DESCRI PTI ON  METHOD FOR MANUFACTURI NG GAS SUPPLY STRUCTURE | N ELECTROSTATI C
CHUCK APPARATUS, GAS SUPPLY STRUCTURE | N ELECTROSTATI C CHUCK APPARATUS, AND
ELECTROSTATI C CHUCK APPARATUS Technical Field [0001] The present invention

relates to a method of manufacturing a gas supply structure applied to an

el ectrostatic chuck apparatus, a gas supply structure applied to an

el ectrostatic chuck apparatus, and an el ectrostatic chuck apparatus.

Specifically, the present inventi qgiéﬁﬁﬁyto a gas supply structure
applied to an electrostatic chuc® %gh , for cooling, with cooling gas,
a substrate attracted by an electrostatic chuck. Background Art &0002 As
to a pME?H@DtE%WHFAﬁéﬁgﬁE@@S SHPBLE TR TURE AR FLapRROST I 4t ¥BUCAN i on

i npl antati on apparatus, and the like, which are used in a manufacturing
pr ocesAPPRRATYSN GABSUPPLY BRRUGTURERAN ZLECTROSAPINIG AHPAKaAPBARATUS he
i ke, which are used for manufacturing a liquid crystal panel, it is

required to securely aRg g ERYLORAUCt@uMRiLSparnBIasSS substrate or the
li ke, which 1is an object to be treated, w thout causing danage thereto. In

particul ar, contam nation of the senlconductor waf er, the glass substrate,
or the like, to be treated should be controlled stringently 1 these days,

hence nost of the s%gtens whi ch have been conventionally
Technical Fie

[0001] The present invention relates to a method of
manufacturing a gas supply structure applied to an electrostatic
chuck apéaratus, a gas supply structure applied to an electrostatic
chuck apparatus, and an electrostatic chuck apparatus.
Specifically, thepresent inventionrelates toagas supply structure
applied to an electrostatic chuck apparatus, for cooling, with

cooling gas, a substrate attracted by an electrostatic chuck.

Background Art

{oo02] As to a plasma treatment apparatus, an electron
lithography apparatus, an ion implantation apparatus, and the like,
which are used in a manufacturing process of a semiconductor device,
and an ion doping apparatus and the like, which are used for
manufacturing a liquid crystal panel, it is required to securely
hold a semiconductor wafer, a glass substrate, or the like, which
is an object to be treated, without causing damage thereto. 1In
particular, contamination of the semiconductor wafer, the glass

substrate, orthe like, tobe treated shouldbe controlledstringently



enpl oyed for clanping the substrate nechanically are being replaced wth
the electrostatic chuck systens that utilize an electrostatic attraction
force. This is because a material of the clanp itself (alum nummaterial in
many cases) is exposed to plasma during the treatnment to be spattered
therefrom or ion irradiation in the ion inplantation treatnent causes the
clanp to be spattered, which lead to generation of suspended matter. If the
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exanple, in characteristic, yield, or the |like. [Q003] FIG 5 is_a

schema &P 1O¥Ess £ Q8 QRN FBf B34 Bechagiselilyst Be e IRERPABBEAat us,

which illustrates a conventional exanple of an electrostatic chuck
appar atish The electrostatic chuinlkckyappasatbat ivicl ides an akeatrbaseticmade
of alum num copper, stainless steel, or the |like, an electrostatic chuck 7

for med 2@ raaft idRPEoree.f a¢Risi 08 HSESid al Mmaw siide) oFf thlecmeigl ibaserl. The
el ectrostatic chuck 7 includes a | ower insulating layer 4, an attracting

| ect o | atj | f ;
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sem conductor wafer. or the |like iis subjected to efchi treatment in, for
exanpl &TERRRRINEO R AR TR ENSHFGFHOR uPE oPR %W@ﬂ%‘é:’t?%tlé“ \E%Feﬁf)‘ﬁr ature

increases up to approximtely 200 to 400C. Accordingly, it is necessary to
cool démlah@attémtaeat@eng causes the clamp to be spattered, which lead

to generation of suspended matter. If the suspended matter falls
onto the retained substrate, the semiconductor device or the liquid
crystal display panel is significantly affected, for example, in
characteristic, yield, or the like.

[0003] FIG. 5 is a schematic cross sectional view of a typical
electrostatic chuck apparatus, which illustrates a conventional
example of an electrostatic chuck apparatus. The electréstatic
chuck apparatus includes a metal base 1 made of aluminum, copper,
stainless steel, or the like, an electrostatic chuck 7 formed on
an upper surface side (substrate w side) of the metal base 1. The
electrostatic chuck 7 includes a lower insulating layer 4, an
attractingelectrode 5andanupper insulating layer 6. Asanexample
of use of the electrostatic chuck apparatus, when the substrate
w including a semiconductor wafer or the like is subjected to etching
treatment in, for example, a plasma apparatus, the temperature of
the substrate w temperature increases up to approximately 200 to

400°C. Accordingly, it is necessary to cool down the temperature



of the substrate under the treatnent to an appropriate tenperature. For

* this reason, a liquid conduit 2 is usually forned inside the netal base 1

so as to allow a liquid cooling nediumsuch as pure water to flow

t her et hrough. The Iiquid cooling nmediumsupplied externallyvia a heat
exchanger and the like (not shown) is circulated inside the netal base, to
t hereby cool the substrate w. In addition to indirectly cooling the netal

base 1 by, .co r scrihe ther neans._are
e g AR HESLIPAE L R IRED e doRRRN R 0L L R B
surface side of the netal base 1is sup I|ed to the back surface S|de of
t he suBSkr hhéswrEAFBHgh2 élgHédsﬁﬁﬁﬁylbaghlg W1 HEdf PMeAei Reide Bage 1,
to thereby cool the substrate wdirectly. [0004] In order to enploy the
cool i ngetrednbask flheol ast &p, althav ai sjqubdordeling sedilunhsuchoasngugas
supplied fromthe | ower surface side of the netal base 1 to the back

surfacgaside tef ke THesid@rugh at trhactigdndial td 18l Rf tasiah | §u;)§;hy94§d7 SO
as to cool the sanme, gas supply path outlets (gas exhaust hol es) 3a having
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supply path outlets 3a, so as to allow the cooling gas to be supplied

t onar dtphénBackcsdyf goolina kaesnistalattase Hene,codting tlegusulesttatsuppl vy

the cooling gas uniformy to the substrate
w as described above, other means are adopted in which cooling gas,
such as helium, supplied from the lower surface slide of the metal
base 1 is supplied to the back surface side of the substrate w through
a gas supply path 3 provided to the metal base 1, to thereby cool
the substrate w directly.
[0004] In order to employ the cooling means of the latter, that
ig, in order to send the cocling gas supplied from the lower surface
side of the metal base 1 to the back surface side of the substrate
w attracted to the electrostatic chuck 7 so as to cool the same,
gas supply path outlets (gas exhaust holes) 3a having a diameter
of approximately 1 mm are usually formed in the upper surface side
of the metal base 1. After forming the electrostatic chuck 7 on
the upper surface side of the metal base 1, through holes are formed
from the upper insulating layer 6 side of the electrostatic chuck
7 to the gas supply path outlets 3a, so as to allow the coocling

