*159159* SPECI FI CATI ON MEHTOD OF MANUFACTURI NG _
ELECTROSTATI C CHUCK MECHANI SM [ Techni cal Fi el d]

[0001] The present invention relates to a met hMmmmmlwm|“|I|I“l“|
manufacturing an electrostatic chuck which is

hol di ng or securing a substrate to be processed *159159*

i nsi de a vacuum processi ng apparatus. [Background Art]
[0002] In a vacuum processi ng apparatus for performng
a predeterm ned proSEBRCHJCGARIONs chem cal vapor
deposition (CVD), ion inplantation, plasma etching,
and the like, it is known to use a so-called
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an arti cl e 0ebaISkdANCIORUURMERTANISMNUCK

hereinafter sinply r to as "an article to be

[TeehAlichl Fuslh]as a silicon (Si) wafer and the |ike
i nside a processing chanber in a vacuum at nosphere. In
[666%] t he above-described predeterni ned vacuum
processing is. perfornmed while holdin e subsirate

t
wi The t REesenk ciivsation celatge kto t%emér}é%h sTATHacHme an

isS.r ired to haye. perfprmnee no nl.y. h
clectpteErt Rk e AR 0 GTBRTFR o, S o G AR 1o be
pro&Hs8l iR%ide Y adiaf Pgrocdi@ns Qﬁfg&%ﬁﬁnw to hold the
substrate in good intimate contact so as to maintain

[Bdekgiroupd Are] tenperature constant at the time of
heati ng and cooling of the silicon wafer, and
(09821 or nance to have durability agai nst plasnma, and the

like. [0003] As a solution, it.is known.in Patent :

pobtie NACHuL, DERIEESHE SPAEAHSSfof PETOFARE by bredbtermined
prBE@s\égrgé. NQich! QS ccﬁérrf‘lﬁﬁ? v%lfpoil &é%‘itrigﬁ e((?\f’ D)TEIOQ{ iﬂﬁ‘)lfgntation,
plasma etching, and the like, it is known to use a so-called electrostatic
chuck of electrostatic suction system in order to hold a substrate to be
processed (i.e., an article to be held by the electrostatic chuck; hereinafter
simply referred to as “an article to be held”) such as a silicon (Si) wafer and
the like inside a processing chamber in a vacuum atmosphere. In case the
above-described predetermined vacuum processing is performed while
holding the substrate with the electrostatic chuck, the electrostatic chuck
is required to have performance not only to hold the substrate so as not to
give rise to a positional deviation, but also to have performance to hold the
substrate in good intimate contact so as to maintain the in-plane
temperature constant at the time of heating and cooling of the silicon wafer,
and performance to have durability against plasma, and the like.
[0003]

As a solution, it is known in Patent Document 1 to make an

electrostatic chuck by providing: the surface of a substrate of metal make

with an insulating layer made of silicone rubber; the insulating layer with
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with an insulating | ayer made of silicone rubber; the
insulating |layer with *coooo2* a conductive pattern
formed as an el ectrode; and the conductive pattern
with a dielectric |layer nade of silicone rubber having
formed on the surface thereof a grain pattern. Patent
Docunent 1. JP-A-1998(H10)-335439 |[Disclosure of the
I nvention] [Problens to be Solved by the Invention]
a ¢ONd4dtivic patidirngormetihes ahoslectteder nhddtheat@rmductive pattern
docunent 1, in order to __prevent the inside of the
w%h@c@@éqqﬁg%wdm wHicomeradbamhayimg faes on ghe surface

d from ttlng contani nated, or to prevent the
thgﬁ({% %rat"&pﬁg W8t d fromgetting poorly detached or

PatER tﬁ%ﬁﬁ¥L&QW1 ﬁ%ﬁﬁﬂﬁgg%@%hSQChUCk the front

sur ace the silicone rubber T's ordinarily washed

[med:l@gufeoofa&@elmlehﬁgn]t he silicone rubber into the
base. However, since the silicone rubber is weak in

