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[ 0001] The present invention relates to a nmethod of

DESCRIPTION
METHOD FOR MANUFACTURING GAS SUPPLY STRUCTURE IN ELECTROSTATIC CHUCK
APPARATUS, GAS SUPPLY STRUCTURE IN ELECTROSTATIC CHUCK AFPPARATUS,

AND ELECTROSTATIC CHUCK APPARATUS

Technical Field

[0001] The present invention relates to a method of
manufacturing a gas supply structure applied to an electrostatic
chuck apéaratus, a gas supply gtructure applied to an electrostatic
chuck apparatus, and an electrostatic chuck apparatus.
Specifically, the present 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 1like, 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. In
particular, contamination of the semiconductor wafer, the glass

substrate, or the like, tobe treated shouldbe controlledstringently



“manufacturing a gas supply structure applied to an electrostatic
chuck apparatus, a gas supply structure applied to an electrostatic
“chuck apparatus, and an el ectrostatic chuck apparatus. Specifically,
the present invention relates to a gas supply structure applied to an
el ectrostatic chuck apparatus, for cooling, with cooling gas, a
substrate attracted by an electrostatic chuck. Background Art
[0002] As to a plasna treatnent apparatus, an electron |ithography
appar at thesanidyan heptanmpaticinthppgsatns whandh hdwe be&e conlvenhianal 1y
used in a manufacturing process of a sem conductor device, and an ion
dopi ng appargtaFanElimeild ke sibisehase acusadital 1 panel Beiny reglaced
liquid crystal panel, it is required to securely hold a sem conduct or

waf er, gighasse sybsttabeat B chiex! dkfetttRlt Wk ianzebie el ebOrB8tatic
treated, w thout causing damage thereto. In particular, contam nation
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treated s 0 stringent these days, hence nobst 0
t he systens which kliave ee ventionally ’&ﬁ? eé I I t.he
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chuck systeps that utilize an electrostatic attraction force. This is
becausetESREPERT 4O BE AT LD EREESt T aPant i FAFGRF 47| 1T FRAy oD
cases) i s exposed to plasma during the treatnent to be spattered
t her ef r 8RPLBRLABIPR FrEEFRETDTAUS PN S EhETRFICPE SPRERCTRRat et Lead
causes the clanp to be spattered, which lead to generation of _
suspendtd genexgtianf ofheusperpistiadttert erlf ghessespendath mastainkallls
substrate, the sem conductor device or the liquid crystal display
panel i entogef reemingd ahibettate, toe serdmunductprolmriaet eritdie tiquid
yield, or the Ilike.
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 electrostatic
chuck apparatus includes a metal base 1 made of aluminum, copper,
stainless steel, or the like, an electrestatic 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



"[0003)FIG 5 is a schematic cross sectional view of atypical

el ectrostati c chuck apparatus, which illustrates a conventi onal

“ exanpl e of an electrostatic chuck apparatus. The el ectrostatic chuck
apparatus includes a netal base 1 nade of alum num copper, stainless
steel, or the like, an electrostatic chuck 7 fornmed on an upper
surface side (substrate w side) of the netal base 1. The

el ectrostatic chuck 7 includes a lower insulating |ayer 4, an

attract pfig-led sobsodet & vaddrarheppesaimsni abiargappyarr it teAseape extam e
of use of the electrostatic chuck apparatus, when the substrate w
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treatnent in, for exanple, a plasm apparatus, the tenperature of the
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Accordingly, it is necessary to cool down the tenperature of the

substra d t a rQRJ:i e . this
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so as tg_allo | I qui,d cool i di : re water to f|
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heat exchapger and the like (nat shown) js.cirgulated inside the.
Total *biSEL T GIEMET, PRES: PSRt rarh the PSRIAtE b o8 addition
indirectly cooling the nmetal base 1 by cooling the substrate w as
descri bk HdiEeciobh&odEams the emabtRAFS 1 Wi EROLOBE| HeF gadbsteindie
as helium supplied fromthe | ower surface side of the netal base 1

i s suppViasddeacrheehadrveurdtdar vedes @iret foriakipaleiah cAPdLRY 3-gas
supply path 3 provided to the netal base-1, to thereby cool the

subst r atechvad hedtibp, $QiU]dd fopuethe domeyl syr faes cogle n§ tieamstafl
the latter, that is, in order to send the cooling gas supplied from
t he | ovedses urifsasepsl ted ab tHHechandt alir base sidé oft tiee babkt Band acchsiudg
of the substrate w attracted to the electrostatic chuck 7 so as to
cool thg Gameuppay papPly pravhdedttetthe( @asabXxbmtsti, hobesie Bephadony
a dianeter of approximately 1 mmare usually formed in the upper

sur f acepigd daft ddte RElakebase 1. After formng the el ectrostatic
chuck 7 on the upper surface side of the netal base 1, through hol es

are for gy 4yr om t he,upner, Eé‘%g\ggb'g%é 8YS61if fkd8s ¥ {i1accer, that

el ectrostatic chuck 7 to the upply path outlets 3a, so as't

2l 1 ow the §R9LIAIG- 985, b AUBRLEEL DAL 1 e Daglcontilace Sfdhe

- substrate w re, IS require cool i ng gas uni

to the sSJ{JcPeStorfa%ge metal base 1 to the back surface side of the substrate

w attracted to the electrostatic chuck 7 so as to coocl 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 & side of the electrostatic chuck
7 to the gas supply path outlets 3a, so as to allow the cooling
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