gas to be supplied toward the back surface of the substrate w. Here,

it is required to supply the cooling gas uniformly to the substrate



3 w, and hence the gas supply path outlets 3a on the upper surface side of
the netal base 1 nay be fornmed as many as approximately 200 in the case of
the netal base 1 for attracting a sem conductor wafer having a dianeter of
300 mm for exanple. [0005] Meanwhile, when forming the el ectrostatic chuck
7 on the upper surface side of the netal base 1 having a gas supply path
outlet 3a formed therein if the | owner insulating | ayer 4 is forned by

thermal sp amc for rt._o

t her mal* &DZ% cera 8\/\5(51?% yggtgeﬁggﬁ)é%ﬁ 3% Pﬁeeggsu%fpl FUTHAFR 3 via
t he gas supp pat h outlets 3a. The deposit 10 in the gas supply path 3 may
pr eventSidee Q‘%cﬂh%d“%}'ﬁl fR&FR bki TRY j e t %‘Eirm%@it S BRI g2 BN 2ARRBERETELSdds to
be jetted nonuni formwhen the electrostatic chuck apparatus is used. In

addi ti @00 tihetHeposse oflGheaykéajlebaed buior edgdétrirert iwig la sbmicoobungogas
toward the substrate w side and may becone a source of contam nation.

Ther ef Qisgert hRvidly entdr smd e NSE PI @S it lﬁ&ﬁnéké’iﬂ?mé\!e proposed a nethod of
bonding an insulating plate to each gas supply path outlet 3a of the netal

base 1 e form |0 d | At F r -0Q10 in
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supply path outlet 3a requires enornous_efforts than expected, so it _is
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2004- 349664 A Disclosure of the Invention
outlet 3a formed therein, if the lower insulating layer 4 is formed

by thermal spraying of a ceramic powder, for example, a part of
the thermal -sprayed ceramic powder may be deposited in the gas supply
path 3 via the gas supply path outlets 3a. The deposit 10 in the
gas supply path 3 may prevent the cooling gas from being jetted
out, making an amount of gas to be jetted nonuniform when the
electrostatic chuck apparatus is used. In addition, the deposit
10 may be jetted out togetherwiththe coolinggas toward the substrate
w side and may become a source of contamination. Therefore, the
inventors of the present invention have proposed a method of bonding
an insulating plate to each gas supply path outlet 3a of the metal
base 1 before forming the lower insulating layer 4 (see Paragraph
0010 in Patent Document 1). However, the work of bonding the plate
to every gas suﬁply path outlet 3a requires enormous efforts than
expected, so it is necessary to improve the technique further.

Patent Document 1: JP 2004-349664 A

Disclosure of the Invention



4 Problemto be solved by the Invention [0006] Under this circunstance, the
inventors of the present invention have further studied the gas supply
structure of the electrostatic chuck apparatus, and found the foll ow ng
fact as a result, to thereby conplete the present invention. Before form ng
the lower insulating |ayer, the gas supply path outlet is blocked wth
adhesi ve containing filler nmade of the sane material as the ceram c powder

to be %y%%qgm'ggnﬂgrg%fJ%?lqgﬁghé[Eﬁyéﬁéfghlayer. After the upper

i nsul ating Tayer is forne oug ol'es are forned fromthe upper

i nsul ating l.ayer side toward the gas supply path outlet. As a result
or oductlOfts) of t nINGEE ShYH SLEEHTRE RS CERCI AT CHT PF FBFoRERSeRAd

occurrence of cracks that may occur in the interface between the netal base
and t henvewdramduive | fyrthkgerstugiedethas gagpHuprdat retond rirerayt behe

avoi ded. [0007] Therefore, it is an object of the present invention to

provi deladcteidaed tdfc fcdiitkn@ppisirtatesse ahlde fgasds tppl ¥oltlowdhdgr €aker ast he

el ectrostati c chuck apparatus, which is capable of preventing nonuniform

et amun,f, Lheconlipe din Al ROKARAR Lol e deReskl paRndhg

thermal sprayed material or~the |ike. Ition, another o
el oct 1 GBEat PEOEn bR AppaPal TEC L0k T T CATRIE ERE pPBYaRt: 6 ORGREFor m
outflow of the cooling gas and contam nati on due to deposition of therna
sprayedith adhesive containing filler made of the same material as the
ceramic powder to be used for forming the lower insulating layer.
After the upper insulating layer is formed, through holes are formed
from the upper insulating layer side toward the gas supply path
outlet. As a result, productivity of the gas supply structure is
dramatically improved, and occurrence of cracks that may occur in
the interface between the metal base and the lower insulating layer
in the gas supply path outlet may be avoided.
f0007] Therefore, it is an object of the present invention to
provide a method of forming with ease the gas supply structure for
the electrostatic chuck apparatus, which is capable of preventing
nonuniform jet amount of the cooling gas and contamination due to
deposition of thermal sprayed material or the like.
f0008] In addition, another object of the present invention
is to provide the gas supply structure for the electrostatic chuck
apparatus, which is capable of preventing nonuniform outflow of

the coolinggas and contaminationdue todepositionof thermal sprayed

material or the like, while the metal base and the lower insulating



material or the like, while the netal base and the lower insulating 5 |ayer
have a satisfactory junction interface therebetween in the gas supply path
outlet. Means for solving the Problens [0009] That is, the present invention
provi des a nmethod of manufacturing a gas supply structure for use in an
el ectrostatic chuck apparatus, the electrostatic chuck apparatus including
a netal base and an el ectrostatic chuck having a |l ower insulating |ayer,

an attractln el ectrode an uppe |nsul a Qrne upper
U f acd YEae are Recniifophely JRBCAsRS By MeeltRer bRy  fp, e
suppl yi ng cooling gas supplied fron1a | ower surface side of the netal base
to a hA&K SYPPdde Rt BlfbltTate attracted to the upper insulating |ayer
side through a gas supply path provided to the netal base, the nethod
including: a step of formng the ower insulating |ayer by thermal spraying
of a ceram c powder onto the upper surface side of the netal base; a step

of formga&st&%ra@bmyaﬂguthéﬂpxaﬁlgmg a step of formng the upper insulating
| ayer; prlor to the above steps, a step of bIocklng a gas supply pat h

out | et hhe uppes,sunface il dg aledde Mrlal; 42 Ma 3fDeRbYCor

contalélng afillér dé€ o fe"cerani ¢ powder

that is used for formng the | Qwer insul ati Iayer and a step of formng
a t hr oBgRUAGICE U diE #hé %ﬁpﬁépglﬁéﬁFaPFﬁgrﬁaggF EFHeIPoﬁBr%le?ﬁéoﬁaétéﬁpply

path outlet of the metal base, the through hole
chuck apparatus, the electrostatic chuck apparatus including ametal

