncl udes a power feeding end portion that protrudes to the
upper surface side of the nmetal substrate, and a tip of the power feeding
end portion iastposughonede atraadeterouodert aygresise ad arespediowea an
interface between the electrode |ayer and the |lower insulation |ayer, and

on and swidelk-e ¥}F ithieehi-ace ketweentidie el ectrode | ayer and the surface
insulation dielectric |ayer. [00131 The present invention also resides in a

o o o EofEPE R APt (NI £ SRR e chuck
supplying a voltage supplied from a lower surface side of the metal
substrate to the electreode layer formed on the upper surface side
of the metal substrate; and

an insulation holding member formed of an electric insulating
material for insulating an inner wall of the through hole from the
power feeding terminal and for helding the power feeding terminal,

in which the power feeding terminal includes a power feeding
end portion that protrudes to the upper surface side of the metal
substrate, and a tip of the power feeding end portion is positioned
at an electrode layer side with respect to an interface between
the electrode layer and the lower insulation layer, and on and under
an interface between the electrode layer and the surface insulation
dielectric layer.
[0013] The present invention also resides in a method of
manufacturing a power feeding structure of an electrostatic chuck
including a lower insulation layer, an electrode layer and a surface
insulation dielectric layer formed on a upper surface side of a

metal substrate in order from the metal substrate, the power feeding

structure including:



insulation dielectric layer formed on a upper surface side of a netal
substrate in order fromthe netal substrate, the power feeding structure

i ncluding: 8 a through hole forned through an upper surface and a | ower
surface of the netal substrate; a power feeding term nal disposed in the

t hrough hole for supplying a voltage supplied froma | ower surface side of
the nmetal substrate to the electrode |ayer forned on the upper surface side
of the metal substrate; and an insulation hol ding nenber formed of an

electric insulatin terial for insulating an inner | I of,the through
ol 6 Trom the CPOREST BRRF ng P Hatoudl o kst Tty YHe polbr fekdrng
termnal, the nmethod including the steps of: formng the | ower insulation

| ayer BYIEREENEBE $peayiergloPubséramec powder onto the upper surface side of
the metal substrate having the through hole in which the power feeding
term nal is di pposedfeedanpheermsnkat daspbskd ng mhebehroagbattolef fidre power
feeding terminal protruding to the upper surface side of the netal

subst r at@p1iang addhaafl ecbboded ayer HYol/Ber st sh anidego of t ekl spowder
so that a tip of a power feeding end portion of the power feeding termnal

t [ h ' f t i ded
Phe ol SELPaa FaySr TTe T THeh Wt e T oF The'™Beuer T cath Vi ond por t1 on:

and
of the metal substrate; and

an insulation holding member formed of an electric insulating
material for insulating an inner wall of the through hole from the
power feeding terminal and for holding the power feeding terminal,

the method including the steps of:

forming the lower insulation layer by thermal spraying of
ceramic powder onto the upper surface side of the metal substrate
havingthe throughholeinwhichthepower feedingterminal isdisposed
viatheinsulationholdingmember, apartof thepower feedingterminal
protruding to the upper surface side of the metal substrate;

formingtheelectrode layer by thermal spraying of metal powder
so that a tip of a power feeding end portion of the power feeding
terminal protruding to the upper surface side of the metal substrate
is embedded or the electrode layer is flush with the tip of the
power feeding end portion; and

forming the surface insulation dielectric layer by thermal
spraying of ceramic powder.
[0014] Further, the present invention resides in a method of

regenerating a power feeding structure of an electrostatic chuck



forming the surface insulation dielectric |ayer by thermal spraying of
ceram ¢ powder. [0014] Further, the present invention resides in a nmethod of
regenerating a power feeding structure of an electrostatic chuck 9
including a lower insulation |ayer, an electrode | ayer and a surface
insulation dielectric layer forned on a upper surface side of a netal
substrate in order fromthe netal substrate, the power feeding structure

i ncluding: a through hole forned through an upper surface and a Iomer
surface og t.he ne&al substr wer feeg ng tgr nal dlsposedé

t hr ough™fioP8118r% Sﬁﬁﬁljy?%f %Wéi’é’&fsu%bﬁ FPEM B2 Y oher S rtE §C§| de of
the nmetal substrate to the electrode |layer formed on the upper surface side
of thelREUdRL4APBsEAGLECtIRG AAYEAS PATEEN CRoRIHMRE e f&t acsr fédicoP far
electric insulating material for insulating an inner wall of the through
hol e f memeailheub povere fleed: der tfeom Nad mand 1f oxb diot gt g thleep poae If seeld digng
termnal, the nmethod including the steps of: renoving the surface
|nsulaghQ@cqbeeqh@quh@@er the electrode |ayer and the | ower insulation

| ayer from the netal substrate of a used electrostatic chuck; formng the

| ower i nsul at ?Hrhﬁ%ﬁrhg gm&& SRE ARG P T G aéﬂrcfaocoé"%‘?{d anha,fhe upper

surface side o neta strate

surface of the metal substrate;

a power feeding terminal disposed in the through hole for
supplying a veltage supplied from a lower surface side of the metal
substrate tc the electrode layer formed on the upper surface side
of the metal substrate; and

an insulation holding member formed of an electric insulating
material for insulating an inner wall of the through hole from the
power feeding terminal and for holiding the power feeding terminal,

the method including the steps of:

removing the surface insulation dielectric layer, the
electrode layer and the lower insulation layer from the metal
substrate of a used electrostatic chuck;

forming the lower insulation layer by thermal spraying of
ceramic powder onto the upper surface side of the metal substrate
havingthethroughholeinwhichthepower feedingterminal isdisposed
viatheinsulationholdingmember, apartof thepower feedingterminal
protruding to the upper surface side of the metal substrate;

forming the electrode layer by thermal spraying of metal powder

so that a tip of a power feeding end portion of the power feeding

10



havi ng the through hole in which the power feeding termnal is disposed via
t he i nsul ati on hol di ng nenber, a part of the power feeding terninal
protruding to the upper surface side of the netal substrate; form ng the

el ectrode | ayer by thermal spraying of netal powder so that a tip of a
power feeding end portion of the power feeding 10 termnal protruding to

t he upper surface side of the netal substrate is enbedded or the el ectrode
| ayer is flush with the tip of the power feeding end portion; and form ng

the surface insulation dielectric |ayer t her mal raying of ceramc
povder CRBLESLHAES s O] SEP T1e° HEPEP Gat Bt S0eh TaeC b “BBTCoRUGEEST Whkfer  or
a glass substrate is placed and attracted on the side of the surface

i nsul atSoRM@rPELSEL Pitc they 8 S6HTORE SRS 3§t dtivSheMitck ithe (H® Pprfeddmt
invention, and that the side of the surface insulation dielectric |ayer on

whi ch theegbjfeetiing kedt peat-edni;s apldaced is referred to as a upper surface
side while the opposite side is referred to as a | ower surface side when

the upper or thewehgstHe ofiriheempishlasibstdiade=dsrieferyed By cheffeat s of
the Invention [0015] In the power feeding structure of the electrostatic

chuck S@gggﬁggngftgeg %igrﬁg%@%r[nvention, the tip of the power feeding end
portion of "‘the power feeding termnal is positioned at the electrode |ayer

side with reﬁl%%%ttlge&)t ggeokgjnécet:r Lg(\bee Qggg\%gg stub:% as a semiconductor wafer

or a glass substrate is placed and attracted on the side of the
surface insulation dielectric layer of the electrostatic chuck in
the present invention, and that the side of the surface insulation
dielectric layer on which the object to be treated is placed is
referredtoasaupper surface sidewhile theoppositesideisreferred
to as a lower surface side when the upper or lower side of the metal

substrate i1s referred to.