"w, and hence the gas supply path outlets 3a on the upper surface side

of the nmetal base 1 may be forned as many as approximtely 200 in the
case of the netal base 1 for attracting a sem conductor wafer having
a diameter of 300 nm for exanple. [0005] Meanwhile, when form ng 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 | ower
insulating layer 4 is fornmed by thermal spraying of a ceram c powder,
for exampl endahpace die tdees shephil paiph ayad eter dai on powd ayppeay berface
deposited in the gas supply path 3 via the gas supply path outlets

3a. The gejposift the matébhebges Supy pep@bbmddnay mHey e dppeoxiahtaly
gas frombeing jetted out, making an anount of gas to be jetted

nonuni f afg WAethd Rasel 8EtHRShata L Heck EPPaAtatustifgus@dmnikBnductor
addition, the deposit 10 naybe jetted out togetherwith the cooling

gas towglG.the 94Rst £ akLaie &l e ARE oMRY, PEGP By sy e of

contam nation. Thefefore, the inventors of the present invention have
pr opose t hod af ngﬁj LN E!@t' I ; pp!

pat h ou?[l@togga of ?%% nme a@’bg'g‘ghﬁ e oﬂr&‘ggfh%r %1&%&?%%?%%\/\%?&&% 7 dn
insulating | ayer 4 ee Paragraph 0010.in, Patent Docunent 1).

Hovever “IAEERER A e T SEnEns Mt L B dr D viS 1ge Pty paen
outlet 3a requires engrnous efforts t sQ it is necessary
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Di scl osure of the Invention _
by thermal spraying of a ceramic powder, for example, a part of

the thermal - sprayed ceramic powder may bé 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
~ 1l0may be jetted out together with the 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 ocutlet 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



"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
following fact as a result, to thereby conplete the present

i nvention. Before formng the |Iower insulating |ayer, the gas supply
path outlet is blocked with adhesive containing filler made of the
sane material as the ceram c powder to be used for form ng the |ower

i nsul at ibagpbllaypeto Pétsolvdd mprde Invehbiong | ayer is forned, through
hol es are forned fromthe upper insulating | ayer side toward the gas
suppl y patleput | et . USer thesudircysadimeisl, vihy iofventergast SePpyesent
structure is dramatically inproved, and occurrence of cracks that my

occur i AnkRetrkBhehbaserhetneenstiiE dettte RRASe sapg1yheckO¥Blire of the
insulating |ayer in the gas supply path outlet may be avoi ded.

[ 0007] T*é‘i'é%ft%gtatic '&L?crk ARLaeht 0, L MRSk W dPihd ‘%aEEOXé de

a nethod of formng wth ease the gas supply structure for
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nonuni f ormj et ano cool T'ng gas an contanlnatlon ue
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with 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, {:hrough 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.
[0007] 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 ﬁaterial or the like.
[oooe] 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 cooling gas and contaminationdue todepositionof thermal sprayed

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



is to provide the gas supply structure for the electrostatic chuck
apparatus, which is capable of preventing nonuniformoutflow of the
“cooling gas and contam nati on due todepositionof thermal sprayed
material or the like, while the nmetal base and the |ower insulating
| ayer have a satisfactory junction interface therebetween in the gas
supply path outlet. Means for solving the Problens [0009] That is, the
present invention provides a nethod of manufacturing a gas supply
struct uleykorhaee 4 rsaansfeetbrygsiaaiciwhiokeappae athesrelidtaveen in the
el ectrostati c chuck apparatus including anetal base and an
el ect r oghat EGpsiickat@vdutgiex | ower insulating layer, an attracting
el ectrode, and an upper insulating |layer, formed on an upper surface
side of the netal base, the gas supply structure being for supplying
cooling gas supplied froma |lower surface side of the netal base to a
back SUMEQEﬁ 9£ras§i¢¥ﬁqfﬂﬂé #lhaeked to the upper insulating |ayer
side through a gas supply path provided to the netal base, the nethod
i ncl udi ng; step f.or.m n h j it b I
spr ayi ngg8P§£ cer a(r)nlfhcatpol\r/\%e%htgn?ggggglgu%ﬁp‘géﬂ%ﬁrpg%]g%é%g %f IR‘lgﬁfé(g@rre?fal
base ; a_st of formng the attracti el ectrode;. a step of formn
Che. uppBRIHRSETAFYIG 3 Bpe: SUBPEYr ST SaEEh coes gt P, SRpgproptat {¥
bl ocki ng_ a gg; supgly path outlet on the ugper surface side of the
metal bEBECHAPRAARCHAN SRR SEHCELAL AG CAUCKIARPATREYE o ludang smpetal
material as that of the ceram c powder that is used for formng the
| over i haae @Rkl lectrafiablstEPIa NRYERIng ey SO§HLRELRIf FYRY he
upper insulating |layer side toward the gas supply:path outlet of the
met al basezttrterttimpedhchobde camiunhcmpar insubat heg dayssuppfpymedtdn
after formng the upper