[Brebleams tabe Sobeddeshthd Inveatiot] be washed with brushes
q%Bathellke In addition, in case washing is nade
[ |ll eg, an ultrasonic washer, if a fixed additive
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hereby resulting in |owering of thermal conductivity

1s fbrmedoﬁ'bnd%'eanhgmmhtﬂhmd’ﬂeda@dlﬁol wrevefs ther estudle ,to be held
there has so far been S established, partlcularly for
fromegs ¢ BreDeQrdy d?ﬁatﬂheaicmwwgaawbm thesel emosbﬂ@@mwk the
duct ed,.whi l e mai nt.ai ni n
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npurities remain dependi ng on the

wezﬂﬂ‘ﬁh h@évmmcaﬂtsfefbrﬁg&hyﬁmamﬁoawus@me"&wmﬁbfm% and the like.
substrate heating, and the like, there is a problem

In add'tthm,,ine@qcsec@vabhmgais mzelebeifibn e g1g aof ukturasdriimgvaalwe if a
the inppurities (nojsture, .oil content, by-products
fixege Ad Aty 15 coR RN d, i particular, a bad effect’ will be given to the

bonding between the additive and the rubber even by extremely weak
ultrasonic waves, thereby resulting in lowering of thermal conductivity or
poor detachment of the additive. As a result, there has so far been
established, particularly for semiconductor manufacturing apparatuses, no
washing method which can be conducted while maintaining the performance
of the silicone rubber. In other known washing methods, too, there is a
problem in that the impurities remain. Further, depending on the use
environment such as vacuum atmosphere and the substrate heating, and
the like, there is a problem in that, especially at the beginning of starting
use, the impurities (moisture, oil content, by-products generated at the time
of rubber manufacturing) and the like that remain in the inside at the time
of manufacturing silicone rubber seep out to the surface of the silicone

rubber.




of rubber manufacturing) and the like that remain in
the inside at the tinme of manufacturing silicone
rubber seep out to the surface of the silicone
rubber. 2 [0005] The inpurities as described above
are hard to be conpletely renoved even in (vacuum
drying by heating. The inpurities remaining on the
silicone rubber surface and the inpurities seeped out
[a0®50he portion in intimate contact with the substrate

get adhered to the rear surface of the substrate. As
a Theumpunities gasteserbed abgve raehardcinbe rceawéﬁegsétremoved

firm adhered .t ogget et h Qi Vi [ t.o.th
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ayer Tocally changes, and this change gives rise to

int{thHed Badiaehswith theesulperd{ter ganedhdradt foathd hears watfhom of the
force to hold or clanp the substrate becones uneven,

sulmtchtehe Asi Reresiuft, t ther substeate findctheasilinesei pubber get firmly
performance from, k6 el ectrostati céﬁhuck to. el ectrostatic
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Therefore, the object of this invention is to provide,

perfornihave of thatetheshwiendieser tdkddpwi damp thensibstrhtefbecomes
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for Solving the Problens] [0007]
[0006]

Therefore, the object of this invention is to provide, in view of the
above-described points, a method of manufacturing an electrostatic chuck
which, in case a dielectric layer is manufactured from silicone rubber or
resin, is not affected by the impurities remaining on the surface or in the
inside of the dielectric layer and which does not give rise to fluctuations in
performance and incomplete detachment from the beginning of use of the
electrostatic chuck.

[Means for Solving the Problems]
[0007]

In order to solve the above-described problems, the method of
manufacturing an electrostatic chuck comprises the steps of: disposing an
electrode on a base; and disposing a dielectric layer on a surface of the base
having disposed thereon the electrode, the dielectric layer coming into

contact with an article to be held by the electrostatic chuck. The method




In order to solve the above-descri bed probl ens, the

nmet hod of manufacturing an electrostatic chuck

conprises the steps of. disposing an electrode on a

base; and disposing a dielectric |ayer on a surface of

the base having disposed thereon the el ectrode, the

dielectric layer comng into contact with an article

to be held by the electrostatic chuck. The nethod 3
furthesit Bempeisepr ilrestdphef girepsiat arlessimg wdyeagaingt baoatyntact