base and an electrostatic chuck having a lower insulating layer,
an attracting electrode, and an upper insulating layer, formed on
an upper surface side of the metal base, the gas supply structure
being for supplying cooling gas supplied from a lower surface side
of the metal base to a back surface of a substrate attracted to
the upper insulating layer side through a gas supply path provided
to the metal base, the method including: a step of forming the lower
insulating layer by thermal spraying of a ceramic powder onto the
upper surface side of themetal base; a step of forming the attracting
electrode; a step of forming the upper insulating layer; prior to
the above steps, a step of blocking a gas supply path outlet on
the upper surface side of the metal base with an adhesive containing
a filler made of the same material as that of the ceramic powder
that is used for forming the lower insulating layer; and a step
of forming a through hole from the upper insulating layer side toward
the gas supply path outlet of the metal base, the through hole

communicating with the gas supply path, after forming the upper



comuni cating with the gas supply path, after formng the upper 6

insul ating layer. [0010] Further, the present invention al soprovides a gas
supply structure for use in an electrostatic chuck apparatus, the gas
supply structure being for supplying cooling gas supplied froma | ower
surface side of the netal base to a back surface of a substrate attracted
to the upper insulating |ayer side through a gas supply path provided to

t he met,al hase, the gas supply structure being obtained by the nethod
includiﬁf[igiﬂﬂﬁﬁiﬁég rming the lower insulating |ayer by thermal spraying

of a ceram c powder onto the upper surface side of the netal base; a step
of forniofgalhe att Faatthey . Eheprregrt iaverds afalep rrayidne aﬂmesumém ating
| ayer; prior to the above steps, a step of blocking a gas supply path

out | et sarudthereuppenstul fh atee aeraftd e rhugk gseraddd), ahcagesupply
containing a filler made of the same naterial as that of the ceram c powder

that i gyseq ey Héar{q]%f heu PRI nd %&ﬂﬁ@ggteyeup%@ﬁgdaf%ﬁpa 9hwker m ng

a through hol e from tthe upper |nsulat|ng Iayer sidetoward the gas supply

h fth b h hol e h
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further, the present |nvent|on prOV|des an eIectrostatlc chuck appar at us
havi ng ath& 3sB6re L@ §bei BBBeFatnswbat g staye¥ (figle through a gas supply

path provided to the metal base, the gas supply structure being
obtained by the method including: a step of forming the lower
insulating layer by thermal spraying of a ceramic powder onto the
upper surface side of themetal base; a step of forming the attracting
electrode; a step of forming the upper insulating layer; prior to
the above steps, a step of blocking a gas supply path outlet on
the upper surface side of the metal base with an adhesive containing
a filler made of the same material as that of the ceramic powder
that is used for forming the lower insulating layer; and a step
of forming a through hole from the upper insulating layer side toward
the gas supply path outlet of the metal base, the through hole
communicating with the gas supply path, after forming the upper
insulating layer.

[00111] Still further, the present invention provides an
electrostatic chuck apparatus having the above-described gas supply
structure.

[0012] Hereinafter, the present invention is described while

illustrating a procedure which relates to a method of manufacturing



[0012] Hereinafter, the present invention is described while illustrating a
procedure which relates to a nethod of manufacturing 7 the gas supply
structure in the electrostatic chuck apparatus. Note that the term "upper
surface" refers to a surface on the substrate side to be attracted and
hel d, and the term "l ower surface" refers to a surface opposite to the
substrate to be attracted and held, unless othermﬁse specified in the

o ecent UL ogy IAUNTILE 5he e, 038 8UPRbY Rkl ouL L2 g on e

bl ocked with an adhesive 8 as illustrated in FIG 4 (b) The adhe5|ve used
here cbhhi RBEFFETRr YRRRY SHTERESSaRELREFelPA SIX faqe PaNTRe pelBeratfat is
used for formng the lower insulating |ayer by thermal spraying. In other
wor ds, siiflet herimalatdpregtiany and haldl vanddHeAT203) " lppedesursapel'f vefeds for
exanpl e, on the upper surface side of the netal base so as to formthe

| over iBsyl shipgckaypposibe adhepéveubshogtd €6Mbai 4t @t4dtoa. ad@ene pason why
t he adhesi ve shoul d contaln filler made of the sane material as the ceram c

powder, 1,908 #%%%rwfl% 0 8 A @ ‘gfe[]ﬂﬂk%éxﬁ{] N8, AYEIn I s to make the

adhesive 'sim M Scharacteristic s ermal “ expansi on coefficient
to the mze he stress occurrlng in

|nsulat|ng | ayer, to thereby mn
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In addition, according to the present invention, it is
surface side of the metal base 1 as illustrated in FIG. 4(a) is
blockedwith an adhesive 8 as illustrated in FIG. 4(b). The adhesive
used here contains filler made of the same material as a ceramic.
powder that is used for forming the lower insulating layer by thermal
spraying. In other words, if thermal spraying of an alumina (Al,0;)
powder is performed, for example, on the upper surface side of the
metal base so as to form the lower insulating layer, the adhesive
should contain alumina. The reason why the adhesive should contain
filler made of the same material as the ceramic powder to be used
for forming the lower insulating layer is tomake the adhesive similar
in characteristic such as a thermal expansion coefficient to the
lower insulating layer, to thereby minimize the stress occurring
in the interface with the lower insulating layer due to a thermal
load.
[0014] In addition, according to the present invention, it is
preferable to use the adhesive made of a filler and an alkoxide.

Depending on the application, the electrostatic chuck apparatus

may be exposed to a high-temperature environment exceeding 300°C,



preferable to use the adhesive nmade of a filler and an al koxi de. Dependi ng
on the application, the electrostatic chuck apparatus may be exposed to a
hi gh-t enperature envi ronnent exceeding 300C. 8 If the gas supply path
outlet is blocked with epoxy adhesive, the adhesive may be sublined or
carboni zed in such a high-tenperature environnent. In this case, the
deconposed adhesive may be jetted out in part together with the cooling

gas, di t o cont ani nat t e- i bed adhesi ve nade. of a

P er iR odraupaY Pt foute ! ehe St T 4557 IbPEREFIY not e
caused even in the high-tenperature environment above 300C. It is nore

pr ef er asihe s iMeamayhbeasWokidedshotar i zeshtial sughsadhbghcoapbatAtuUTef the
al koxi de contai ns a sodi um conponent, nol ecul es thereof nay be Iliberated in
t he hi gmvtienpareaitur e Inl eadengate, coid aigdwmiparsed ladhepairtd adyabe $edtem may
disturb the potential at the junction part of the sem conductor device,

with t 'Eb%trfﬁlﬂatrtt @é&eéhék%‘ﬁdﬁﬁ:ﬂé cé@Iiﬁ@} ¥alkg fesh ohg HSﬁtHﬁXnQEEoHG
f ormed |n soife caseS. A specif exanple of the adhesive to be used in the

presen aml r.oducts.of Cer.amabo t rademar k
b “Ar oo LA BVES B nothr e e Dafirs Bt FAddftr 701 SR GHEB<HFBducts.