Effects of the Invention

[0015] Inthepower feedingstructureof theelectrostaticchuck
according tc the present invention, the tip of the power feeding
end portion of the power feeding terminal is positioned at the
electrode layer side with respect to the interface between the
electrode layer and the lower insulation layer, and on and under
the interface between the electrode layer and the surface insulatiocn
dielectric layer. Therefore, the power feeding terminal contacts
with the electrode layer securely so that the occurrence of a crack

can be prevented. In particular, the power feeding end portion of

11



el ectrode | ayer and the |Iower insulation |ayer, and on and under the
interface between the electrode |ayer and the surface insulation dielectric
| ayer. Therefore, the power feeding termnal contacts wth the el ectrode

| ayer securely so that the occurrence of a crack can be prevented. In
particul ar, the power feeding end portion of 11 the power feeding termnal.
is formed like a protrusion including a top surface having a predeterm ned
area at the tip and decreasing its di anet er gradually toward the tip. Thus,
the str that i.s .applied to ation | ayer, can b er sed,
and o crEcRovEn FresSiBr heemRebi e STt A BT iR B i e B T ayer
and the |lower insulation |ayer due to a thermal |oad caused by a heat

gr adi eft teP S grbr VABEdR My adatirtimechagea ahdheal ipod dearssd 15\ t he

heat cycle can be suppressed, so that a durable electrostatic chuck can be
provi deds wheokteangawdudlsychoprobl ehe aset héfhwsaltidetsermagattihat dfs t he
tenperature characteristics of the electrostatic chuck or the particle

gener akipgn ias PYCGhas oResSihkelatibnaddidd eAn hé disdqRoss )| antoa id¥eicgase the
lifetime of the electrostatic chuck. [0016] In addltlon according to the

regener;at i.qn @%&J}%%eoﬁnsﬁl%t%?%c%ﬁ%ﬁ}e@t'ﬁcCIllé POoveT, ‘?Lee@t’}%d%tr;é”l{re of

t he present invention, a used el ectrostatic ¢huck can be reused ectively

by appl iF%g h@ Qomer fe dlng éructurg o{ t he eseg in entlgn to the

el ectr@ PE CRUEK LRSH ﬁ§§ BedRYGEedUfnt9at i ar | eised
heat gradient of the power feeding structure and a thermal load
caused by the heat cycle can be suppressed, so¢ that a durable
electrostatic chuck can ke provided, which can aveid such problem
as the local deterioration of the temperature characteristics of
theelectrostaticchuckortheparticlegenerationasmuchaspossible.
In addition, it is possible to increase the lifetime of the
electrostatic chuck.
[0016] In addition, according to the regeneration method of
the electrostatic chuck power feeding structure of the present
invention, a used electrostatic chuck can be reused effectively
by applying the power feeding structure cof the present invention
tothe electrostatic chuck that has been used in various apparatuses.

It is also possible to increase its lifetime.

Brief Description of the Drawings
[0017] [FIG. 1] FIG. 1 is across secticnal explanatory diagram
illustrating a power feeding structure of an electrostatic chuck

according to the present invention.
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It is also possible to increase its lifetine. Brief Description of the
Draw ngs [0017] [FIG 1] FIG 1 is a cross sectional explanatory di agram
illustrating a power feeding structure of an electrostatic chuck according
to the present invention. 12 [FIGS. 2] FIGS. 2 are cross sectional
explanatory diagranms illustrating positional relationships of the tip of
the power feeding end portion 3a with respect to the electrode layer. [FIG
3] FIG 3 is a cross sectional explanatory diagramof the power feeding

structure in ich p of ,the insulation holdin menber (op the side of
The Tover | nddleeon P E7ER a7 5= 1o I WMo Gup LRI ST Al G
4(a) is a cross sectional explanatory diagram of a conventional .

el ect r dtlAStE adHr@Ro skl M ralepyonsharspdriharip adntze gevevif@fBMmE powver
feeding structure. Description of Synmbols [0018] 1: netal substrate, 2:

i nsul atangh peoltdiong Jrewbeth rEspagmawero ftéedielg dteroniendlaye3a: power feedi ng end
portion, 3b: top surface, 3c: side surface, 4: lower insulation |ayer, 5:

el ectrode |ayerc. 6] susfase d nsuhakisoBediebgslrégpl ayeFory: aidyoughiol e,
8a, 8b: crack, 11: interface between el ectrode |ayer and 1T ower insulation

| ayer, - rf e rade ' t
L HRe A el ekt ) BYel- 400 S LAGE, LESULL 90
member (on the side of the lower insulation layer 4) is formed of

a porcous ceramic.
[FIGS. 4] FIG. 4(a) is a cross sectional explanatory diagram

of a conventional electrostatic chuck, and FIG. 4(b) is a {(partial)

enlarged view of a power feeding structure.

Description of Symbols

[0018] 1: metal substrate, 2: insulation holding member, 3:

power feeding terminal, 3a: power feedingendporticn, 3b: topsurface,
3c: side surface, 4: lower insulation lavyer, 5: electrode layer,

6: surface insulation dielectric layer, 7: through hole, 8a, 8b:

crack, l,: interface between electrode layer and lower insulation
layer, 1;: interface between electrode layer and surface insulation

dielectric layer, x: position of tip of power feeding end portion

Best Mode for carrying out the Invention
[0019] Hereinafter, a preferred embecdiment of the present
invention is described in detail with reference to the attached

drawings.
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Best Mbde for carrying out the Invention [0019] Hereinafter, a preferred
enbodi nent of the present invention is described in detail wth reference
to the attached draw ngs. 13 [0020] First, a power feeding structure of an
el ectrostatic chuck of the present invention is described. FIG 1 is a
cross sectional explanatory diagramillustrating a power feeding structure
of the electrostatic chuck, and it is an enlarged view of the power feeding
structure of the electrostatic chuck including a | ower insulation |ayer 4,
an el ectr | ayer 5 _apd a surface insulation dielectric._layer farmed on
a uppeﬁbggggace of AT et af %?%%%ré%%ﬁaﬁgi%F%ﬂQﬁﬂr?ID afh§1ﬁ§¥§PS bdtrate 1.
More specifically, this power feeding structure includes a through hole 7

f or medChHESUGR the WFFSENtsdnvaed iond 18 Idewer iad.acE16f thé smét SIroSSbstrat e
1, a power feeding termnal 3 disposed in the through hole 7 so as to

suppl ysacvokhagexmluppticed diagrimelloserasinfagewe déeofiihhe tmetcalure
substrate 1 to the electrode layer 5 forned on the upper surface side, and

an i nsyl ahé o vl i NG eben ok, f ohaedt afs ap &‘l]%:ltt%é.d: viRsUbati g prRier i al
for insulating the inner wall of the t hrough hole 7 fromthe power feeding

1 nal .and | di ' inal 2. . F .. th
pover PSSR FaTRL S etk PVt ToRH o SHAC ot PrONC 34 pPor iling

toward ,t he upper surface side of the nﬁtal gubstrate 1. Atip of this power
f eedi nénéﬁéagérolni gﬁygé ?s %sei]ﬁcd:ﬁ&ﬂje ayer 5 and a surface insulation

dielectric layer 6 formed on a upper surface of a metal substrate
1 in order fromthe metal substratel. More specifically, this power
feeding structure includes a through hole 7 formed through the upper
surface and a lower surface of themetal substrate 1, a power feeding
terminal 3 disposed in the through hole 7 so as to supply a voltage
supplied from the lower surface side of the metal substrate 1 to
the electrode layer 5 formed on the upper surface side, and an
insulationholdingmember 2 formedof anelectricinsulatingmaterial
for insulating the inner wall of the through hole 7 from the power
feeding terminal 3 and holding the power feeding terminal 2.

[(0021] Further, the power feeding terminal 32 has a power feeding
end portion 3a protruding toward the upper surface side of the metal
substratel. Atipof thispower feedingendportion 3a ispositioned
on the electrode layer 5 side with respect to the interface between
the electrode layer % and the lower insulation layer 4, and on and
under the interface between the electrode layer 5 and the surface
insulation dielectric layer 6. In other words, when the interface

between the electrode layer 5 and the lower insulation layer 4 is
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.on the electrode layer 5 side with respect to the interface between the
el ectrode layer 5 and the |lower insulation |ayer 4, and on and under the
interface between the electrode layer 5 and the surface insulation
dielectric layer 6. In other words, when the interface between the

el ectrode layer 5 and the lower insulation layer 4 is 14 denoted by 11
while the interface between the el ectrode |ayer 5 and the surface
insulation dielectric layer 6 is denoted by 12, the position x of the tip

of t hed%ﬁ%%dfk?ﬁdl g, £0d B Hh%gr%%cﬁat%%ggéi%ﬁ_Ith};[eh%le%lt?‘to' %”ﬁéﬁgi‘péf g\%%' on