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



“insulating layer. [0010] Further, the present invention also provides
a gas supply structure for use in an electrostatic chuck apparat us,
“the gas supply structure being for supplying cooling gas supplied
froma |l 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 the netal base, the gas supply structure
bei ng obtai ned by the nethod including: a step of form ng the |ower

i nsul at iimgullayehgbyaféer mal spraying of a cerani c powder onto the
upper surface side of the nmetal base; a step of formng the

attractippgighect r odfrthext ephedfrd SurH Nord e JHPENo S Rl Dgad Y
prior to the above steps, a step of blocking a gas supply path ou Iet
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contalnlng 'er made o sane nmateri a at of fhe cer
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supply structure.
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 ceramié 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 through hole
communicating with the gas supply path, after forming the upper
insulating layer.
[0011] 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] Herei nafter, the present invention is described while
illustrating a procedure which relates to a nmethod of manufacturing
“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 held, and the term™"|lower surface" refers to
a surface opposite to the substrate to be attracted and held, unless
ot herwi se specified in the present invention. [0013]First, the gas
suppl y phtlyaeudmtl et fornee: onthhelggierssat fiachuskdgppafratne . mefate
base 1 as illustrated in FIG 4 (a) is blocked with an adhesive 8 as

il lustrahed the EeGn “hufidr suTliecadhesiors used shefeceam ahrsstibsteite
made of the sanme material as a ceram c powder that is used for

form ngst he dowerat msadedd Badl BYRI, Bndt iR FRlrmSPIaYd N GurlFBclirth®dfers
words, if thermal spraying of an al uni na (Al 203) powder is performed,

for exagpl g, Qkddie UPBEE S Usd 356 Shilge Et&ht?o;%%]téﬁéﬁeéoaﬁ& Hq,

formthe | ower 1nsul g?l ng ?ayer t he ad esive cont ai n al um na.

The reasgy, yoéﬁe%ﬁ%e%gé%-%ﬁgggﬁ%%@é Gt dddd gL aRdecgl the same

material" a hé "céramtc or m ng e I ower

i nsul atin yer i e the adh Si Vv [ cha i Stic
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| ayer, to thereby mnimze the_stress occurring in the interface with
t he Iomé‘l‘rf?\%%l%ltq%é’fl &her mgEali B2 se thethel jusagated 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 materiall 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 ceoefficient 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 applicatiocn, the electrostatic chuck apparatus

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



“[0014]In addition, according to the present invention, it is
preferable to use the adhesive nade of a filler and an al koxi de.

" Dependi ng on the application, the electrostatic chuck apparatus nmay
be exposed to a high-tenperature environnent exceedi ng 300C If the
gas supply path outlet is blocked with epoxy adhesive, the adhesive
may be sublinmed or carbonized in such a high-tenperature environnent.
In this case, the deconposed adhesive naybe jetted out in part

t oget herrfwthé dde sappllivngaghssutleadisgblecioahtvdrhnepoon.adhfestike, the
above-descri bed adhesive nmade of a filler and an al koxide is used,

t he abowgheBRik GRS Her ghbeime@>rMehrben Caesath 8MeR 4 hiyhetemperature
hi gh-tenperature environnent above 300C. It is nore preferable that

the al k%bé%oﬁl!a@ﬂ{d el +698t & 4k 2 t3RUGMEDHRAINANEBhes i fe RS, Blek Xt d84

contai ns a sodi um conmponent, nol ecules thereof nay be |ibérated in

the hig %utteﬂipﬁéé{ %gﬁth%?qiﬂ% %ﬁ)e { 885%%%%@, %acii’hgﬁé‘é LG Eﬂigaéf’&'k um

may di sturb the potéential at the juncti part of the sem conduct or
devi ce, _wi P t%% result that. a.fransistor satisfyi desi gn val ues
. ot et Paries massad teas Aehe AN detle Bepantl i 200 8 F e
to be used in_the present inventi.on i ncl ude fam |y _of products
of Cor an@bBFEA EREIRREYR B AARRCOPEP BIRR MEY PG PUBAYSL R EmbBri
569 (trademark of Arento Products, Inc. USA), may_ be an exanpl e of the
al koxi déighateHersa Hote CHLFORMENE odPeifh AP Snentt IFh&@CXPKBREHRY Ukl
does not contain a sodi um conponent include a case where the netal
f or mi ngthht Bh&adkiexide sbruddthah sutiaim awapehuB eaurpnestt . I the
interpreted to exclude a case where sodiumis inevitably m xed to the
extent ahhbxidescomtatmise st wboenrdesati bedlprobésnthe¢0Edh |t ere
bl ocki ng the gas supply path outlet 3a with the adhesive 8 and
confi r mippethedd tire taghhdsphet Snperaired, lehdihgwes contamination. In
particular, sodium may disturb the potential at the junction part
of the semiconductor device, with the result that a transistor
satisfyingdesign 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.