agai nst a contact surface of the dielectric |aye
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Rfyshormng the step of pressing the heating body
[ ]
agai nst the contact surface of the dielectric |ayer

evalcdrdig@e tHiybReenfion! &y Eetf@rrﬁ&ﬁgj the $tep of pressing the
dielectric | ayer, there can be renoved the inpurities

heatenglbndmgagammmﬁlescmftactasmfface) of tie dide¢tryi theyenfevenha case
dielectric .laye a result oItra sfer to.the

rubthest o gesBdip, ude I%’u@?? fradectiin, lavere §hemeecan ey regoyed the
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are formed on the contact surface of

sudH Qé €6 have beay éhcdpublé af bbidgieambdel svarobi Ldﬁhaﬁﬂmr(fﬁﬂléamng
of the article to be held are |rregular when the
or dvaduaum} |h@atmgeand dmyingrediibpdditéen een ihehegegesiens and
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fac?ﬁt{atg l tsﬂlc}?)%h %k&cﬂrﬁﬁﬁ{wﬁf;‘c}gﬁugﬁg@% ¢d b'erhéi&tatrg irre ular when
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| ayer are thus elimnated, thereby preventing the

rechwedrinen aeumiforrh Iheightaby she praspeg fvoithehe eheatorg bsdy. Asa
uneven tenperature distribution in the S substrat

resafel theearticle. toche dreddidntthps swpartedan geetéen Mntimatapontact
oL, B ARUEE, ThSH VRebiRal 55 MR A bF e
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fluctuations in performance such as uneven temperature distribution in the
substrate, and the like. Consequently, there can be obtained an
electrostatic chuck which is free from fluctuations in performance and poor
(or incomplete) detachment of the article to be held from the beginning of
use.
[0009]

In this invention, preferably a surface of contact of the heating body
with the dielectric layer has a better smoothness than the surface of the
dielectric layer. Then, in case the dielectric layer has projected portions,
the projected portions are selectively subjected to pressing forces. As a

result, the effects of removing the impurities can be more easily obtained.



use. [0009] 1In this invention, preferably a surface

of contact of the heating body wth the dielectric

| ayer has a better snoothness than the surface of the

dielectric layer. Then, in case the dielectric |ayer

has projected portions, the projected portions are

sel ectively subjected to pressing forces. As a

result, the effects of renoving the inpurities can be
Themferec ashdry thotaitied to beTheldefsoseuratienr hélel by tthel dielextric

be held is secured or held by the dielectric |ayer,,
layehehgapartions arechald|in partisadayly gteans/ iniimate) copechayigh the

contact with the article to, be held, but .i nconplet
ArtiSR o hentieltn DB BieovEEy SESHImBRL AN Y BRI from
mmﬁyﬁﬁggr, the heating body is a pressing nenber which
applPes a pressing force to the surface of the
[ob1ellectric | ayer by coming into surface contact
therewith, and the pressing by the pressing nenber is
peFhotheed thaf heatingvbody heaa eprashimghmemibay whidherappdies a

a predeterm ned tenperature,. or while the pressi.n
presgiageforre tpdinggsudaceal the diplg e s otelt chpuge into surface

rrapgenen ev aft er havin S | ed t -
corfft BRGFRAU. AT TRl LR PRI R mlebfber is performed
aftgle 'E]%k/ﬂié]fﬁegfb(f Pge PYESRRE REmbRE th™h hEddtBEmife PtempBRature
I electric layer can be renoved by the transfer o
or tWigilé rthur ptdseing anéinbdepriesbeing hemwdder Iphehe i algpvieodbspribed
In addition, by giving a pressin% force, the transfer
arrangemenit ngat aéers hagingassesabledghestglegtic layer into the base,
advant.ageousl y, .In . this, ca

thea R BB FoRHT e 8 TR SO AR P RO TG B et: 1A Btectric
B ATy D BESREOL O g By e
medBG (BesisPOBEH)I N RPAddifiBnO byt NEvELY faagRe8ding force, the
transfer of the impurities to the heating body can advantageously be
accelerated.