"11<x< present 1 nvention I's relations escri bed

in det referen e (a), |t| n x f t he
b of Chhe SHORBFS Fasting '0d HoTBroH 15a 18 oon & 1 (ARG IR hebwedAct he

el ectrode layer 5 and the lower insulation |ayer 4 (x= 11) and x does not
sat i sf posthéoabovel ‘téleatiprial tégppessr drreddmg RadopAEt 1 pants s iBEGes2(d),
the position x is above the interface between the electrode layer 5 and the
sur f acehiengellatiionadi ekeetesisd onayan <8< X>12) ,tienh re Goes imaintsiadn sfy the
above rel ational expression. If the tip of the power feeding end portion 3a

reacheggbhei nsi dergf sthe surdpese d @§uieastdz%eadiﬁld%@a&ucwi@a{%f@,rehl&%
surface |nsulat|on dielectric |ayer becones hin at the p05|t|on so that

t here |% g,Iegsstbl Iid%yF%at ta e th@s Ogtlltrllgﬁpro gz%kl)lesttae ﬂﬂ'scthe voI t age

cannot be mai ntai n contrarfy, " in i p of the pomer

feedln% end portion 3ais posltloned i nside the el ectrode Ia%er 5 x>11)
and eeding end portion 3a 1s on the interface between the electrode

tayer 5 and the lower insulatiocon layer 4 (x=1,}, and x does not satisfy
the above relational expression. O©On the other hand, in FIG. 2(d},
the position x is above the interface between the electrode layer
5 and the surface insulation dielectric layer 6 (x>1;), and x doces
not satisfy the above relaticnal expression. If the tipof the power
feeding end portion 3a reaches the inside c¢f the surface insulation
dielectric layer €, the surface insulation dielectric layer becomes
thin at the position, so that there 1s a possibility that the
insulating properties against high voltage cannct be maintained.
On the contrary, in FIG. 2(b), the tip of the power feeding end
portion 3a is positioned inside the electrode layer 5 {x>1;), and
X satisfies the above relational expressicn. Further, in FIG. 2C,
the position x is on the interface between the electrode layer 5
and the surface insulationdielectric layer 6 (x=1;), and x satisfies
the above relational expression.

[0023] Further, in the present invention, as long as the

position x of the tip of the power feeding end portion 3a satisfies
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. x satisfies the above rel ational expression. Further, in FIG 2C, the
position x is on the interface between the electrode layer 5 and the
surface insulation dielectric layer 6 (x=12) , and x satisfies the above
rel ati onal expression. [00231 Further, in the present invention, as |long as
the position x of the tip of the power feeding end portion 3a satisfies 15
t he above rel ational expression, a shape of the tip of the power feeding
end portion dais not limted to a particul ar shape. It nay have a top

urfac% greggﬁg Oggglon egr%nﬁy havgaa vertex. . | p ég refer%ple t hat

t he pomer por eedi ng Tern na “Thoul d
i ncl ude a top surface 3b havin redeternlned area, at the tip thereof and

have aifFEtnGdieRg SR&pe Otwhdsé dpaﬁe%éwlaﬁérE%S%SP@¥%H%%}?§ thaard tie tip.
Since the power feeding end portion 3a has the protruding shape and the top
sur f acamay3baue & fept ppriaece adf 2 predeponwenifeddireg temmindlve eomEdcts
securely wth the electrode layer 5 so that a possibility of occurrence of

a di schiar ge pretdeabi ke canthe wbwet Mateed s e AHCGHL aSi RO blfer h&EWdwer ,
since the power feeding end portion 3a has a dianeter decreasing gradually

toward ddgy stip, t@rrﬁiﬁigl sur f 468, 3¢ %c&ﬁ@ep%""e{oé egdir3g ccengl, p%%ﬁgt gpntacts

with the lower Insulation layer 4 by a fit-in el ationship, sot a
For - pr ETHE g THARH PERGe=bi 78 T bt o ot Har o R Bt B & 50 e 0"
pr &Vé g C e” of Thac a conc e
POweT fwe%dslenglgr%treir:ne?acllecreases gradually toward the tip. Since the power
feeding end portion 3a has the protruding shape and the top surface
3b at the tip thereof, the power feeding terminal 3 contacts securely
with the electrode layer 5 so that a possibility of occurrence of
adischargeorthelikecanbeeliminatedasmuchaspossible. Further,
since the power feeding end portion 3a has a diameter decreasing
gradually toward the tip, a side surface 3c of the power feeding
end portion contacts with the lower insulation layer 4 by a fit-in
relationship, so that a stress caused by a thermal load can be
dispersed in a relatively wide range for preventing cccurrence of
a crack. Note that a concrete size of the power feeding terminal
3 depends on a size of the semiconductor wafer or the like to be
treated or a shape of the apparatus equipped with the electrostatic
chuck, or the like, though an cuter diameter thereof is usually
P2 to @10 mm. TIn additicen, if the top surface is formed at the tip
of the power feeding end portion 3a, it 1s preferable to have a

circular shape having a diameter of 2 to 4.5 mm, for example.

[(0024] In addition, it is preferable for the side surface 3¢

¢
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3 depends on a size of the sem conductor wafer or the like to be treated or
"a shape of the apparatus equipped with the electrostatic chuck, or the
| i ke, though an outer dianmeter thereof is usually J[err]2 to [err]IO0O mm In
addition, if the top surface is formed at the tip of the power feeding end
portion 3a, it is preferable to have a circular shape having a di aneter of
2 to 4.5 M for exanple. [0024] In addition, it is preferable for the side
surface 3c 16 of the power feeding end portion that at |east the portion
ower insulation |ayer curved surface having a

1 t
ot B Bob e T SR oD Bs & ke 7 B o P EE OB oA no T

stress can be enhanced nore. Here, a radius of curvature of the curved
sur f ac#iitd ridte |anaed nolatpam i aver Yaisea cArvRdughriiecgependsdor a
| ength of the power feeding end portion 3a or a size of the top surface
f or med patedche riiipeichereofs t ute shothds, be hdetgsowrarated  Doned veEwpak nio fof
di spersing the stress or an overall consideration of a contact area with

the el egty, ih@yehe s &R 1Yo @nﬁéﬂ@@doﬁoégproﬁbgéteEYrB%lu%5cH9 RL. 5
mmis pre erable so that a risk of a |scharge can be élimnated as much

as possible. NoLp L3t Lbe, shape af; £ he.paver, fepding. eod portin da having
a di ameut ecreaS| ng owar Ip I n-the pr esent nven 1 on an

excl ude the case where the power feeding end portion 3a has a dlaneter
i ncr eaditd A GRard fRESRAS. OMndot BRI MOP HSE NG tPRE Bl RRFEAT 161 h &0 td Yar t
havi ng the sane dianeter. For instance, as to the

3a or a size of the top surface formed at the tip thereof, it should

be determined from a viewpoint ¢f dispersing the stress or an overall
consideration of a contact area with the electrode layer.
Specifically, arange of approximatelyR0.25toR1.5mmispreferable,
so that a risk of a discharge can be eliminated as much as possible.
Note that the shape of the power feeding end portion 3a having a
diameter decreasing toward the tip in the present invention means
to exclude the case where the power feeding end portion 3a has a
diameter increasing toward the tip. In other words, it is allowed
to have a part having the same diameter. For instance, as to the
power feeding end portion 3a disposed inside the electrode layer
5, its diameter may be the same to the tip.

[0025] Next, a manufacturing method for the power feeding
structuredescribed above isexemplifiedwhile the present invention
is further described. First, the metal substrate 1 including the
power feeding terminal 3 disposed in the through hole 7 via the
insulation holding member 2 is prepared. On this occasion, a part

of the power feeding terminal 3 is made to protrude from the upper
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. power feeding end portion 3a disposed inside the electrode layer 5, its

di ameter may be the sanme to the tip. [0025] Next, a manufacturing nmethod for
t he power feeding structure described above is exenplified while the
present invention is further described. First, the netal substrate 1
including the power feeding termnal 3 disposed in the through hole 7 via
the insulation holding nmenber 2 is prepared. On this occasion, a part of
the power feeding termnal 3 is nade to protrude fromthe upper 17 surface
si de of t he net al ate so that the power feedin end portjon 3a is
For med SUHERE CaPnte bOGABrtahoRaBE R bR hi 37 S QAR RINE RS TS% or ayed
thermal |y onto the upper surface side of the netal substrate 1 so as to
form t §89 BREF1PASHR gt S ung@ger . Thelr eCeRapif iIROVAST SHENC e adn e poAvdier i s
preferably within a range of 99.9%to 99.99% In addition, a filmthickness
of the alowdEmum nimtaﬁbomslayfmyéddﬂnﬁmuﬁjqnoamoenhbr@ppentsmrfa%&(ﬁiddua
apparatus is used, though it is preferably within a range of 200 to 500 pm

in geneyrakne[ 00281 JShestdies lakcohsthe mawetnteeding 14w falos 1S,/ d10t
limted to a particul ar naterlal though it is preferable to be retal

i tani yodg om 8.yt eypgi iy 0 %9{5%%%{%@f;g@g%bgwmﬁin Atediye

sufficient 't e‘neta strate 1S a nor one
al um nu er, stalnless steel vari ous aIIOéﬁllncludln t he

met al r%« Cormpbsi 1€ (MO Mookt e &nd it ss of the lower

insulation layer 4 depends on an environment in which the apparatus
is used, though it is preferably within a range of 200 to 500 um
in general.