[0015] After blocking the gas supply path outlet 3a with the

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



insulating layer 4, the attracting el ectrode 5, and the upper
insulating layer 6 are fornmed in this order fromthe upper surface
side of the netal base 1 as illustrated in FIG 4 (c) . Here, the

| ower insulating |ayer 4, the attracting electrode 5 and the upper
insulating layer 6 may be forned in shapes, thicknesses, materials,
manuf acturing conditions, and the like simlar to those in a case of
a known el ectrostatic chuck apparatus. For instance, the upper and

| ower i nsul ers formed . of an dnsulating film
mmde. of THEPIRRITR BeReT) [Rbe ‘afEXpdhing 1 TRe st £ 1 it pieRARy
ceram c Eowder to _have a predeterm ned. shape. and t hi ckness. The

at t r act tRUEREERY ddwes DEOFBRted P18 MteH TroPIthey UPPRR S 2SS
formed by a spattering _nmethod, an ion plating nethod, or the |ike,
and i s EE8RERE thp@stalabppedbtas HlAeFEIRERE. 1IN BT ndticvel yieKere the
attracting el ectrode havi ng apredeterm ned shape nay be obtai ned by
t her mal lopenyinsglet iogndnal ¢e thet at tiactprigel egt wdde Sndret the wpstex
paste. However, the present invention achieves nmaxi num ef fect when at
| east t heshbaeing Aaybatd mgy keyLorned Snishaped , byhideressless preangmic 1of, a
ceram c powder on the upper surface side of the netal base 1. If the
| ower i paghekéngrimy ebndicsonBdamf tas 1ikdllsdmingrftd Mhoske ih 4 ase
el ectrostatic chuck including the | ower insulating |ayer, the

attract bath @h8eh'Odatrdidathe ¢HRE appsraBld NOFbayRistahRePehatRiper
manuf actured and is adhered to the upper surface side of the netal

base 1, ;588 é}bhﬁﬂﬁgitﬂ?fquﬁakg% Qndl B6n fﬁ%”?érn?e&i Azl r@{s‘%ﬁ'a%'m'gn

t he gas sup pat h of net al base hardly occurs. Thereforég,

the effgg anOf% Tﬁg{%ﬂhfg@eng{: HERY; bg. %%thl F‘?k ate,

suff|0|en eram cpo er for torm ngt insu atlng

I d K h
an’ al mﬁaﬁﬁfé’%ﬁ“@%  ERP Bl B a8 2 o3 é%”%méﬁd k¢ SRR,
( S 02) ?p%%(%gss?c\g ?ec‘ariflﬁ:,rgt%tlwglleclr;zn%yr%ge%may%eoporrhetfof ametal foil

conbi na

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, theattractingelectrode havingapredetermined shape
may be obtained by thermal spraying of conductive metal or printing
of conductive metal paste. However, the present inventiocn 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 f£ilm, or if 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



"[0017] Further, after form ng the upper insulating layer 6, a hole is
formed fromthe upper insulating |ayer side toward the gas supply
"path outlet 3a of the netal base 1 as illustrated in FIG 4(d), so
that the hole penetrates the adhesive 8 bl ocking the gas supply path
outlet 3a, to thereby formthe through hole 9 comrunicating with the
gas supply path 3. Means for form ng the through hole 9 may not be
particularly limted, and general machining processes, preferably a
di anond mdttialll bose tihaakidke cegyule. uskdrefork amhedefifett ofS theperéssnt n
cutting force and durability, and hence is particularly effective in

the casenwRateofOhaPot e dpwekmeasshatidtd@yer but al so the upper
i nsul ati ng Iayer is formed by thermal spraying, or in the case of

form ng @ehey of thfr&w&mceﬁow&wmefomfng@h@w&@f@Hgﬁlaeml_ffa;aer

di anond dr|I mhlle jetting conpressed air toward the gas supply path

o iﬁ%gg e| ngr]?}(‘)r mec?to QIR o %Pyai&ﬁﬂapg@ﬁo%r ?%ﬁuﬁ

while a IS pOSSI eto preven accu

scrapes _and, ChIpS fro ropping._in th S path. 3

Pr essur 3? F‘l{“ﬁ% mC gh‘(iﬁ? gwclgesrp %?%l%rlllag(zt%§)5 Cﬁ%eﬁﬁ Slﬂca
consi der,in b|||t nd the |ik 0018 Si.ze of the, through hol e
o aybe (B 0H GREEITH BEEG RS AT %ﬁ%& Rl ARy AL P
outlet 3a fornmed in the netal base 1. An opening size (dianeter) of

t he gen@ﬁaFW@a@r§W§ﬁ?y path outlet 3a is approximately 1 to 5 mm For
exanple, if the opening size of the gas supply path outlet 3ais 1.4
mm it i[§0pFEf er ablRuntipsr .t A8t el afpmamgot he heppew dufvlisdliagolser| &
approximately be 0.2 to 1 mm |If the opening size of the gas supply
pat h outl kbl8aid Sdraredgefroharhe hppdirafesetaving heaver eudgh hovard, theche
adhesive 8 bl ocking the gas supply path outlet 3a remains in part on