Inc. USA) may be an exanple of the aIKOX|de that does not contain a sodlum
conponéfit USTHe BRAHUEE 1HART HRRed RIORERHE Hay BOSoBf R ULISOfENEn BBBude a

case where the netal formng the al koxide is other than sodium which

shoul d higfh -itemgepredstec: teovexcitnta adase 300°C. It is more preferable
that the alkoxide should not contain a sodium component. If the
alkoxide contains a sodium component, molecules thereof may be
liberated in the high temperature, leading to contamination. In
particular, sodium may disturb the potential at the junction part
of the semiconductor device, with the result that a transistor
satisfying design values may not be formed in some cases. A specific
example of the adhesive to be used in the present invention may
include a family of products of Ceramabond (trademark of Aremco
Products, Inc. USA). Ceramabond 569 (trademark of Aremco Products,
Inc. USA) may be an example of the alkoxide that does not contain
a sodium component. The alkoxide that does not contain a sodium
component include a case where the metal forming the alkoxide is
other than sodium, which should not interpreted to exclude a case
where sodium is inevitably mixed to the extent that does not cause
the above-described problem.
[C015] After blocking the gas supply path outlet 3a with the

adhesgive 8 and confirming that the adhesive 8 is cured, the lower



where sodiumis inevitably mxed to the extent that does not cause the
above-described problem [0015] After blocking the gas supply path outlet 3a
with the adhesive 8 and confirm ng that the adhesive 8 is cured, the | ower
9 insulating layer 4, the attracting el ectrode 5, and the upper insulating
| ayer 6 are fornmed in this order fromthe upper surface side of the netal
base 1 as illustrated in FIG 4(c). Here, the |lower insulating |ayer 4, the
attracting electrode 5, and the upper insulating |layer 6 naybe forned in
shapesinshilekiegsdsnyeamt £y i ahs, attrractdeburd legtawdd t5 pnandandtet heppéke
simlar to those in a case of a known electrostatic chuck apparatus. For

lnstaneﬁsutla%m@p@ayeﬁn@ 416 rmasuk At ¢ 1gs |c§%:\6fer15 f4oNEnE 8 ePesJIOEar@éi of an
insulating filmmmade of polyimde or the Iike, a ceramc plate, or

Lher L spr ayes ceraple RUIer Lo Dae. s pEgdel o7 pioed, shabe Al tigkness.

The at f ng maybée™f orne
formed_by a spattering _nethod, an ion plating nethod,, or the |ike, and is

et ched 1PYeBel RFH 1A hi R aiSH ﬂeot%%éﬁérac,&lltn@rﬁé?i:‘&’éf’?e 2 h@ngt tha dRRRE

el ectrode having a predeternm ned shape nay be obtained by thermal spraying
of condosuilaeingt yer spmaptienfjorntdconsgherese tetckneases, mddwevierlst he
present invention achieves maximumeffect when at | east the | ower

i nsul ahhAdfhayeatifg sohal fBEnshyahderndl] i@y ayimig a6f ta €RbAAI tnPPWEREe ON the

upper surface side of the netal base 1. If the lower insulating |ayer 4 is

made OEf a known electrostatic chuck apparatus. For instance, the upper
and lower insulating layers 4 and 6 may be formed of an insulating
film made of polyimide of the 1like, a ceramic plate, or a
thermal-sprayed ceramic powder to have a predetermined shape and
thickness. The attractingelectrode 5 may be formed of a metal foil
or film that is formed by a spattering method, an ion plating method,
or the 1like, and is etched to be in a predetermined shape.
Alternatively, theattractingelectrodehavingapredetermined shape
may be obtained by thermal spraying of conductive metal or printing
of conductive metal paste. However, the present invention achieves
maximum effect when at least the lower insulating layer 4 is formed
by thermal spraying of a ceramic powder on the upper surface side
of the metal base 1. If the lower insulating layer 4 is made of
an insulating film, or 1if the electrostatic chuck including the
lower insulating layer, the attracting electrode, and the upper
insulating layer is separately manufactured and is adhered to the

upper surface side of the metal base 1, the problem of deposition

of the thermal sprayed material in the gas supply path 3 of the

10



an insulating film or if the electrostatic chuck including the [|ower

insul ating layer, the attracting el ectrode, and the upper insulating |ayer
is separately manufactured and is adhered to the wupper surface side of the
metal base 1, the problem of deposition of the thermal sprayed material in
the gas supply path 3 of the 10 netal base 1 hardly occurs. Therefore, the
effect of the present invention may not be confirned sufficiently. [0016]

The ceram e rni he insul.at er Lnclude a
known ﬁ"g\r/\p&glr Bg\t%%h&aéggﬂigl g&mgﬁﬁg(Al éfpéol\n/\%’er&eaﬁ%q‘:éaq%tﬁ:mogu?nh%ﬁé?%agn ALN)
powder, a zirconia (ZrQ2) powder, a silica (S Q2) powder, and the liKke,

whi ch AEY B¢ isgedad Wt R senfcomsdatuibheiertifio or nore. [0017] Furt her,
after formng the upper insulating layer 6, a hole is forned fromthe upper
i nsul atlio®g ellayer siTie cenamic phwdeydorsippriingpbhs lomdreinBal of indéagetral
base 1 as illustrated in FIG 4 (d) , so that the hole penetrates the

adhesi uemgybifaekiag & henowaosandt Vsuat B odhl gl udanat Al fenebywhiern khe
t hrough hole 9 comunicating with the gas supply path 3. Means for formng

the thnough Oh?ttgfliy&g (80 DBcRaLE ! ch! m%%ﬁjrﬂreﬁg%y)ag%w@%qef 2 sTREBLNI NG

processes, preferal _ rifl ort T e used._A I'anond

par 1 cURHOR) FERIES | 969 oL M EnSBLARaY Fotio6m §LORE LoVl comhiurkirRg

| ayer but al so the upper insulating layer is formed by
of two or more.
(0017] Further, after forming the upper insulating layer 6,
a hole is formed from the upper insulating layer side toward the
gas supply path outlet 3a of the metal base 1 as illustrated in
FIG. 4(d), sc that the hole penetrates the adhesive 8 blocking the
gas supply path cutlet 3a, to thereby form the through hole 9
communicating with the gas supply path 3. Means for forming the
through hole 9 may not be particularly limited, and general machining
processes, preferably a diamond drill or the like may be used. A
diamond drill is superior in cutting force and durability, and hence
is particularly effective in the case where not only the lower
insulating layer but alsc the upper insulating layer is formed by
thermal spraying, or in the case of forming a lot of through holes.
Further, it is preferable to use a diamond drill while jetting
compressed air toward the gas supply path outlet 3a so as to form
the through hcle. By jetting compressed air while a hole is being

formed, it is possible to prevent accumulated scrapes and chips

from directly dropping in the gas supply path 3. Pressure of the
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thermal spraying, or in the case of formng a |ot of through hol es.