[0026] The material of the power feeding terminal 3 is not
limited to a particular material, though it is preferable to be
metal titanium froma viewpoint of a corrosion resistance. Further,
it is sufficient that the metal substrate is a normally used one
made of aluminum, copper, stainless steel, various alloys including
them, or a metal matrix composite (MMC) of ceramic and metal, for
example. Inaddition, thepower feedingterminal 3andtheinsulation
holding member 2, as well as the insulation holding member 2 and
the inner wall of the through hole 7 may be glued tc each other,
respectively, by using epoxy adhesive or silicon adhesive, for
example.

[0027] Cn the other hand, thematerial of the insulationholding
member 2 may be resin, machinable ceramic, alumina ceramic, alumina
ceramic formed by the thermal spray, or the like, for example. It

is preferable that at least the part thereof exposed to the upper
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,exanple. Inaddition, the power feeding termnal 3 andthe insulation holding
menber 2, as well as the insulation holding nenber 2 and the inner wall of
the through hole 7 nay be glued to each other, respectively, by using epoxy
adhesive or silicon adhesive, for exanple. [ 0 027 ] On the other hand, the
material of the insulation holding nenber 2 may be resin, machinable
ceramc, alumna ceramic, alumna ceramc formed by the thermal spray, or
the like, for exanple. It is preferable that at |east the part thereof
exposed tq the upper. 18 surface side of the netal substrate shoul d be nade
of " por 5ti% ptar 0 CFHIE TS PH TS AT B L SeBRES Gilak O BXGP SHIPEL di agr am
in the case where a part of the insulation holding nenber 2 on the side of
t he | oWBE -i Asdlatisgratgper £riossf Gertd oot lacgplonstegrvadil@gram inn thisi s way,
if the part exposed to the upper surface side of the netal substrate 1 is

f or medcaket heeper aupacer an the atdshIat en [foveiing nsaniad dh drayére 4iide f or ned
by the thermal spray of the ceramc powder, the ceram c powder is sprayed

ther mabley thBt OolB8 1oL €52 0fon the,doroys MBLRERALr SO @Srdis farmand £ ibm j oi nt
portion. Note that the effect obtained when the part on the side of the

| ower ins i | ayer, 4 is f o] ram s.to t act
wth tﬁg %hg%eggyhsﬁ?aéﬁ%n#ﬁ€%2§¥§§%$dég%ogﬁéiﬁé%g?n%%%g%égn ($§6ypg%ﬁbsition
of the tip.of the pomer,feedinggend portion or the shape of the _power

f eedi ngeteinT REFT T Rbfel d, TPFTPE 9 tEEnBPReES AR He posi £ fome Tower

insulation layer 4 is formed by the thermal spray of the ceramic
powder, the ceramic powder is sprayed thermally into the holes of
the porous material so as to forma firm joint portion. Note that
the effect obtained when the part on the side of the lower insulation
layer 4 is made of the porous ceramic so as to contact with the
lower insulation layer can be obtained independently of a position
0of the tip of the power feeding end portion or the shape of the
power feeding terminal. However, ifitiscombinedwiththeposition
or the shape of the tip of power feeding end portion according to
the power feeding structure of the present invention, the effect
of suppressing cccurrence of a crack can be enhanced more.

(00281 If the power feeding terminal is made of metal titanium,
for instance, a coefficient of thermal expansion of titanium is
8.6x10°¢/°C, which is usually larger than that of a material forming
the lower insulation layer or the electrode layer described later
(for example, 6.5x107%/°C of alumina, and 4.5x107%/°C of tungsten) .
Therefore, whenathermal loadisappliedtothepower feedingterminal

3, a stress is generated in the direction of the insulation holding
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~or the shape of the tip of power feeding end portion according to the power
feeding structure of the present invention, the effect of suppressing
occurrence of a crack can be enhanced nore. [0028] If the power feeding
termnal is made of netal titanium for instance, a coefficient of therm
expansion of titaniumis 8.6x10-6/C, which is usually larger than that of a
material formng the lower insulation |ayer or the el ectrode |ayer
described later (for exanple, 6.5x10-6/C of alum na, and 4.5x10-6/C of

Lungst ghme TH0! SLALE, PMEN-A LICLARG LR £, 8PPLLEH 10,1116 POYAr, Jsedi ng

termn 3" 4 stress |s genera rectton of nsu I-on
holdln% 19 nenher force of separating.the_ |ower |nsulat|on | ayer
t

4 and thanfnstf &tnnsblr%aﬁél% R@l%%é‘%en’?efrr ont BARIFhErNES o fshstéd e mhi ch
may cause a crack. Therefore, as described above, the insulation holding
menber vhighd mde Fewse iansutatkon Fageefarare ama@@smikeq@i eabest rMdterial s,
and the joint at the interface between themis nmade firner, so that

occur r dncaileft iare hadklican meebpreveahadthef feeét vehyuldni addidyeon,4 aqorosity
of the porous ceramc is preferably within a range of 0. 5%to 30% In

parti cWAfe o8 RATO/ITeht M’é%@kﬂa@sr angec Rt %{Oﬁtoaéc%%’é §n€8£§a€é€ﬁeefﬁ?é3érﬁ for
securing contan|ty with the | ower |nsulat|on llayer 4 easily and froma

neryl i G PRSP e SRt hatoC RaN Aehe T B 81 The e 4] on
holdlng nenber 2 is the porous ceranlc at least only the part

effectively. 1In addition, a porosity of the porous ceramic is

preferably within a range of 0.5% to 30%. 1Inparticular, a porosity

withinarange of 5% to 10% ismore preferable for securing continuity

with the lower insulation layer 4 easily and from a viewpolnt of

sealing processability of pores using silicon, epoxy resin, acrylic

resin or the like. Further, when the material of the insulation

holding member 2 is the porcus ceramic, at least only the part

contacting with the lower insulation layer 4 may be formed of the

porous ceramic as illustrated in FIG. 3. Alternatively, the entire

insulation holding member 2 may be formed of the porous ceramic.

[00259] Next, metal powder is sprayed thermally onto the lower

insulation layer 4 formed as described above so that the electrode

layer 5 is formed. On this occasion, the electrode layer 5 is formed

so that the position x of the tip of the power feeding end portion

3a of the power feeding terminal 3 protruding to the upper surface

side of the metal substrate 1 satisfies the relational expression

of "1;<x<£1;", i.e., so that the tip of the power feeding end portion

3a is embedded in the electrode layer 5, or so that the tip cf the
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contacting wwth the I ower insulation |layer 4 may be fornmed of the porous
*ceramic as illustrated in FIG 3. Alternatively, the entire insulation
hol di ng menber 2 may be fornmed of the porous ceramc. [00291 Next, netal
powder is sprayed thermally onto the lower insulation |ayer 4 formed as
descri bed above so that the electrode layer 5 is formed. On this occasion,
the electrode layer 5 is formed so that the position x of the tip of the
power feeding end portion 3a of the power feeding termnal 3 protruding to

t he upg urfg&rﬁg I%I?%,.porélho.%} et %%a%bﬁ\eastame 5)ﬁatl sglsetshé elec d onal

expres e pomer ng %end
portio i s enbedded in the electrode | ayer 5, or sq that the tip of the

3a
20 power¥ededi-nglBRES poft FOPIEL FOF L t henSiiel Pt dfer 4<% e té e A | ayer
5. There is no particular limtation for the netal powder that is used for
f or m nghiehte 6l ectadbderd ayemifig Howevelectintodess lqyref €7 ablHoweydys dtr éfs act ory
netal froma viewpoint of durability or easiness of the thermal spray.