t he i nneasstipple mith katgas suppEytipatiewll heise3a. ashebluasra:qirin
encircled by the broken line in FIG 4(d), a junction interface

bet weenrthe adhesikyeraitet he1é PR rirAsEl atidgdhayeved bIobREAREHN
part of the gas supply path outlet 3a. Because the adhesive 8

cont ai njRg Eﬁﬁ iylbgfhn@ti@l@é 1he sanendmdsy | @lrmstH e hdiewder

formng the 'ower Tnsulating layer 4 is used in the present

i nventi 8B WYY (ﬁ:q,tl%ythgng;g ;’/%gjﬂlbﬁtbfa@ﬁ% rmme%solzb QT Ghe

hence the secure adhesiveness al ned agal nst t I’ESS

or the Lhksugh Bol DerRRypel bE3ke A ROSSLOMLLLY, U palnLs eﬂﬁa@cﬁnﬁg

nDre re |0n

as 1o | REPESRERTn 2 iﬁgegﬁv f&@f’ y?%en;f hbehbig? B iﬁéé*? te Pof

the met g£a£§§£ d]jfllf‘lltseégp?éllrlvoerl' n cturt]:(ta:lgg for epalu¥£ %Eht.lggt !th:y, 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 ocutlet 3a so as to form
the through hole. 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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may be formed to have a countersunk portion 3b as illustrated in FIG
3. Wth these structures, the adhesive 8 remains in | arger anount

bet ween the through hole 9 and the inner surface of the gas supply
path outlet 3a, nmaking the junction interface with the | ower
insulating layer 4 further reliable. [0019] According to the present
invention, the upper surface of the netal base 1 nay be ground after
the gas supply path outlet 3a on the upper surface side of the netal

base 1 Lsmploskad awrt is tfieradaesi, Ve t& andiidie asasierand worigalsad.tyor

the surface of the upper insulating layer 6 for attracting the
substraggdv#ﬁr@yljg@e.ground after formng the through hole 9, to
t hereby performas an appropriate snoot hi ng process I n addition,

gas tre ? vi ng re % QLogd %

Tneul at R4 T Eyer G%a%e o %%%h%%ﬁﬁﬁ'?@?% %%ﬁug PRegEtsa i f?%%%%e

cool i ng IS sup éhunrforn1 g ur f ce of. the

subst ra‘f’gaﬁ/ R§a8 lrF (?fasct?HP }Ts’uﬁgg a%l‘l etscfr(g]e 4&Pt ¢ metal

structure, nanufacturlng_grocess or the |ike of convent i naI

el ectro@%%?rlc chB PR 8tas HHAMGTETAsOt HdeePFBET2 biIdsh 8UBP

invention may not be affected. Further, the gas supﬁ%y structure

obt ai negublet Re pFexRMICKINASLSIYOh Ry e (98 SEABOLDOILEnghgapainghe

cooling gas used in a general electrostatic chuck apparatus, and it

i s unneséssarly the ghargyrgas rikovwonatet 3gasspt esgur.e 1tols theefigrad lien

particular in gas cooling. Effects of the Invention
that the diameter of the through heole 2 should approximately be
0.2 to 1 mm. If the opening size of the gas supply path outlet 3a
is larger than the diameter of the through hole 9, the adhesive
g8 blocking the gas supply path ocutlet 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 B and the lowexr 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 in the 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 ocutlet 3a may be formed

S0 as to increase in diameter gradually toward the upper surface

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

12



" [0020] According to the method of manufacturing the gas supply
structure of the present invention, it is possible to elimnate a
“possibility of occurrence of deposition and adhesion of a part of
thermal sprayed material in the gas supply path of the netal base
when the lower insulating |ayer is forned by thermal spraying.
Therefore, it is possible to elimnate the conventional problemthat
a part of deposits suspends together with the cooling gas in the gas
suppl y maiyhbs of @sndd teataeeudeyanitessudik gastidwwil alse ilouberaupdlired
to the substrate side, or to be jetted to the substrate side so as to

cause cemgam Natiieh thB8e Bt AGSHSEGOr dhBJatiRed N Y @R NsNYANL 4
may be adopted not only in manufacturing a new el ectrostatic chuc

appar at j i | t t.ati
pp aaopr L %émﬁggﬁi&ﬁogéﬁg £Legt RS it SOHEA-ARIALAL USas

t hat has y reac uct litfe so as to reproduce the gas

PPy SLERS) Wity LD L A0l LoD I 0o8 R AL RIS Aover

| her %”F“E%v%e%r?%f%’%%ﬁgﬁa%ﬁsa rﬁimlﬁﬂ‘ addi {1 on. the metal base and

the gas [BBRATY pat HUSGEIERS U WeRESSEHG GHENSHNR! \FTR PREEG B EIAH s

in durability over a long period of tine. Brief Description of the

Dr awi ngef[ Do 2erRd Pase & aayrke groued ahker &BS anatBmpPly RgFaR Wi lem
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 throughhole 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 8 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 inventionmay not be affected. Further,
the gas supply structure obtained by the present invention may use
the same cooling gas as the coolinggasused ina 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