Further, it is preferable to use a dianond drill while jetting conpressed
air toward the gas supply path outlet 3a so as to form
jetting conpressed air while a hole is being fornmed, it is possible to
prevent accumul ated scrapes and chips

supply path 3. Pressure of the 11 conpressed air is preferably 2 to 5

kg/ cn2 consi deri_ng, wor kabi I jt and the like. ,[]0018] .Si ze of the through
ol o oCRBYBESSESI ShEd § RIRMEHARITLG C0 % o SO e o S h g ottt 1 ach
3a forned in the netal base 1. An opening size (dianmeter) of the
outlet 3a is approximately 1 to 5 mm For exanpl e,

out| et

gener aingatheuppky - pat h

if the opening size of the gas supply path outlet 3ais 1.4 mm it is

preferabbes]that tbhezdisMmehertpfolidie Holosatayhbe eldks isfimd dnapps oxdameel y be
0.2 to 1 mm If the opening size of the gas supply path outlet 3a is |arger

than t

than theei aBiese e e LNOURAI) 829 Hhe188he! ¥EenBablpokhotdie 0as

3a remal ns I n-par on the 1inner surface of the gas

t he t hrough hol e.

fromdirectly dropping in the gas

By

supplyggath out| et 3a.. Then aiquﬁgﬁ%a)qgﬁircled %é" he _broken,line in FIG
a

4(d),
| ayer
adhesi
powder
-1 nvent

PGntti ST PRELFECEL%Fe &% 858

Qut et cimtish AORF LHAF S 1wl
formng the ower insulating layer 4 is used in the present
sbpe of the gas supply path outlet 3a is 1.4 mm, it is preferable

that the diameter of the through hole 8 should approximately be
0.2 to 1 mm. If the opening size cf the gas supply path outlet 3a
is larger than the diameter of the through hole 3, the adhesive
8 blocking the gas supply path outlet 3a remains in part on the
inner surface of the gas supply path outlet 3a. Then, as a part
encircled by the broken line in FIG. 4(d), a junction interface
between the adhesive 8 and the lower insulating layer 4 is formed
in part of the gas supply path outlet 3a. Because the adhesive 8
containing the filler made of the same material as the ceramic powder
forming the lower insulating layer 4 isused inthe present invention,
a satisfactory junction interface may be obtained, and hence the
secure adhesiveness may be sustained against thermal stress or the
like, to thereby eliminate a possibility of occurrence of a crack,
a gap, or the like, with more reliability. In addition, as
illustrated in FIG. 2, the gas supply path outlet 3a may be formed
so as to increase in diameter gradually toward the upper surface

side of the metal base 1. Alternatively, the gas supply path outlet

12
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4 is formed in part of the ggs supply path outl et 3a. Because the
de - t HOs sramipaer L4l the epr T ami ¢



a satisfactory junction interface nmay be obtai ned, and hence the secure

adhesi veness nmay be sustai ned against thermal stress or the Ilike, to
thereby elimnate a possibility of occurrence of a crack, a gap, or the
like, with nore reliability. In addition, as illustrated in FIG 2, the gas

supply path outlet 3a may be forned so as to increase in dianeter gradually
toward the upper surface side of the netal base 1. Alternatively, the gas

supply_path outl et 2 be formed to have_a.coupniersun ortion.3b as
1T oSt PRSeber forira 15 Bavens, nobBberriorirest i fRe hanter SL08E Fafdeninly

| arger __amount between the through hole 9 and the inner surface of the gas
suppl yFB&t-h3out VeEh3hhepgkFhguchErPEnctPBnaftheeivacd wWePAinFeinoharger
insulating layer 4 further reliable. [0019] According to the present

i nvent aepunthbetippen shef@tecugh Hdiee ebald bhseirnemysef agreowtd takt gast he
gas supply path outlet 3a on the upper surface side of the netal base 1 is

bl ockeduwitl iy phbE Adhest ¥ SmaRinfhehadhegiciendihteehed wiih ithe sukkace of
the wupper insulating layer 6 for attracting the substrate w naybe ground

after Egggingi%glg.ltaI%e(}g%gi@O&& 1O & fee.by performas an appropriate

snoot hing proce N, ‘a gas trench having a predeterm ned shape

may be forrrﬁd in the upper insulating |ayer, 6 after form ng t he t hrough
hol e 9 [881PAat t he ACEORIAHGT LS FRe g WGHSAAR,  thewdPReTheubhgke

surface of the substrate w As a matter of course, it is possible to adopt
a strucfutbe mebhahubase Uk may peogessndorfter the gas supply path outlet

3a on the upper surface side of the metal base 1 is blocked with
the adhesive 8 and the adhesive 8 is cured, or the surface of the
upper insulating layer 6 for attracting the substrate wmay be ground
after forming the throughhecle 9, to thereby performas an appropriate
smoothing process. Inaddition, a gas trenchhavinga predetermined
shape may be formed in the upper insulating layer 6 after forming
the through hole 9 so that the cooling gas is supplied uniformly
toward the back surface of the substrate w. As a matter of course,
it is possible to adopt a structure, a manufacturing process, or
the like of a conventional electrostatic chuck apparatus as long
as the effect of the present invention may not be affected. Further,
the gas supply structure obtained by the present invention may use
the same coolinggas as the coolinggasused inageneral electrostatic
chuck apparatus, and it is unnecessary to change gas flow rate,

gas pressure, or the like in particular in gas ccocling.

Effects of the Invention
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the like of a conventional electrostatic chuck apparatus as long as the
effect of the present invention may not be affected. Further, the gas
supply structure obtained by the present invention nmay use the same cooling
gas as the cooling gas used in a general electrostatic chuck apparatus, and
it is unnecessary to change gas flow rate, gas pressure, or the like in
particular in gas cooling. Effects of the Invention 13 [0020] According to

t he method of manufacturing the gas suppl structure. of the present

| nvent BR2OTt {5 pRESPERERDG REPR TRaod REJBRRTBAF FYE 1BF (R GRFeRERP bY
deposition and adhesion of a part of thermal sprayed material in the gas
suppl yspauhatutet pé hbeabrelsgns whzentien.owdr lisnddsaine Ity el inidatered by
thermal spraying. Therefore, it is possible to elimnate the conventi onal

pr obl ea pbhaibil payt o 6f odepsBéhse SHif paEwlSs L OYeh hend wadite & hén copl 4 Ngag@S in
the gas supply path so as to cause unevenness of gas flowrate to be

suppl i g€ EHeHﬂQlSB?:?Eﬂréhemﬁit@%ia‘ir 1ihoche el ek B SRS gl nsi ge so as

to cause contam nation. The nethod according to"the “present invention nay
but ol B8ET ATy B P Bl AP AP o & M p s G BEME A TACH 1 eady
reached the product |ife so as to reproduce the gas supply structure.
[0021] Tharafarei oht EReP§aSiBAFPLY SLANdDELE SHCaGRY Rt idnal mrakiam
invention is capable of preventing nonuniformjet anount
that a part of deposits suspends together with the cooling gas in
the gas supply path so as to cause unevenness of gas flow rate to
be supplied to the substrate side, or to be jetted to the substrate
side so as to cause contamination. The method according to the
present invention may be adopted not only in manufacturing a new
electrostatic chuck apparatus but also in reusing a used
electrostatic chuck apparatus that has already reached the product
life so as to reproduce the gas supply structure.
[0021] In addition, the gas supply structure obtained by the
present invention is capable of preventing nonuniform jet amount
of the cooling gas and contamination due to deposition of thermal
sprayed material or the like. In addition, the metal base and the
lower insulating layer has a satisfactory junction interface in

the gas supply path outlet, and hence the gas supply structure excels

in durability over a long pericd of time.