Speci f ipradfleabme ybdeaumrer rattngst @otss Drad er abkypused. oA Qurddiy iafy t he
nmetal powder to be wused is preferably 99.99% or higher. In addition, a film

thi ckness o fi s el ectfodenbayst SpdsRendsyon;theasn 'r%rr@@rde'n@mwrch the

apparatus is used, I's preferably 2 0 pnrln géeneral.” Note that it

ot Fact o es&%‘g%?%rr@ 54 5088 L 31 ET L PH BRI T Sy i e

t her mal spray in the viewpoint of durablllty
used 15 preferably 99.99% or higher. 1In addition, a film thickness
of the electrode layer 5 depends on the environment in which the
apparatus is used, but is preferably 20 to 60 um in general. Note
that it is possible to form the electrode layer 5 by applying paste
of the refractory metal described above, but this method is inferior
to the thermal spray in the viewpoint of durability.
r0030] Then, the ceramic powder such as alumina, aluminum
nitride or the like is sprayed thermally onto the electrode layer
5 so that the surface insulationdielectric layer 6 is formed. Thus,
the electrostatic chuck having the power feeding structure cof the
present invention can be obtained. A purity of the ceramic powder
forming the surface insulation dielectric layer 6 is similar to
the case of the lower insulation layer 4. In addition, a film
thickness of the surface insulation dielectric layer 6 depends con
the environment in which the apparatus is used, but is preferably
200 to 500 um in general. Further, the surface of the surface

insulation dielectric layer 6 for attracting a semiconductor wafer

or the like is preferably processed by flattening treatment so that
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.[0030] Then, the ceram c powder such as alumna, alumnum nitride or the
like is sprayed thermally onto the electrode |layer 5 so that the surface
insulation dielectric layer 6 is forned. Thus, the electrostatic chuck
havi ng the power feeding structure of the present invention can be
obtained. A purity of the ceram c powder formng the surface insulation
dielectric layer 6 is simlar to the case of the |ower insulation |ayer 4.
In addition, a film thickness of the surface insulation dielectric |ayer 6
depends on__the environnent, in iich the %ﬁggr tus_is used, but. .is

pref er &by T1260SF8 SOOI PRt iiF YahEiR 2 =i tte Lurface!l B AHe Qi f ace

insulation dielectric layer 6 for attracting a sem conductor wafer or the
| i ke i $herereppanf s priciensed Bye floaterehn Ayl 8 F éangtitesd / t g cl2rtnpsle
flatness thereof is within a range of 5 to 10 pm In addition, the exposed
sur f acésyefr § hadlthwesurhsod dhisad akayerd ids 1 ddter iel ey e pdana by errdueazdtd he
surface insulation dielectric |ayer 6 maybe processed by vacuum

| pr egRat L 9Rubih eatgEYn AS1 AW Sl GRALr €51 Ag LR 88LAn, ShoReEd:q resin,
for exanple, for a purpose of sealing pores formed by the thernmal spray.

[ 0031] | ptLon. 4t ks _possible ut i l.i h f.acturin t hod of
t he poﬁg$a$gg%§%g sjfhckéFén%%h?%% %§5§%htr%%&%ﬁ$$gﬁgﬁﬁfml#éﬁ%%é?%ﬁF%g t he
power feeding structure of a used electrostatic chuck. Mre specifically,
the sufadds neWEGlosdiddiectric layer 6, the electrode layer 5 and the

| ower insulation |ayer 4 are renoved
[0031] Inaddition, it ispessible toutilize themanufacturing

method of the power feeding structure of the present invention for
regenerating the power feeding structure of a used electrostatic
chuck. More specifically, the surface insulation dielectric layer
6, the electrode layer 5 and the lower insulation layer 4 are removed
mechanically or chemically from the metal substrate 1 of the used
electrostatic chuck, so as to prepare a metal substrate including
the power feeding terminal disposed in the through hole and a part
of the power feeding terminal protruding to the upper surface side
of the metal substrate. Then, the lower insulation layer 4, the
electrode layer 5 and the surface insulation dielectric layer 6
are formed similarly to themanufacturingmethod of the power feeding
structure, so that the electrostatic chuck having the power feeding
structure of the present invention can be regenerated.

{0032] Priortothestepof formingtheelectrode layer, aheight
of the power feeding end portion of the power feeding terminal may
be adjusted, or it may be shaped tc be like a protrusion including

a top surface having a predetermined area at the tip thereof and
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mechanically or chemcally fromthe nmetal substrate 1 of the used
"electrostatic chuck, so as to prepare a netal substrate including the power
feeding term nal disposed in the through hole and a part of the power
feeding termnal protruding to the upper surface side of the netal
substrate. Then, the |l ower insulation |ayer 4, the electrode |ayer 5 and
the surface insulation dielectric layer 6 are forned simlarly to the
manuf act uri ng nmet hod of the pomer feeding structure, so that the

el ectrostatic _chuck havin the r feedig structure of the ent

i nvent i‘of*8RftHE %‘Q“é%%?h e Y BPIEF t%hef e Bst ep Pof SR b P g "t

el ectrode | ayer, a hei of t he power feeding end portion of the power
f eedi ngtfteersmrrfélcenaylsu éta@jnugﬂééiecélﬂptlﬁﬁ?rbg shizperile ot pede j kaver o
protrusion including a top surface having a predetermned area at the tip
t her eofarandth22 lawdiranthenlidetopadiayggr aduald yréavwaed thent i phel nassstdi ti on,
when the surface insulation dielectric layer 6, the electrode layer 5 and

the | owdrediisidald ion draysl, ftherenrseqe\te@nf h8Myt R MSRHereb ekl § 0st ife chuck,
the insul ation hol ding nmenber 2 nay al so be rendved so as to exchange it

Wi th af’é%d% Fot%ettb)' gﬁﬁs t w%%%l r%erl«? Rart fn c};sesd cta%et hgtLipeD

surface si strate 5e “rrade’ o porous ‘ceramc, hbte
t hat the used eIectrostatlc chuck |ncludes one t hat has been used in a

cert ai i-"%ppardt GEPP§E BO pt RYUSHRRTH et 15615 6d dgf of | hRe APRiE 3+ T EHEF 3 1S

lifetime as a product, and one in which the surface insulation dielectric
| ayer 6 gy be made of porous ceramic. Note that the used electrostatic

chuck includes one that has been used in a certain apparatus for
apredeterminedperiodof time and finished its lifetime as a product,
and one in which the surface insulaticn dielectric layer 6 is
deteriorated or a crack has occurred due to a certain trouble, or
that cannoct be used any more due to another damage or wearing out
before reaching the lifetime.
Example 1

(0033] An example of the electrostatic chuck having the power
feeding structure illustrated in FIG. 1 is described. A metal
substrate 1 made of ailuminum having a diameter of ¢2Z30 mm and a
thickness of 48 mm was prepared. A upper surface side of thismetal
substrate 1 has a flatness of 10 um or smaller. The through hole
7havingamaximumdiameterofell.lmmis formed inthemetal substrate
1 sc as to pierce the upper surface and the lower surface thereof.
In addition, a plurality of conduits (not shown) are formed. Some
of the conduits are used for cocled water to pass through so as

to cool the metal substrate 1 directly while others are used for
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_deteriorated or a crack has occurred due to a certain trouble, or that
cannot be used any nore due to anot her damage or wearing out before
reaching the lifetime. Exanple 1 [0033] An exanple of the electrostatic
chuck having the power feeding structure illustrated in FIG 1 is
described. A netal substrate 1 nade of alum num having a di anmeter of p230
mm and a thickness of 48 mm was prepared. A upper surface side of this
netal substrate 1 has a flatness of 10 [err]n1or smal l er. The through hol e

7 havin .maxi mum di aneter of [errll mmis formed. in e neta
substr&gE%lTQSSaéssPG p?ér@&ﬁﬂﬁg ﬁﬁp@% sHP?&E 18&d othé e ﬁ%ﬂe§&r¢§b?e
thereof. 1In addition, a plurality of conduits (not shown) are forned. Sone

of thete&gadeicdt suaheasseedrcasbladwardent orpass thkoublsseseas ot ¢heool the
metal substrate 1 directly while others are used for 23 |eading gas such as
hel i umetlecthe stndersictiecef. the object to be treated such as a semn conduct or
wafer or the like disposed on the electrostatic chuck. [0034] The power

feedi ngghognm nal 3vhs ob%aE r@éﬂeé%sg%l}wrﬁq 3a15'5@@éﬂ%&%fwa@mnwgch has

a maxi mum outer dianmeter of [err mm and a length of 47 mm In addition,
the top %grface 3b aV|n a . di anpt er of 3. nn1|s f or d at thea%ﬁ£50f t he
€ r

power fle Fﬁalgﬁd gglc %a§he LT ML r A 3t B tHe rr'fneeding
end portion 3a is a curved surface haV|ng a radius of curvature R of 1 mm
This @and a length of 47 mm. In addition,” the top surface 3b having a
diameter of 3mm is formed at the tip of the power feeding end portion
3a, and the side surface 3¢ of the power feeding end portion 3a
is a curved surface having a radius of curvature R ¢f 1 mm. This
power feeding terminal 3 is disposed in the through hole 7 via the
insulation holding member 2 made of resin so that the power feeding
end portion 3a is formed protruding to the upper surface side of
the metal substrate 1 by 350 um. The power feeding terminal 3 and
the insulation holding member 2, as well as the insulation holding
menber 2 and the inner wall of the through hole 7 are respectively
glued to each other by an epoxy adhesive (not shown). Note that
an outer diameter of the insulation holding member 2 illustrated
in FIG. 1 is 11 mm.
10035] As described above, the power feeding terminal 3 was
dispocsed in the through hole 7, and alumina of a purity of 99.99%
was sprayed thermally onto the upper surface side of the metal
substrate 1 frcm which the power feeding end portion 3a of the power

feeding terminal 3 was protruded so that the lower insulation layer

4 having a thickness of 300 umwas formed. Next, tungsten of apurity
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feeding termnal 3 is disposed in the through hole 7 via the
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feeding termnal 3. Note that unnecessary alum na was renovéd b

of form.ng.the electrqde |ayer .5 because . al um na t.hat -had be
SPoforifhg ARG Freliden BXE0 slorSEMaE eptelPed Bh die o
% termnal 3. [0036] Next, alumna of a purity of 99.99% was spr
I