[0011]

In this case, preferably the pressing of the pressing member is
performed, after having assembled the dielectric layer into the base, in a
state in which the article to be held is disposed in position on the surface of
the dielectric layer, or in a state in which the article to be held is secured on
the dielectric layer by supplying power to the electrode. Then, there is no
possibility that the impurities get adhered to the pressing member itself.
The pressing member can advantageously be used repeatedly.

[0012]

Further, preferably the force of pressing the pressing member is set to

be equal to or above the force when the article to be held is secured on the

surface of a dielectric material by supplying power to the electrode.

According to this arrangement, the removal of the impurities remaining on




the dielectric layer, or in a state in which the
article to be held is secured on the dielectric |ayer
by suppl ying power to the el ectrode. Then, there is no
possibility that the inpurities get adhered to the
pressing nenber itself. The pressing nmenber can
advant ageously be used repeatedly. [00121 Further,
preferably the force of pressing the pressing nenber
thd Susfate tof, oPdnethtaindide @f, shokelebirid daye ishparfoimmed in an
article to be held is secured on the surface of a |
atrdpspiteger equivalanti t0 thy yeppihevey aperedetesmined processing 1s
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the el ectrostatic chuck into the vacuum processing

getapppadbhereddo the rear atinfasploétlke snbstimatth t he adhesi on of
the inpurities is nore likely to occur. The
(¢ rities can thus surely be prevented from getting

d d he. ur.f .of L )
P ChErer SeaRin g P RT R eh ot B afapi s olly is the
arti@8tio"Be HRAY, 'aﬁ%itﬁfe 8?ésts'u‘f'é §s tRrRE] th LREatehBr which the

pressing Is perforned In a state in which the article

arti€let6 Heehdldiis ss@avdem the dietediiiellegd aftet Ayatingfthemrticle to
heating the article to be held to a predeterm ned
be theidg éo at predeterniimed temmeraturenpnt thatstateain wiieh the aptcle to

held.is secyred. on . the dielectric |layer ile,the,,. )
be Jiedd i Sequgef@mniiarioloher Tgy o shled e el thbe Hekbinpeing
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subl§iesie bilclRAs ALiMRSRGERr AndUfife like Whith i actually used, in an
predeterm ned processing is performed by assenbling
atibspledrecof ast aini ovhithick pradetetrinénedquonessing as sparfprmed by
apparatus. In this manner, the work can .
assairbhnadbeuelegtrpetabier eloidiedntionthe VasHRY RY9fgSSIgeapparatus.
In %ﬁ{]sdrlntaln(ljlgi t fe vxr706r (\:/a{r{1 gdsggte{ggggglgftﬂeegérformed while confirming
the conditions of removing the impurities.
[0014]

In this invention, the pressing by the heating body may be performed

in a vacuum atmosphere.
[0015]

Further, in this invention, in case the dielectric layer is made of
silicone rubber, the temperature of the heating body is set to a temperature
equivalent to a heatproof temperature of the silicone rubber. In this case,
it is difficult to adequately describe the standard for the heatproof
temperature of the silicone rubber. However, even if the silicone rubber 1s

used at a temperature exceeding the heatproof temperature thereof, it does

not always lead to an immediate failure thereof. Therefore, the silicone




(0014] In this invention, the pressing by the
heating body may be perfornmed in a vacuum at nosphere.
(0015] Further, in this invention, in case the
dielectric layer is made of silicone rubber, the
tenperature of the heating body is set to a
tenperature equivalent to a heatproof tenperature of
the silicone rubber. In this case, it is difficult to

rubbde qhay PeyustRlsst hhemheashengaieddiy thdBehgabbf €thperature

tenperature of the silicone rubber. However, even If
SO ashb) chtlain arteghdeigeee pEeffertocness at nsvhpet aeripd of time.
?\s\gg t he he proof tenperature thereof, it does
g dnyip an i nmedi ate failure thereof.
@B?é fore, the S|Iicone 6 rubber may be used at a
enperature exceeding the heatproof tenperature so as
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period of tine. Effect of the Invention] [00161