el ectrostati c chuck apparatus having a gas supply structure accordi ng

to the present invention. FIG 2 is a cross sectional

expl anat ory di agram of the gas supply structure enlarged in part.
FIG 3 illustrates a variation exanple of the gas-supply structure
according to the present invention and is a cross sectional

expl anat ory di agram thereof enlarged in part. FIGS. 4 are
cross sectional explanatory diagranms illustrating a manufacturing

procedull803f] a gas A@eprjngttuthemethod of mampRcBitingmtheges supply

sectional explanatory diagramillustrating a conventional exanple of

an el ecstosttre chudie grpapatusnvention, it is possible to eliminate
a possibility of occurrence of deposition and adhesion of a part
of thermal sprayed material in the gas supply path of the metal
base when the lower insulating layer is formed by thermal spraying.
Therefore, it is possible to eliminate the conventional problem
that a part of deposits suspends together with the coocling 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 period of time.

Brief Description of the Drawings

[0022] FIG. 1 is a cross sectional explanatory diagram of an

14



Description of Symbols [0023]1: netal base, |a: placenent table, 2:
liquid duct, 3: gas supplypath, 3a: gas supplypath outlet, 3b:
countersunk portion, 4: lower insulating layer, 5. attracting

el ectrode, 6: upper insulating |layer, 7: electrostatic chuck, 8:
adhesive, 9: through hole, 10: deposit Best Mddes for carrying out
the Invention [0024] Hereinafter, preferred enbodi nents of the present
I nvention is described in detail with reference to the attached

drawi ngglectrostatic chuck apparatus having a gas supply structure

according to the present invention.

FIG. 2 is a cross sectional explanatory diagram of the gas
supply structure enlarged in part.

FIG. 3 illustrates a variation example of the gas supply
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 supplypath, 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

15



Exanple 1 [O0025]FIG 1 is a cross sectional explanatory di agram of
an electrostatic chuck apparatus having a gas supply structure
according to the present invention, and FIG 2 is a cross sectional
expl anat ory di agram of the gas supply structure enlarged in part.
Here, anexanple of anetal base | made of al um numis mainlydescri bed,
which is suitable for attracting a silicon wafer having a dianmeter of
300mm An upper surface side of the netal base 1 has a pl acenent

tabl e | 80MR&I ng a dr&nel eks @f c198s AActipnaddexpanatidmuddagoad il ap
are formed inside the netal base 1 so as to allow water supplied from
t he | owelesturdsas is dehtaok cappatates ahdvihowaougas r empphe |lanwrcture
surface side again. Further, a gas supply path 3 is formed for

suppl yi sgcardion) togrgapresent iiedehrasnt had prer susfaeeoss de@fiohhe
netal base 1 (as illustrated by broken lines with arrows in FIG 2)
to the sybsdf-Ale v d@&&;fé‘iﬁtcﬁdtﬁl@% 3s@bgqyr9@£@éﬁ&é:aﬂq&r§eamaéph

formed | ater. The gas supply pat i s described in nore detai

fol I onsye dde, Qéi*aaﬁUPﬁbkf aﬁn?éﬂ%li’bal&iﬂé&'@gffa‘iuﬁﬁﬁﬂ‘ig'n{&:] 3 Slefgc‘}r{?; g

i nsi de of t’he net ase 1 toward the placenent ta

met al e e f in. the
Vo ni s A8 PR e ittt Bl & Rl e raN I S et
usual l'y surface, and is ham‘ ered of 2 t0.2
Spemﬂ%é?ﬁ? . heﬁﬂégppsﬁfpiw&p%% HEBE Bt Ral ke Liseer BLcrBRSF ng
gradually froma depth of about 5 nmof the placenment table |a toward
the sur% Of RREN FcdhdREtenntel 164 ™angla Rdddtiony bHIEHE conrrake
of the placenent table |a has a di aneter (d1) of 3.5 nmm The nunber
of the Yagesipprs pasiosutherictsd B3seds 60 dedaBdkevi vy suppl hed
surface of the placenment table la is 150 in total, which are

di stri HAredthe lewerosyrfanepide S0 ¢DoRElataf apd frlmmmt\grmrtrrse dbwehe
netal base 1 and cl eaning the same with organic solvent, the adhesive
8 was imjrEeiced siideapgadpt i Huwertduieant bt yasnsepple mrth s3up'|csl Yopael for
outlet 3a fromthe surface of the placenent table |la using a

di spenssppliiagadhesbiend gmse duperle eids £ Comatpd ohtlvéd Bi(rifaadesntk of
Arencto Products, Inc. USA) , which contains filler made of al um na
and doemenaleteOnbaks @ $&4i Lmopeeanby Bhekadhesiae i vwasrkblkegnt 0
approximately 2 mmin the depth direction of the placenent table |a.