Brief Description of the Drawings

[0022] FIG. 1 is a cross sectional explanatory diagram of an
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of the cooling gas and contam nati on due to deposition of thermal sprayed
material or the like. In addition, the netal base and the |ower insulating
| ayer has a satisfactory junction interface in the gas supply path outlet,
and hence the gas supply structure excels in durability over a |ong period
of time. Brief Description of the Drawings [0022] FIG 1 is a cross
sectional explanatory diagramof an 14 electrostatic chuck apparatus havi ng

t di to t t i ti . FILG i
cross SEEPHEASHERE el y SaPag AR or PEVE Gad 98Pl SRR Lot ged i n
part. FIG 3 illustrates a variation exanple of the gas supply structure

accor (ARgC¥éinGet pr EBBENPTERPBAt LIBHEARAONs a cross sectional explanatory
di agram thereof enlarged in part. FIGS. 4 are cross sectional explanatory

diagranms il |EBGrakiig a areafsctturamg pErocletha ol di gasans uphlthestgasct ur e.
FIG 5 is a cross sectional explanatory diagramillustrating a conventional

exanpl g,9h1 fns€l-aetnpet ahl §rgBdCknappatat us. Description of Synbols [0023]
1. nmetal 'base, la: placenent table, 2: liquid duct, 3: gas supplypath, 3a:

O attrhct | o3 ot Peass Tt iipr TR P le S5 Bl St Y Shucic

8: adhesive, 9: thro%gh , . . ,
structure according to the present inventionand is a cross sectional

explanatory diagram thereof enlarged in part.

FIGS. 4 are cross sectional explanatory diagrams illustrating
a manufacturing procedure of a gas supply structure.

FIG. 5 is a cross sectional explanatory diagram illustrating

a conventional example of an electrostatic chuck apparatus.

Description of Symbols

[0023] 1: metal base, la: placement table, 2: liquid duct, 3:
gas supply path, 3a: gas supply pathoutlet, 3b: countersunk portion,
4: lower insulating layer, 5: attracting electrode, 6: upper
insulating layer, 7: electrostatic chuck, 8: adhesive, 9: through

hole, 10: deposit

Best Modes for carrying out the Invention

[0024] Hereinafter, preferred embodiments of the present
invention is described in detail with reference to the attached
drawings.

Example 1
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hol e, 10: deposit Best Mddes for carrying out the Invention [0024]
Hereinafter, preferred enbodi nents of the present invention is described in
detail with reference to the attached draw ngs. Exanple 1 15 [0025] FIG 1
Is a cross sectional explanatory diagramof an electrostatic chuck
apparatus having a gas supply structure according to the present invention,
and FIG 2 is a cross sectional explanatory diagramof the gas supply

struct Iarge | r.t e

aluninﬁéﬁ?g nalnISF%gsggls m% %QF§§§ﬂ$ a%?%lg%ggé?%r f%?ng n@P%Hcon
waf er havi ng a di anet of 300 mm_An upper surface side of the metal base
1 has &l$FacHERELICT L%F]T a2RRAAGUS dPAWERSr f 9266 $HRPIY &FFUGTIHe i quid
conduit 2 are formed inside the netal base 1 so as to allow water supplied
from tdaecdoheng g theepsedent oinveriicn e addFiGowe dwt afemss Ifedtdweral
surface side again. Further, a gas supply path 3 is formed for supplying a
cool i ngxesnstuppy i @thdroamdihaeHeoowas suppagessidetote dhear@éalibasetl (as -
illustrated by broken lines with arrows in FIG 2) to the substrate w

attr ag—i&.de L Qntgr%rabn? &CLE AtAtd © &Qé'(ilfnacye 5 atlu'msi ﬂﬁrf@ﬂa!l.ﬁﬁ.g dl'es-g}e.L supply

pat h I's des |n nDre etall as fo e gas supply path 3 is
forned to extend in. -part fro |n§1de of HH%xﬂF&%fer@ﬁgv%n§9¥%ﬁ%d£¥%r

pl acer’?gh]th‘ tabl for attracting a si
of 300 mm. An upper surface side of the metal base 1 has a placement
table la having a diameter of 196 mm. In addition, liquid conduit
2 are formed inside the metal base 1 so as to allow water supplied
from the lower surface side to circulate and flow ocut from the lower
surface side again. Further, a gas supply path 3 is formed for
supplying a cooling gas supplied from the lower surface side of
the metal base 1 (as illustrated by broken lines with arrows in
FIG. 2) to the substrate w attracted to the electrostatic chuck
7 that is formed later. The gas supply path 3 is described in more
detail as follows. The gas supply path 3 is formed to extend in
part from inside of the metal base 1 toward the placement table
la side of the metal base 1 with a diameter (d,) of 2.5 mm, and is
chamfered in the vicinity of a surface of the placement table 1a
(which is called usually a c-surface, and is chamfered in a range
of C0.2 to 2 mm). Specifically, the gas supply path cutlet 3a has
a diameter increasing gradually from a depth of about 5 mm of the
placement table la toward the surface of the placement table 1la,

and an opening on the surface of the placement table la has a diameter

le



| a side of the nmetal base 1 with a diameter (dz) of 2.5 nm and is
chanfered in the vicinity of a surface of the placenent table la (which is
called usually a c-surface, and is chanfered in a range of CO2 to 2 m.
Specifically, the gas supply path outlet 3a has a dianeter increasing
gradually froma depth of about 5 nmof the placenent table la toward the
surface of the placenent table la, and an opening on the surface of the

pl ace t, tapl as di t dl f The e gas
suppl g‘?gh)t h&gu 1‘J’ef}psrp:3a 12356 escerq‘{ 63e%65§£320\‘r)ea osrl‘?%)?waf%ﬁle %%%éé %; %%e

pl acenent table la is 150 in total, which are distributed at uniform

i nt er vARSCT1PBB28POKE: EPTFERDINGBUSE fgce I e P iREsmenantfi @ ah? ng

the sane with organic solvent, the adhesive 8 was injected in appropriate
quanti iy LAPoinh&ogad ,swhplch paehddstirdowlad rdmurhic orsurifraoerofils he
pl acenent table |a using a dispenser. The adhesive 8 used here is

Cer amalponds$69 (tradesrr keddvNigmeor P asiicite meftel bEHBA) 1 dd Cd i’ NS
filler made of al um na and does not contain a sodium conponent. The

adhes! Vfe8 e TidiPotQaAPer aX1 UBLE) Y the WHHLLIVE feBbl ddEaldan £ the

pl acenen I Ition, esive was a n the
chanfered part of the_gas_ supply ath outlet 3a, and excessive adhesi ve was
F emovedPEEoPRAT 81 FURRE S LAl eRpERG BAEnE OB ¥R 5R ST LI B2 KEEOM THEt he
adhesive B. Then, the adhesive 8 was dried to be cured for 12 hours at room
t enper dvtface ahdhahedagementetabilem aapidwiéer dbFPpREELy afh9RADIH VRS