By eroft ¥ath&edosditesden s POVEE 46903 "Porrmra 1\t akce i nsul at i

[0036] Next, aluminaof apurityof 99.99% was sprayed thermally
onto the electrode layer 5 so as to form a surface insulation
dielectric layer 6 having a thickness of 300 pm. After that, the
surface insulationdielectric layer 6 was treated so that its surface
flatness would fall within a range ¢f 5 to 10 ym. In addition, the
vacuum impregnation treatment was performed using silicon for
sealing the exposed surfaces of the lower insulation layer 4, the
electrode layer 5 and the surface insulation dielectric layer 6
sothat theelectrostaticchuckwascompleted. WNotethatatmospheric
thermal spray was performed as the thermal spray onto the lower
insulation layer 4, the electrode layer 5 and the surface insulation
dielectric layer 6.
Example 2

[0037] Next, an example of the case where the power feeding

structureof theusedelectrostaticchuck is regeneratedisdescribed.

First, the surface insulation dielectric layer 6, the electrode
layer 5, and the lower insulation layer 4 were removed from the

usedelectrostaticchuckbymechanical cuttingthat inciuded amanual

25

a
of the
efore
en

e power

ayed
on



,dielectric layer 6 having a thickness of 300 pm After that, the surface
insul ation dielectric layer 6 was treated so that its surface fl at ness
would fall within a range of 5 to 10 pm In addition, the vacuum
i npregnation treatnent was performed using silicon for sealing the exposed
surfaces of the lower insulation |layer 4, the electrode |ayer 5 and the
surface insulation dielectric layer 6 so that the electrostatic chuck was
conpl eted. Note that atnospheric thernmal spray was perforned as the thernal
spray onto the |ower insulation |ayer 4, the electrode |ayer 5 and the
sur f ac¥OFkRA B DR Y di st FPe Jr%w%fr l@suéﬁé&ﬁpelazy?wswsww% t&REnpl e of
the case where the power feeding structure of the used electrostatic chuck
i s regéheretietl issibdggarticbed.theFupper stthd asgr fade dhsbkate onl divblséctrtiec | ayer
6, the electrode |layer 5, and the lower insulation |layer 4 were renoved
from t hewadsedmekeet bgstatihg ckheelk by tAeehanireahecutt iong that .isnakuded a
manual 25 work partially. Wien the | ower insulation |ayer 4 was renoved

from bg%aqgtghes%q%ggggg Lr q@ep%pggrsﬁgqﬁgge side of the netal substrate
1 was renoved by a thickness within a ran e of 0.1 to 0.5 mMmto obtain the

poner 1.08aPAg end BAFCI 8 oL THEBoubr T E‘i@. Y R R o N
using a ball end mlIl, so that the top surface 3b having a dianmeter of 3 mm
was portion of the power feeding terminal was processed by using a ball

end mill, so that the top surface 3b having a diameter of 3 mm was

formed at the tip therecf. 1In addition, the side surface 3¢ having

a radius of curvature of Rl mmwas formed. Then, the lower insulation

layer 4, the electrode layer 5 and the surface insulation dielectric

layer 6 were formedsimilarly toExample 1 except that a filmthickness

of the lower insulation layer 4 wasmade tobe 300 um + o (o corresponds

tothe thicknessbywhichthe upper surface side of themetal substrate

1 was removed), so that the electrostatic chuck having the power

feeding structure of the present invention was regenerated. Note

that the above-mentioned o is a thickness adjustment amcunt of the

metal substrate between before and after the regeneration. For

instance, if the metal substrate is ground to remove a thickness

of 0.5 mm, the lower insulation layer 4 is formed as o=0.5 mm. As

a result, the capacity of the electrostatic chuck can be made equal

between before and after the regeneration.

Example 3

[0039] An example of the electrostatic chuck having the power

feeding structure illustrated in FIG. 3 1s described. The metal

26



formed at the tip thereof. In addition, the side surface 3c having a radius
of curvature of R mMmwas forned. Then, the |lower insulation |ayer 4, the
el ectrode layer 5 and the surface insulation dielectric layer 6 were forned
simlarly to Exanple 1 except that a filmthickness of the |ower insulation
| ayer 4 was nmade to be 300 pm+ a (a corresponds to the thickness by which
t he upper surface side of the netal substrate 1 was renoved), so that the
el ectrostatic chuck having the power feeding structure of the present

i Avention was reaenera%gg. Not e t he above-ngntioned a is a thickness

n

t hat
adj ust NSRS 60 % Ret'ar Substrat eShétieen® vetdr & Ehd dHe e

regeneration. For instance, if the netal substrate is ground to renove a

t hi cknéds$seoPfpEgammlet ReWPoRePr¢RaLEAL | dhd | ByRroWe s Ffordiew de@EmaE nm As
a result, the capacity of the electrostatic chuck can be nmade equal between
bef or e Jard satiiepotbd tegenerdit@nh Exdnplieod [DE39¢tAD extagptetofl thia

el ectrostatic chuck having the power feeding structure illustrated in FIG

3 is das@ ihedlaThen®s BhingGenitRst pat epd rand bheaRewsr {gedimgtardmal 3
that are simlar to those of Exanple 1 were prepared, and the power feeding

term ng| Lsposed in th ugh e 7 of th al Ibsty ate 1 via
the i ngﬁlﬁinﬁﬁﬁgﬁjﬁnggnﬁﬁ@gr Og. 5@1}8?1}%%1@%%%%% %rf,’&f & | s?ﬁ zsﬁjiblonc 101 di ng
menber 2a made of alum na having a porosity of 5-10% was. used faor the | ower
i nsul atisGi# F%{jé?rhe4l%‘f’%é.lnﬁh7i1§‘tilﬁ§h]r%¥?6ﬁ fbPgi ngThls insulation holding

memper 2a made of alumina is made cof the same material as that of
the lower insulation layer 4 to be formed later, and has an outer
diameter of 11 mm and a length of 10 mm. Other conditions were the
same as Example 1.

[0040] Next, alumina powder having a purity of 99.99% was
sprayed thermally onto the upper surface side of the metal substrate
1 from which the insulation holding member 2a made of alumina is
exposed, so that the lower insulation layer 4 havinga film thickness
of 300 umwas formed. Onthisoccasion, apart of the lower insulation
layer 4 contacted with the insulation holding member 2a made of
alumina so as to form a firm joint surface. After that, similarly
to Example 1, the electrostatic chuck having the power feeding
structure of the present invention was completed.