an dbscrdsberdc bhuek roﬁlnhmemv@mmnd ingake thbeliskttiod lofer is made
manuf acturing an electrostatic chuck of this
of siligene i vithbeirnox gesin, h‘dlea‘eetmtbq obtaiped ap efer imfthat an

eleét%r%é:c {?:qubrqlil: gigrna énréqerz { 3{ {:c%égeecgﬁl%ggguence by the
1mﬂ%ﬂ£§‘%&ﬂfa§gl :ﬁbﬁr{ sﬁlrf%f]ee f o d i ltﬂ?%@u%\/ of rf?lﬁ dielectric

mpurities re ace o

laybh Sixﬂp wiHichtidefrde efr@ﬁlt ﬂtfétuét@&@ rin2perffhafcé Sardd @8complete
fromfluctuation in performnce and i nconplete

detdehmehmﬁlrmnfthenbeghmmggxfmseng of use. [Best Mde of

out the Invention] [00171 Wth reference to
(EﬁS I\que olf aryang onbiHae QPV%.Iltél‘é‘h)ot es an el ectrostatic

(Q@ﬂgik according to an enbodi nent of this invention, in
i'ch the electrostatic chuck 1 is used in holding a

SUPSEH AL rMIUITFRS. 3, Sdlb&SRR Adinkral 1 denotes an electrostatic
chuck according to an embodiment of this invention, in which the
electrostatic chuck 1 is used in holding a substrate W such as a silicon (S1)
wafer as an article to be held, inside a processing chamber 2 of a vacuum
processing apparatus for performing a predetermined processing such as
chemical vapor deposition (CVD), ion implantation, plasma etching, and the
like. The electrostatic chuck 1 is assembled into an upper surface, which is
circular in shape as seen in plan view, of a substrate stage 3 which is
disposed in the processing chamber 2. This substrate stage 3 constitutes a
base. Although not illustrated, the substrate stage 3 has built therein a
" heating means of electric resistance heating system, and a cooling means by
circulation of cooling gas such as helium gas and the like, so that the
temperature control can be made by the heating and cooling of the substrate
W. The electrostatic chuck 1 is made up of: an insulating layer 4 which is
disposed on an upper surface of the substrate stage 3; an electrode 5 which

is formed by patterning on the upper surface of the insulating layer 4; and a



wafer as an article to be held, inside a processing
chanmber 2 of a vacuum processing apparatus for
perform ng a predeterm ned processing such as
chem cal vapor deposition (CVD), ion inplantation,
pl asma etching, and the |like. The electrostatic chuck
1 is assenbled into an upper surface, which is
circular in shape as seen in plan view, of a substrate
dieRicage 13yerhd athitls is disppesédni thet ingulutdee istergt dhandahner to
2. This substrate stage 3 constitutes a base.
coveyl thoelgetrode 5.1 | ustrated, the substrate stage 3 has
loﬁi ht therein a heating neans of electric resistance
ing system and a cooling neans by circulation of

COfhb N SRPIXRGRCES NERLTARR NGNS, b diEriat dpbfbriately

can be m

selééd Cfﬂﬁh! Kt Yo sisbens ?th%ftfc@ts%chvﬂs stngaﬁhastlfxﬁaé 3ané the like;
chuck 1 is made up o an insulating layer 4 which is

ceraims@oseach ez alumpperalsurihace nifridd)easdibherliks sildge dastic
an electrode 5 which is forned by atternlng on the
bo dypfwh agpilicee gpbbew ainﬁls'ih“fd]tlk?}g Aaﬁge ekectegde 3 there 1s used
t d th
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tunkBted, i aitd ng Q &'a &Jh?}lg?nﬂﬁaﬁ%% Bgd{r 's80h 3s"BEL] hithide,

ppr oprl ate ecte eat-resistant plastics

and tled 1iks . ptl)hy;ﬁiﬁ dﬁei, thelpattand dfitbeldl&k@rods 6raay &2 &tiedy of a
as alumna, alumnumnitride, and the |ike; rubber