8 used here is Ceramabond 569 {(trademark of Aremco Products, Inc.
UsA), which contains filler made of alumina and does not contain
a sodium component. The adhesive 8 was filled to approximately 2
mm in the depth direction of the placement table la. In addition,
the adhesive was also filled in the chamfered part of the gas supply
path outlet 3a, and excessive adhesive was removed so that all the
gas supply path outlets 3a were blocked with the adhesive 8. Then,
the adhesive 8 was dried to be cured for 12 hours at room temperature,
and then a melted alumina powder of purity at 99.%9% was
thermal-sprayed onto the placement table la of the metal base 1,
to thereby form the lower insulating layer 4 having a thickness
of 200 um. Next, a predetermined mask was placed on the surface
of the obtained lower insulating layer 4, and a tungsten powder
of purity at 99.99% was thermal-sprayed, to thereby form the
attracting electrode 5 having a thickness of 50 um. In addition,
an alumina powder of purity at 99.99% was thermal-sprayed onto the

attracting electrode 5, to thereby form the upper insulating layer
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t hermal - sprayed onto the placenent table la of the nmetal base 1, to thereby
formthe lower insulating |ayer 4 having a thickness of 200 um Next, a
predet erm ned mask was placed on the surface of the obtained | ower
insulating layer 4, and a tungsten powder of purity at 99.9996 was

thermal -sprayed, to thereby formthe attracting electrode 5 having a

t hi ckness of 50 um In addition, an alum na powder of purity at 99.99% was
t hermal - sprayed onto the attracting electrode 5 to thereby formthe upper

i nsul aPi ES Fé?e? t%7c N&EF R g%o ness of 300 um [0027] As descri bed
above, the electrostatic chuck 7 having the lower insulating |ayer 4, the
attraciPAg7él ect roBs Sesgribefeabopperthaselectrgstayer ehu@hs?fmayidagon t he
upper surface side of the netal base 1, and then holes were forned fromthe
upper theulevénginsayetisgdesyemnar d tihee apasialcitdngy edecespadrdEngahd the gas
supply path outlets 3a in the nmetal base 1 in the vertical direction so as

to penﬁﬁﬁékelﬁgﬁlﬁﬂﬁﬁg §Q§§§'@f’@%stﬂbﬂﬂéﬁQQVtE%rbeBEOHGBfHEEe§1de of

connunlcatlng mnt t e gas supply path 3. In thls case, a dianmnond drill was

(i oughiRaIes Tabihg L BT RE e g W%%feaP@rff*’e O RS T

each of all the gas suppl path outlets 3a in the netal base 1 FlnaIIy
burrs 5ﬁH66lFléénﬁSWéﬁﬁst%ér@Oﬁéﬁ&ﬂ&§ FERSHOENE ©9 M R TisF WP BY gani ¢
solvent, to thereby conplete the electrostatic chuck apparatus having the
gas sup@tkl stitlietarg2a in the metal base 1 in the vertical direction so

as to penetrate the cured adhesive 8, to thereby form through holeé
communicating with the gas supply path 3. In this case, a diamond
drill was used while supplying compressed air at approximately 3
kg/cmz, so that the through hole having a diameter {(d;) of 1 mm was
formed corresponding to each of all the gas supply path ocutlets
3ainthemetalbasel. Finally, burrsandoil componentswere removed
by ultrasonic cleaning using organic solvent, to thereby complete
the electrostatic chuck apparatus having the gas supply structure
according to the present invention.

Example 2

[0028] Next, an example of a case of reproducing a gas supply
structure of a used electrostatic chuck apparatus is described.
[0029] First, the upper insulating layer 6, the attracting
electrode 5, and the lower insulating layer 4 were removed from
a used electrostatic chuck apparatus by machine grinding with manual
work in part. In this case, the process was performed so that the

lower insulating layer 4 remained in part on the surface, and further
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according to the present invention. Exanple 2 [0028] Next, an exanple of a
case of reproducing a gas supply structure of a used electrostatic chuck
apparatus is described. [0029] First, the upper insulating |ayer 6, the

attracting

el ectrode 5, and the lower insulating |ayer 4 were renoved from

a used el ectrostatic chuck apparatus by machine grinding with manual work
inpart. In this case, the process was perforrred so that the |ower

i nsul atin
sandbl QSC’E

4 d t f d furth 18
A% PRRE 0 Yo RELC8 "ERLEC (A8 A hAL P LA HLRBTRE by ( he

thickness in a range from0.05 to 0.5 nmm Thus, the netal base surface was
expose®ysshehhhirkaesssdnof ¥Yardpl BEefehtO &t £ -5 &mof Thuspethe Batall was

reduced to 30 }imor smaller. Next, the gas supply path outlet 3a of the

net al

base tuwdacehamfseeagosedasor ahge flammegs2ofotBenpl soementotpbep

the netal base 1 for reproduction. [0030] After renoving burrs of the
above- 4gsgki bRd xﬁ@t‘.é‘i BASE 1 Ladhd 8l el eg $ 58N YR SHalil 37 9aREGSOLYENT

all t

he gas supp y path outlets 3a were blocked with the adhesi vé 8

are

21 Ui nd2BonBP P gl Py AT 98766 S48 TREA Mo obR dybss %%9Fﬁ£eéeaeeﬁent

| a of the netal base 1 to thereby formthe | ower i_nsulating_|ayer
4. Her 83NgRe fIAMEKFRs3 BP £hBM &Rerd§ nk®i BFFRATEafbe Mafad &asq ol for

tabl e

reproduction.

[0030] After removing burrs of the above-described metal base
1 and cleaning the same with organic solvent, all the gas supply
path outlets 3a were blocked with the adhesive 8 similarly to Example
1. Then, after the adhesive 8 is cured, a melted alumina powder
of purity at 99.99% was thermal-sprayed onto the placement table
la of the metal base 1, to thereby form the lower insulating layer
4. Here, the thickness of the lower insulating layer 4 was set to
200 um + o (o corresponds to the removed thickness of the metal
base 1). Next, similarly to Example 1, the attracting electrode
5 and the upper insulating layer 6 were formed.