Example 4

[0041] An example of regenerating the electrostatic chuck
having the power feeding structure illustrated in FIG. 3 by using
the electrostatic chuck of the conventional example illustrated

in FIGS. 4 1s described.
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. menber 2a made of alum na is nmade of the same material as that of the |ower
insulation layer 4 to be forned |later, and has an outer dianeter of 11 mm
and a length of 10 mm Qher conditions were the sane as Exanple 1. [0040]
Next, alum na powder having a purity of 99.99% was sprayed thermally onto
t he upper surface side of the netal substrate 1 fromwhich the insulation
hol di ng nmenber 2a nade of alumna is exposed, so that the | ower insulation
| ayer 4 having a filmthickness of 300 pmwas forned. On this occasion, a

part of the Lower insulatio | ayer, 4 contacted with the insul ation hol ding
nenber 2a matgéréf:’ at tit %rg% ggtéx?%ﬁ’ﬁ‘?a d rgﬁeoi%ﬂr Ur T aclél.suALfat%élor]t hat ,
simlarly to Exanple 1, the electrostatic chuck having the power feeding
struct Gi8Ll6EtERE brEsRM LRT NSO aRe leymsl 2t éd Erarkteen inGod Bl Lan
exanpl e of regenerating the electrostatic chuck having the power feeding

st ruct degeirl 4 ustreat @b ved ErGn théysesli alecthestedeot costat i cAtheckhaft,t he
conventional exanple illustrated in FIGS. 4 is described. 27 First,

simlakhy @eEXRE? ZechagsHehaGadinswiathen usdicelieGlniag iy &l 16 righe
el ectrode |l ayer 5, and the l'ower insulation |ayer 4 were renoved fromthe

used eLESLLGLAheShck: AP helo,Lha ned potel Leadng hermal and

removed fromt hole 7 of
the netal substrate _

1. Next, the upper surface side of the metal substrate 1 was ground
to remove a thickness within a range of 0.1 to 0.5 mm to obtain
the flatness of 10 ym or smaller. In addition, similarly to Example
2, the power feeding end portion ¢f the power feeding terminal was
processed by the ball end mill so as to form the top surface 3b
having a diameter of 3mm at the tip. In addition, the curved surface
3¢ having a radius of curvature of Rl mm was formed on the side
surface.

[0042] Then, the power feeding terminal was dispcsed in the
through hole 7 ¢f the metal substrate 1 via the insulation holding
member 2. On this occasion, the insulation holding member 2a made
of alumina having a porosity cf 5% to 10% was used for the lower
insulation layer 4 side. This insulation holding member Za made
of alumina ismade of the samematerial as that of the lower insulaticn
layer 4 to be formed later, and has an cuter diameter of 11 mm and
a length of 10 mm. Other conditions were the same as Example 1.
[C043] Next, alumina powder having a purity of 92.99% was

sprayed thermally onto the upper surface side of the metal substrate

1 from which the insulation holding member Za made of alumina was

28



1. Next, the upper surface side of the netal substrate 1 was ground to
renove a thickness within a range of 0.1 to 0.5 nmto obtain the flatness
of 10 pmor smaller. In addition, simlarly to Exanple 2, the power feeding
end portion of the power feeding term nal was processed by the ball end
mll so as to formthe top surface 3b having a dianeter of 3 nmat the tip.
In addition, the curved surface 3c having a radius of curvature of RL mm
was formed on the side surface. [0042] Then, the power feeding term nal was

di sposed in the through. hol.e 7 of the netal .substrate 1 via the .insulation
o1 0 ng TPRBRGGr =5 AR INE dok GRe RS s I ATor WEFdIEG TS o8 mmde
of alum na having a porosity of 5%to 10% was used for the |ower insulation
| ayer Aidpgehigkiieseati3f BR hdl dPngehendRePNPa Ghadethbf kBLERi ha whd GPade of
the sane material as that of the lower insulation layer 4 to be forned

| at er, tdeduppsrasuobtee didmetferthef met aimsabdtratkeehgyhs oferd@vann . Odrer
conditions were the sane as Exanple 1. [0043] Next, alum na powder having a

purity tefi s99.29%iwas =Sp=aed ft Refemaldwe ronthe ke iuppah e flacendda f the
metal substrate 1 fromwhich the insulation holding nenber 2a nade of

al um na .was Wgﬁpp i.nsul at i r d
wth a%lﬁﬁlﬁ$§ﬁ%c né@gg% ?%8%ﬂ%§i&3§b%gW%%PF£§bé% Sﬂg%hg¥$ﬁﬁéﬁﬁg§§§%§mahich
t he upper. surface si of the nmetal substrate 1 was renoved). .. this
bcas, Brit oY pALEE ST ARE A -ows P REIP AL FOn Ty U CORFBepEgel sinilary

to Example 1 to regenerate the electrostatic chuck having the power

feeding structure of the present invention.

Industrial Applicability

[(0044] According to the present invention, it is possible to
provide the power feeding structure in which a ¢rack hardly occurs
in the lower insulation layer, the electrode layer or the surface
insulationdielectric layer by relieving a thermal stress generated
in the power feeding structure when a thermal load or a heat cycle
is applied to the electreostatic chuck. Therefore, it is possible
to avoid such problem as a local detericration in temperature
characteristics of the electrostatic chuck cr particle generation
as much as possible and further to increase a lifetime of the
electrostatic chuck. Therefcore, not only manufacturing of a new
electrostatic chuck but also regeneration of an electrostatic chuck
having the power feeding structure of the present invention is
possible by utilizing a used electrostatic chuck. Thus, the used

electrostatic chuck, which has been discarded in scme cases

29



.wWith the insulation holding nmenber 2a made of alumna so as to form a firm
joint surface. Subsequent processes were perfornmed simlarly to Exanple 1
to regenerate the el ectrostatic chuck having the power feeding structure of
the present invention. Industrial Applicability [0044] According to the
present invention, it is possible to provide the power feeding structure in
which a crack hardly occurs in the |ower insulation |ayer, the el ectrode

| ayer or the surface insulation dielectric |ayer by relieving a t her nmal
stress gener ted hn t he power fee in Structure % her mal t ad or a
heat cYEI&STFECRBpLYed td The” et rostatic Thick. nTﬁg afdP8r M8 bossi bl e
to avoi d such problemas a | ocal deterloratlon in tenperature

char act ePi§ENEst @ NEnBOURECE P31 Y iSE Ta¥ieR S0P £ Pl e s &€ g&idradti ORM &S nuch
as possible and further to increase a lifetinme of the electrostatic chuck.
Ther ef dbnepamnbticonby, mahaf pcearnngioffeatnew ceheber eppatied ehsck tbuthal so
regeneration of an electrostatic chuck having the power feeding structure

of theppwesenrbeNMENEL@OckErePOSShbbherbyettbki 21R8 asusedeaheetr ast ahi c
chuck. Thus, the used electrostatic chuck, which has been di scarded in sone

cases a%%oﬁBB ?Bt'QW?i¢ %ﬂ?f@%na%%ﬁegr %$E§§é8 Yo ddl, dd L0 WthOUt

limting to t e power ng structure o ectrostati ¢ chuck

par il e B PREn LNent on o e cgnl e oo 1o e, PR oo

applied.
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~autonobile, a high heat furnace, or an electric power turbine, to which a
similar thermal load or a simlar mechanical |oad may be applied. 30 CLAI M5
1. A power feeding structure of an electrostatic chuck including a | ower
insul ation | ayer, an electrode |ayer and a surface insulation dielectric

| ayer fornmed on an upper surface side of a netal substrate in order from
the nmetal substrate, the power feeding structure conprising: a through hole
formed through an upper surface and a | ower surface of the nmetal substrate;
a power feeding termnal disposed in the through hole for supplying a

vol tage supplied froma | ower surfadce*&lde of the netal substrate to the

el ectrode layer formed on the upper surface side of the netal substrate;
and an insul ati oR Htwkhgiredbey Borwedvor &if edcelpetirasthaticnghusat eri a
for insulating an inner wall of the through hole fromthe power feeding

t er m nahcandihgra hekadirngn § hea powen afyeedi ag lexrale, 1 Wher aind & Re: fFeMmey
feeding termnal includes a power feeding end portion that protrudes to the

upper %&k_rsm%;%i%hda_i%ﬁetctegi%eaayersyg%éat &n Ad@dy ps@ff%}cf@ PYET A gedi ng
end portion is positioned at an electrode |ayer side wth respect to an

i nterface betyeen  Lhe el oty ode | avenand Lhg L over insulationdangy and
structure comprising:

a through hole formed through an upper surface and a lower
surface of the metal substrate;

a power feeding terminal disposed in the through hole for
supplying a veltage supplied from a lower surface side of the metal
substrate to the electrode layer formed on the upper surface side
of the metal substrate; and

an insulation holding member formed of an electric insulating
material for insulating an inner wall of the through hole from the
power feeding terminal and for holding the power feeding terminal,

wherein the power feeding terminal includes a power feeding
end portion that protrudes tc the upper surface side of the metal
substrate, and a tip of the power feeding end portion is positioned
at an electrode layer side with respect to an interface between
the electrode layer and the lower insulation layer, and on and under

an interface between the electrode layer and the surface insulation

dielectric layer.