singleapele dypbayd sUvhoks tyipeiiwowbichybimsitigmaolehaniik aegative
As the electrode 5, there is. used nmet al conducti ve
pol?r@tr%rqqgalﬂwé}?lggdcoﬁésrele%mﬁﬁ ﬁumfuﬁﬁweqonn@ﬁesdew 2 known

pov&treti*n%) 1ol 52%‘1‘3 5% b gf axﬁpg ?ﬁég ro?'ﬂ)" ¢ C?@‘ith {é ngﬁ@cfhfo the

as titan nitrider isC
eledtpgdPst tern of the electrode 5 may be ei ther of a

single-pole type and a bipolar type in which a

[0pasitive pole and a negative pole are equally
charged. The electrode 5 is further connected to a

k nkiie tlpﬁ)w@pvgd@sereb@t ipswlagingalaversi, thendislectricglayst 6 is

magufacture(i( ¥rOIISI aa prg Leel'galt gp{)lhoepnateF Pec?e(? from heat-resistant

plastics such as polyamide-imide, and the like; ceramics such as alumina,
aluminum nitride, and the like; rubber elastic body such as silicone rubber,
and the like. The dielectric layer 6 constitutes a surface of contact with the
substrate W at the time of holding the substrate W. Therefore, in case high
thermal conductivity especially inside the semiconductor manufacturing
apparatus is required, it is preferable to use silicone rubber because, due to
bonding with main chain of siloxane which is a silicon oxide, impurities
other than silicon (Si) and outgassing components are small in amount and
conforms to the substrate due to rubber elasticity, whereby a large effective
contact area and a high thermal conductivity can be obtained.
[0020]

As the silicone rubber component which is wutilized as the



(0019] Like the above-described insulating |ayer 4,

the dielectric layer 6 is manufactured from a

mat eri al appropriately selected from heat-resi stant

pl astics such as pol yanm de-im de, and the |ike;

ceram cs such as alumna, alumnumnitride, and the

i ke; rubber elastic body such as silicone rubber,

and the like. The dielectric layer 6 constitutes a
abodrdaaceibell iaenlaanig Wkl 4 had thehtibleatigc Wiair 6,henyt bre of the

of holding the substrate W Therefore, in case high
millaldentyipecand Uiquidi typee spebnaadtprishiss deloneehardening (curing)

sem conduct or panuf act yri pparatus is required, it.
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confornms to the substrate due to rubber elasticity,
orde o étpaat hagly ehafnh @lctédndaictivinyt tactheasibisomndulabdyi gpmposition,

thermal conductivity can be obtained. (0020] As, the
thezp | magnke radsiedr highnpheenal wanductivityitqerpmaes powdes surh as

a ove-ggscribe i nsul ating.layer andbthe dielectric der
powdgi, aBImig, GHEmBRUT e MFAT LRy dePpePdrth | P ¢ piwder
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addition reaction cure type, condensation cure type,
comppasitivhpliteis subjectedéo paeds toemingat 4 prediteringned pressing

order to inpart high thernmal condyctivity to {he . .
presppre gnd Farpperatusiiesiherehy foxmey ﬁla?V%ée%fabk@g‘ Hgtlating

t her mal ..condyctiviity ceram cs wder su S - .
layip s RS Vet Bl TR R Gle ey R i bime. in
ord%ﬁ%%!’mootmeéétﬁ%%hg &f RA¥GRhst RPYIRandl Als6&0 iABfbase the

the |1 ke. Then, after having nanufactured a
sulssieste-dooka ghreeforinmaive, tbé pentdet sukfand oftheidié¢lectrir layer 6 is

rubber corrgosi tion, it is subjected to press formng
prayided pewsdtettbe nentite psedfatagtheseels suith  amigute nproessigns and

t.o thereby formthe above-described insul ating
projections.

[0021]

A description will now be made of the manufacturing of the
electrostatic chuck according to an embodiment of this invention. First,
after having assembled the insulation layer 4 of silicone rubber make into
the upper surface of the substrate stage 3, the upper surface of the
insulation layer 4 is provided with electrode 5 by patterning. Then, the
cable 51 is passed through the inside of the substrate stage 3 to thereby
perform wiring between the electrode 5 and the power source 52. Then, the
dielectric layer 6 is assembled or built into the upper surface of the
insulating layer 4 in a manner to cover the electrode 5.