I n addigtficonz)t bg adbesiye was al sethblted 6 the &@Hﬁs%qteer&hﬁék
the gas supply path outlet 3a, and excessive adhesive was renoved so

that alj¢fhe l.aba%oma'ya@t h ‘?Hélg%lbs gg?yx%%tﬁb@%@ﬂe%;bbé@;%mom

adhe5|ve 8. Then, the adhe5|ve ed"to be cured ours

rooraett%q@eggtﬂ;;flo@d bhensa . é&pg] G Falll! 925 DOMllGHo P PULL LY A

99 99% was fthernal-spraye enmen neta

base 1 ;@g@gbxsig%;%{ htehe! 0 2l e%“' | P@wal{é’ l'ge a‘“ Cefidnf tabie

t hi ckn?gs 0 m m ned” as

f I t
ovdlor 161 =4 rf.?@%&' ”e%é%%es'li‘ﬁﬁﬁa Waraben (o efe%iin” oeﬁﬁtm
attracting el egtrod 5 having a thickness of 50 I n addition,
al um n&b8 g‘\ﬁﬂéﬁ ot phits t‘i}c&[ﬂlgﬁ 9508 X TeREr R & %Wé’&“@ﬂtotﬁﬁ%e 12

attracti ng electrode 5, to_thereby formthe upper insulating |ayer
(which is called usually a c-surface, and is chamfered in a range

of C0.2 to 2 mm). Specifically, the gas supply path outlet 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 1a has a diameter
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6 having a thickness of 300 pm [0027] As descri bed above, the

el ectrostatic chuck 7 having the |ower insulating |ayer 4, the
attracting electrode 5 and the upper insulating |ayer 6, was forned
on the upper surface side of the netal base 1, and then hol es were
formed fromthe upper insulating |ayer side toward the positions
corresponding to the gas supply path outlets 3a in the netal base 1
in the vertical direction so as to penetrate the cured adhesive 8, to
t her eby (for R Br-Sugh . hoThs rewlenPEatha@as thirkde gashsopplytpatah a&
In this case, a dianond drill was used while supplying conpressed air
at apprdgsomiledy Edvy drmesoinhihe t herfdwreowgh thel plhashegt at abbbet=er
(d3) of 1 mmwas fornmed corresponding to each of all the gas supply
pat h outketso 3mn ittotidignethdkhbase disthiinaldes abuuhsfepd Ohtee@monents
were renmoved by ultrasonic cleaning using organic solvent, to thereby

conpl et eohe) el ect nFsledt FemePLILK bapRar 8 UhchA¥tay B dagn8Upiahing

structure according to the present invention. Exanple 2 [0028] Next,

an exanph& Rim@ G28F ShghSPE OSWCHdME 2 GRS /RRiYe 8 was injected in
appropriate quantity into the gas supply path outlet 3a from the
surface of the placement table 1a using a dispenser. The adhesive
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 99.99% 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 99.9%% was thermal-sprayed, to thereby form the
attracting electrode 5 having a thickness of 50 um. In addition,

an alumina powder of purity at 92.99% was thermal-sprayed onto the

attracting electrode 5, to thereby form the upper insulating layer
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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 froma used

el ectrostati c chuck apparatus by machine grinding with manual work in
part. In this case, the process was perforned so that the | ower
insulating layer 4 remained in part on the surface, and further a
sandbl ast process was perfornmed so that the netal base 1 was renoved
by the €hhskhsgsaithickresge ofr 8000185 to 0.5 nm Thus, the netal base
surface was exposed so that flatness of the placenent table |a of the
met al bdse21] was r adudedctabd30 sy, shel bRectNextat ihehgek 3 upplihg
path outlet 3a of the netal base 1 was chanfered in a range from C0. 2

to 2 MEe BSwdP ipepatengEaymt al, RStk fek ihePe DebictddN 5, and the
[ 0030] After renoving burrs of the above-described nmetal base 1 and

cl eani ngpb 88 SAB Mity PLGERI €, SRlVEBimedldn thE Qﬁﬁeﬁ%‘%ﬁ' Ra
outlets %% wer e baoclkg[d V\,?th the gdhesTlm\a/e él simlarly tof)étc : de10.f

Then, a&as@gtgg dles ﬁd%h]ka_ lae Esﬁﬁcﬁlféwmh@% %]E &f[am

purity at mas t erma spraye onto t aceme

Lhe Mol Bhy08%Side dQIPLARY LA M bhe d ey n%q'natwg Lag%%sﬁﬂp“gy(a

the thi ckhess" o ower i ing Tayer

corresponds to the rempve thlc of the base 1

o TarPgtRs ‘%Jfg:pﬁ G312 el TR &l Coriudestarat At et o
i nsul ating | ayer wer e forned 0031]As descri bed above, the

el ect r o&% 9 EeEﬁ%q(tef tﬁgvcp.h:@ed adhesivée 8, to thereby form throug‘h holes

communicating with the gas supply path 3. In this case, a diamond
drill was used while supplying compressed air at approximately 3
kg/cm®, so that the through hole having a diameter (d;) of 1 mm was
formed corresponding to each of all the gas supply path outlets
3ainthemetalbasel. Finally, burrsandoil components were removed
~ by ultrasonic cleaning using organic solvent, to thereby complete
the electrostatic chuck apparatus having the gas supply structure
accoxding 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 inpart on the surface, and further