[0031] As described above, the electrostatic chuck 7 having
the lower insulating layer 4, the attracting electrode 5, and the
upper insulating layer 6, was formed on the upper surface side of
the metal base 1, and then the through holes were formed, similarly
to Example 1, so as to correspond to all the gas supply path outlets
3ainthemetalbasel. Finally, burrsandoil componentswere removed

by ultrasonic cleaning using organic solvent, to thereby reproduce
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200 pm+ a (a corresponds to the renoved thickness of the netal base 1).
Next, simlarly to Exanple 1, the attracting electrode 5 and the upper
insulating layer 6 were forned. [0031] As described above, the electrostatic
chuck 7 having the lower insulating layer 4, the attracting el ectrode 5,
and the wupper insulating |layer 6, was formed on the upper surface side of
the netal base 1, and then the through holes were forned, simlarly to
Exanple. 1, so as t Qrrespond to all the gas |y path outlets 3a in the
net al g&?ee ?c%FﬁﬁEP&}cbﬁﬁﬁgﬂaﬂﬂp%{?t%% ‘ﬁ%$$§ﬂ&£9ésr§HBPgM ShyUGFtF&soni ¢
cl eani ng using organic solvent, to thereby reproduce 19 the electrostatic
chuck apFeraing rayvitly thHespi sUpRBt s ucture according to the present
invention. Industrial Applicability [0032] The gas supply structure
according to the present invention nay be applied to a plasnma process
apparatus, an electron exposure apparatus, an ion inplantation apparatus,

and thenplise riWhi apAredisiedidyp @ manufacturing process of a sem conduct or
device, an ion doping apparat'us and the |like which are used in a

ol oot rdBEAPIC chuck TEpptna: UPBYK” shnidie 1 Re Sablinh, Tis Thifeete o

according to the present invention nmay be applied not only to a case of
pr oducitRYCRtAOR BRERS 6PPAtlcd ERRRLASPAr BYSeSHAPRAT 4 &1 c848CBFOReusi ng
an electrostatic chuck apparatus that

exposure apparatus, an ion implantation apparatus, and the like

which are used in a manufacturing process of a semiconductor device,
an ion doping apparatus and the like which are used in a manufacturing
process of a ligquid crystal display panel, and other various
electrostatic chuck apparatus. In addition, the gas supply
structure according to the present invention may be applied not
only to a case of producing a new electrostatic chuck apparatus
but also to a case of reusing an electrostatic chuck apparatus that

has already reached the product life.
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has al ready reached the product life. 20 CLAIMS 1. A nethod of

manuf acturing a gas supply structure for use in an electrostatic chuck
apparatus, the electrostatic chuck apparatus conprising a netal base and an
el ectrostatic chuck having a lower insulating |layer, an attracting

el ectrode, and an upper insulating |ayer, formed on an upper surface side
of the nmetal base, the gas supply structure being for supplying cooling gas
supplied froma lower surface side of the netal base to a back surface of

a substrate attracted to the upper iG1tiMiing | ayer side through a gas
supply path provided to the netal base, the nmethod conprising: a step of
form ng the |lowe® mnashbdt ohgndrayfecthyr ireemgbsspuppipgst vfichucerizom asgowder
onto the upper surface side of the netal base; a step of formng the

attractingafl ectd ®tessiasi€p cohickordppirdthes Uppek |abedtetbdgat a¥eichydk or to
t he above steps, a step of blocking a gas supply path outlet on the upper

S“rfacﬁaeps;!afjxf als %%g%hsqlné)g%%e 1 B2l éxqc'i‘% V\%g?cgﬁege?g&%gc lk'ﬂ de of

t he sa erlal ceramc use
the lower_insulating |ayer; and a_step, of fornln t hr ough oIe fron1the
Upper ISR P E3rig| LaVehnard RhETBESLBHpRLS ChAPHSoURPSt Bt HERE ot al

base, the through hole communi cat ing with the gas supply path, after
f or mi ng.nswhatibpedayiegul fermgdiciyan. upper surface side of the metal base,

the gas supply structure being for supplying cooling gas supplied
from a lower surface side of the metal base to a back surface of
a substrate attracted to the upper insulating layer side through
a gas supply path provided tc the metal base, the method comprising:

a stepof forming the lower insulating layer by thermal spraying
of a ceramic powder onto the upper surface side of the metal base;

a step of forming the attracting electrode;

a step of forming the upper insulating layer;

prior to the above steps, a step of blocking a gas supply path
outlet on the upper surface side of the metal base with an adhesive
containing a filler made of the same material as that of the ceramic
powder that is used for forming the lower insulating layer; and

a step of forming a through hole from the upper insulating
layer side toward the gas supply path outlet of the metal base,
the throughhole communicatingwith the gas supplypath, after forming

the upper insulating layer.

2. A method of manufacturing the gas supply structure
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2. A nethod of manufacturing the gas supply structure 21 according to claim
1, wherein an aperture dianmeter of the gas supply path outlet on the upper
surface side of the nmetal base is larger than a dianmeter of the through
hol e, and the adhesive bl ocking the gas supply path outlet remains in part
on an inner surface of the gas supply path outlet so as to have a junction
interface between the adhesive and the |ower insulating |ayer in part of
the gas supply path outlet. 3. A nethod of manufacturing the gas supply

st r uct @egorsdaw gpPrgtaon dl. avlhe e inveey apRTEHESH bane ke off the s SYppply pat h
outlet increases gradually toward the upper surface side of the netal base.
4. A mpiahed oot 1e@nvhacher ipgetheughacs uppdy @fruhﬁlMEiaJ&Q@QEdh@gthgékain12
wherein the gas supply path outlet has a countersunk portion. 5. A nethod

of manyiac arafgméeergaﬁ @ﬁmlmoﬁfgw%%e aﬁ&cﬂﬁéj'é?ﬁlésol\% @51@&1 @%@ n the
adhesive is nade of a filler and -an al koxi de. 6. A method of manu acturing

the gas _supply.structure -according to_claim mhereln t he |kOXId is free
of 2 ogAuRTEbavLBAGR 005385 PRinLlRoinch Shach L arring CHE Tgae Sl
structure

gas supply path outlet so as to have a junction interface between

the adhesive and the lower insulating layer in part of the gas supply

path outlet.

3. A method of manufacturing the gas supply structure
according to claim 2, wherein the diameter of the gas supply path
outlet increases gradually toward the upper surface side of the

metal base.

4. A method of manufacturing the gas supply structure
accerding to claim 2, wherein the gas supply path outlet has a

countersunk portion.

5. A method of manufacturing the gas supply structure
according to claim 1, wherein the adhesive is made of a filler and

an alkoxide.

6. A method of manufacturing the gas supply structure
according to claim 5, wherein the alkoxide is free of a sodium

component .
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according to claim1, wherein the step of formng the through hole

- conprising formng the through hole by using a dianond drill while jetting
conpressed air toward the gas supply path outlet. 8. A gas supply structure
for an el ectrostatic chuck apparatus, the gas supply structure being
obt ai ned by the nmethod according to any one of clains 1 to 7. 9. An

el ectrostatic chuck apparatus, which includes the gas supply structure
obt ai ned by the nethod according to any one of <clains 1 to 7. 23

7. A method of manufacturing the gas supply structure
according to claim 1, wherein the step of forming the through hole
comprising forming the through hole by using a diamond drill while

jetting compressed air toward the gas supply path outlet.

8. Agassupplystructureforanelectrostaticchuck apparatus,
the gas supply structure being obtained by the method according

to any one of claims 1 to 7.

9. An electrostatic chuck apparatus, which includes the gas

supply structure obtained by the method according to any one of

claims 1 to 7.
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