2. A power feeding structure of an electrostatic chuck
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.an interface between the electrode layer and the surface insulation
dielectric layer. 2. A power feeding structure of an electrostatic chuck 31
according to claim1l1, wherein the power feeding end portion of the power
feeding term nal includes atop surface having a predeterm ned area at the
tip and has a protrudi ng shape whose di aneter decreases gradually toward
the tip. 3. A power feeding structure of an electrostatic chuck according
to cIain12 wherein a side surface of the power feeding end portion of the

pover Leedhng et al Lhat SO0tagt u L & < JeAst; Lhe Lopetohnsplat on

| ayer | a cuar surt ace’haV|n et mite

f eedi ng structure of an eIectrostatlc chuck according to claiml1, wherein
t he poweM e "iiﬂgn‘ii EEAMARR L S HHees 6t oRpaF feFE AR AT 8 prﬁdﬁ&ﬁéﬁﬂlﬂé‘@dl ng
structure of an electrostatic chuck according to claiml, wherein at |east
a part agkat At tihrsdlist dod hdmlhdbngt medbey stgpesedose dh@n@p@erdmrefa@@@s i de
of the netal substrate is nmade of porous ceram c, and ceram c powder is
spr ayedrishermald ¥ owsad kale ties .l ower insul ation |ayer contacts with the
porous ceramc. 6. A nethod of manufacturing a power feeding structure of
an electrostatic chuck including a lower insulation |layer, an electrode

| ayer and a surface insulation dielectric |ayer forned

3. A power feeding structure of an electrostatic chuck
according to claim 2, wherein a side surface of the power feeding
end portion of the power feeding terminal that contacts with at
least the lower insulation layer is a curved surface having a

predetermined curvature.

4., A power feeding structure of an electrostatic chuck
according to claim 1, wherein the power feeding terminal is made

of metal titanium.

5. A power feeding structure of an electrostatic chuck
according to claim 1, wherein at least a part of the insulation
holdingmember exposedtotheupper surfacesideof themetal substrate
is made of pcrous ceramic, and ceramic powder is sprayed thermally

so that the lower insulation layer contacts with the porous ceramic.

6. A method of manufacturing a power feeding structure of
an electrostatic chuck including a lower insulation layer, an

electrode layer and a surface insulation dielectric layer formed
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.32 on a upper surface side of a netal substrate in order fromthe netal
substrate, the power feeding structure including: a through hole forned

t hrough an upper surface and a |lower surface of the nmetal substrate; a
power feeding term nal disposed in the through hole for supplying a voltage
supplied froma | ower surface side of the nmetal substrate to the el ectrode
| ayer fornmed on the upper surface side of the netal substrate; and an

i nsul ati on hol di ng nmenber forned of an electric insulating material for

i nsul ating an_inner wa gh rom-t wer feedln

Lor mi na! AP SREEAERG LT ShoRdiE THaarRS “EaF it Al 2oeh e FR Hit S g i si ng
the steps of: formng the | ower insulation |ayer by thernmal spraying of
ceranléuﬁéﬁﬂéﬁeonFBetﬁ@wﬁﬁpéﬁegﬁpﬂaéér§F§érSf1@ﬁé“ﬁé@8l substrate having
the through hole in which the power feeding termnal is disposed via the

i nsul ati on hel dhngugbnhete &panedofhidepower fraedi ngtefanenand pr dowedi ng to
the upper surface side of the netal substrate; formng the el ectrode |ayer
by thegielfagspr ayi Rgeohetatialsupewder«;so that a tip of a power feeding end
portion of the power feeding termnal protruding to the upper surface side

of the netal s ra IS 4€ oly: ect.r I hiainS Kol WS th the
tip of the o Rgggfeggﬁgéﬁgnggggggg%n?lgﬁg %gr%&ng%%hg%gﬁrggbgﬂﬁiiﬁiﬁ|on

dleleCtrbCl%% %raqxﬂiage supplied from a lower surface side of the metal

substrate to the electrode layer formed on the upper surface side
of the metal substrate; and

an insulation holding member formed of an electric insulating
material for insulating an inner wall of the through hole from the
power feeding terminal and for holding the power feeding terminal,

the method comprising the steps of:

forming the lower insulation layer by thermal spraying of
ceramic powder onto the upper surface side of the metal substrate
havingthe throughholeinwhichthepower feedingterminal isdisposed
viatheinsulaticonholdingmember, apart of thepower feedingterminal
pretruding to the upper surface side of the metal substrate;

forming the electrede layer by thermal sprayingocf metal powder
so that a tip of a power feeding end portion of the power feeding
terminal protruding to the upper surface side of the metal substrate
is embedded or the electrode layer 1s flush with the tip of the
power feeding end portion; and

forming the surface insulation dielectric layer by thermal

spraying of ceramic powder.
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spraying of ceram c powder. 33 7. A nethod of manufacturing a power feeding
“structure of an electrostatic chuck according to claim®6, wherein at |east
a part of the insulation holding nenber exposed to the upper surface side
of the metal substrate is made of porous ceramic, and the |ower insulation
| ayer is fornmed so as to contact with the porous ceramc. 8. A nethod of
regenerating a power feeding structure of an electrostatic chuck including
a lower insulation layer, an electrode |ayer and a surface insulation
dielectric layer formed on a upper surface side of a netal substrate in
order fromthe netal substrate, the power feeding structure including: a

t hrough hole formed through an upper surface and a | ower surface of the

met al substradt e;A angpovwed deetimy darumimed adispeseddedlitniye stthmeugireholfe f or
supplying a voltage supplied froma | ower surface side of the netal

substr aheetiecthesehestr edackanerokanmgd ten cihemupgpeknswefiacatsiidastok t he
nmetal substrate; and an insul ation holding nenber fornmed of an electric

i nsul at.i i.al_. fak .ins i i f | e from
the  pbane PEaiha raratisr dhairBd R rn e R, L e BordR | The
met hod conprésing the steps of: renoving the surface insulation ﬂielectric

| ayer, StHE Okl oG Foha!| P LR PREQ At Hdyre A O tH¥ Set al

insulation layer is formed so as to contact with the porous ceramic.

8. A method of regenerating a power feeding structure of an
electrostaticchuckincluding a lower insulation layer, anelectrode
layer and a surface insulaticn dielectric layer formed on a upper
surface side of a metal subkstrate in crder from the metal substrate,
the power feeding structure including:

a through hole formed through an upper surface and a lower
surface of the metal substrate;

a power feeding terminal disposed in the through hole for
supplying a voltage supplied from a lower surface side of the metal
substrate to the electrode layer formed on the upper surface side
of the metal substrate; and

an insulation holding member formed of an electric insulating
material for insulating an inner wall of the through hcle from the
power feeding terminal and for holding the power feeding terminal,

the method comprising the steps of:

removing the surface insulation dielectric layer, the

electrode layer and the lower insulation layer from the metal
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34 substrate of a used electrostatic chuck; formng the |lower insulation
"l'ayer by thermal spraying of ceramc powder onto the upper surface side of
the netal substrate having the through hole in which the power feeding
termnal is disposed via the insulation holding nmenber, apart of the power
feeding termnal protruding to the upper surface side of the netal
substrate; formng the electrode |ayer by thermal spraying of netal powder
so that a tip of a power feeding end portion of the power feeding termnal
pr ot r udi to.the upper urfac e of the nmetal substrate is enbedded or
t he eI§BEg55§tﬁaﬁgr §SF%U %F SERELE FU8Fthe power feeding end porti on;
and formng the surface |nsulat|on dielectric layer by thermal spraying of
ceram c powdéPImnoAthet hedest IreyeAsiani AGYETpoNet hrsEdingPsBYdEBURd of an
el ectrostatic chuck according to claim@8, further conprising the step of
pr ocesskemngrticeppoder feeditig enmbpgrostirdacef st He pdweie fregdi ingublserateal so
as to include a top surface having a predetermned area on the tip and to

o BB e e TP S8 e e B e bk (¢
viatheinsulationholdingmember, apart of thepower feeding terminal
protruding to the upper surface side of the metal substrate;

forming theelectrode layer by thermal spraying of metal powder
so that a tip cof a power feeding end portion cof the power feeding
terminal protruding to the upper surface side of the metal substrate
is embedded or the electrcde layer is flush with the tip of the
power feeding end portion; and

forming the surface insulation dielectric layer by thermal

spraying of ceramic powder.

9. A method of regenerating a power feeding structure of an
electrostatic chuck according to claim 8, further comprising the
step of processing the power feeding end portion of the power feeding
terminal so as to include a top surface having a predetermined area
on the tip and to have a protruding shape whose diameter decreases

toward the tip, prior to the step of forming the electrode layer.
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