18



the lower insulating |ayer 4, the attracting electrode 5, and the
upper insulating |layer 6, was formed on the upper surface side of the
netal base 1, and then the through holes were fornmed, simlarly to
Exanple 1, so as to correspond to all the gas supply path outlets 3a
in the netal base 1. Finally, burrs and oil conponents were renoved
by ul trasonic cl eaning using organic solvent, to thereby reproduce
the electrostatic chuck apparatus having the gas supply structure
accor di rgsdmoiblzesppeserds vay ertrfonned sdudtat e wpphl babelli was removed

[ 0032] The gas supply structure according to the present invention

maybe appl tRE tidkidasSiR Br OoRsS fARAALADESto AN 5ehACt I X ROSUNEEa]
apparatus, an ion inplantation apparatus, and the |ike which are used

in a mapykackitt@e RIS S$cakaass R LL0NduehREs 8y 1 R AR CkARNUOPLH
apparatus and the like which are used in a manufacturing process of a

i quid ‘i%yéfaéhéjim%Q!aQYthéﬁeﬂ waBNHeQLAST £%akh QUs o3 SRLTASE at e, Ehuck,

apparat us. I['n f'iddi tion, e gas supply structure accordi ng tot he

P oo ok SO G R0 bEoPSp Pt shopsegoes, ol LU aoe o

el ectrogtatlc ook, 29Pasat U, DAt hag,lready, reached 1he produc
reprcduction.
[0030] After removing burrs of the above-described metal base
1 and cleaning the same with organic solvent, all the gas supply
pathoutlets 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 pm + 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 cutlets

3ainthemetalbasel. Finally, burrsandoil components were removed

by ultrasonic cleaning using crganic solvent, to thereby reproduce
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CLAI M5 1. A nethod of manufacturing a gas supply structure
for use in an electrostatic chuck apparatus, the electrostatic chuck
apparatus conprising a netal base and an electrostatic chuck having a
| ower insulating |ayer, an attracting el ectrode, and an upper
insulating layer, fornmed on an upper surface side of the netal base,
the gas supply structure being for supplying cooling gas supplied

froma lower surface side of the metal base to a back surface of a
subst r attdicael eaerestatola khughEppansduisahavigng dyer ga$ dalppinosyhuat gos
supply path provided to the netal base, the method conpri sing:
a step afccbodinggtoheht awersantsuhabnngohayer by thermal spraying of a
ceram c powder onto the upper surface side of the netal base; a step
of formng the attracting el ectrode; a step of form ng t.he upper
i nsul ating | ayer;
Industrial Applicability
[0032] The gas supply structure according to the present
invention may be applied to a plasma process apparatus, an electron
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 liquid 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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prior to the above steps, a step of blocking a gas supply path outl et
on the upper surface side of the nmetal base with an adhesive
containing a filler nade of the sane material as that of the ceramc
powder that is used for form ng the |lower insulating |ayer; and

a step of formng a through hole fromthe upper insulating |ayer side
toward the gas supply path outlet of the netal base, the through hole
comuni cat ing with the gas supplypath, after form ng the upper
insulating layer. 2. A nethod of nmaoui®es uring the gas supply
structure according to claim1l, wherein an aperture dianeter of the

gas supply patih ontdedthd@Not heinhFaetusihg acgasi seply Eheusehalt MASAsES
| arger than a dianmeter of the through hole, and the adhesive bl ocking

the gas siipplLY cRBLRrBEthELC T 8ARERS abPaPaflis ONtAB IJ1RGE BHELREE %utcﬁe
gas supply path outlet so as to have a junction interface between the

dhesi Y ; ; . Ly .
e o B LUBE Ll ANl Pl lod R 028 PR Y0
structurge accordinglggicla'n12 wher.ei_n Egg di a

oweY, 1) o] ayer 1 tT n 51?1{ { th as
supply patt St MO U ACH Bt Gr adtia iy RS AP E ?g% uﬁﬁ%? §ﬂ§?§%b“EP8£
of the r.ti%ts%llalt):al%%'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 comprising:
astepof forming the lower insulating layer by thermal spraying
of a ceramic powder cnto 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 gassupplypath, after forming

the upper insulating layer.

2, A method of manufacturing the gas supply structure
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4. A method of manufacturing the gas supply structure according to
claim 2, wherein the gas supply path outlet has a countersunk
portion. 5. A nethod of manufacturing the gas supply
structure according to claim1, wherein the adhesive is nade of a
filler and an al koxi de. 6. A nethod of manufacturing the gas
supply structure according to claim5, wherein the alkoxide is free
of a sodi um conponent. 7. A nethod of manufacturing the gas
suppl y sidateilihe weedadinng vhered i ankparterrel didivt et 6P thk Jof Bupply
the through hole conprising form ng the through hole by using a

di anond in buvhit ey eldd AgpepmBEsERd skt &OWHOnERE] U8SsSURPh Xrpakh
outl et. 8. Agassuppl ystructureforanel ectrostati cchuckappar at us,

the gas &%Bpgydi%{éﬁlgsg 08l 2880581 NSE bYnbhendeliRad: 85 G diG Pre

any one of clains
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 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
according 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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9. An electrostatic chuck apparatus, which includes the gas supply
structure obtained by the nethod according to any one of clains 1 to

7.

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. Agassupplystructureforanelectrostaticchuckapparatus,
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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