[0022]
Subsequently, electric power is supplied to the electrode 5 through the



| ayer 4 and the dielectric |layer 6 of a predeterm ned

shape. At this tine, in order to snooth the

det achnment of the substrate Wand also to increase the

substrate cooling performance, the contact surface of

the dielectric layer 6 is provided over the entire

surface thereof wwth mnute recessions and

projections. (00211 A description will now be made of
povidiesstare 5t UPhagubbtribe W elueht 40 silrbhowaterckhich is used in

according to an enbodi ment of this invention. First,
theafitteral ocesping serhslddandiein tbid atdten al hyeting mhate (heating

silicone rubber nmake jnto the upper surface of the
bodgﬁb”étthaf dast bepn Beataqh to s eredgermined tempsrature 1s pressed

i-nsS.u i ; I I KOV i . e| : .
et SRR RS SpiBrRTE R Y b SEABE Bt diploctric

laybP 9. A8 Plhid a St BbStiALAFRILS 1 Qs A FIAPYLatBCIEAEMS iron,
W ring between the electrode 5 and the power source

stahilessTb&ge], hhamimdim) gbissi and alierlilée.i sTlas péatel €ds dormed in a
built into the upper surface of the insulating |ayer
plate jthicknesanwhicho 1¢ Guperipheine uadforsdty an yopleme temperature
Subs.equent | el ectri ower i.s supplied to,t.he
evedr ot ased if g ERet b A ALE R d i dherefore not
r ch Ly f ' 1S U '
defHHN FAE, WhRE To ordlls SEQNUER MILEE thAan PR diba of the
dieheodit Mydri @t e (heating body) 7 that has been heated
to a predeterm ned tenperature is pressed against the

[09@B3trate S unifornmly over the entire surface of the

dielectric layer 6. In this case, the heating plate 7.
i sThe fheating tepaperatiereoe! theoheating plateekts ahqye the processing

| um | dthedike. Th is f din_ .
o5 A s TR e e b
insgé'egh@n@o&v%%’cﬁ%@ﬂepr&)é@élnggchém'bér heas g4l #50sdth€o a range

eterm ned tenperature a I's therefore not
withéh eharempeda e cydisalbat 1 dhé hean rasietan tate@gerabare (about

the area of the dielectric |ayer 6.
200°C) of the silicone rubber. Here, since the silicone rubber will be
deteriorated through hardening if the heat resistant temperature 1is
exceeded, it may be so arranged that the heat resistant temperature is
exceeded only momentarily so that slightly hardened regions are
manufactured on the surface of the contact. In this case, the temperature
equivalent to the heat resistant temperature includes the temperature at
which the heat resistant temperature is only momentarily exceeded. In
addition, the pressing force to be applied by the heating plate 7 to the
dielectric layer 6 is set to a value equivalent to, or above, the force to be
applied to the substrate W when the substrate W is held by suction into
contact with the dielectric layer 6 by power supply to the electrode 4.
[0024]
As a result of the above, the impurities that remain on the surface of,

or in the inside of, the dielectric layer and that could not be removed by

10



[00231 The heating tenperature of the heating plate 7
i s above the processing tenperature when the silicon
wafer Wis heated at the time of processing it inside
t he above-descri bed processi ng chanber 2, and is set
to a range wthin the tenperature equivalent to the
heat resistant tenperature (about 2000C) of the
silicone rubber. Here, since the silicone rubber wll

ultfsonitetleahbigbe dvdduuanphe fdngdenmiddryihgtdag f@atbe removed by
resistant tenperature is exceeded, it may be so
transfeartgethe hubstrate Mat Iy ediditiemnt by @rpsenagmh@ hgatlng body 7

exceeﬁed only m) nt ar tlhat S!l htIy %
agBE; G SHACHENETAEL 0F dliooRialsiaricy bekiebo the hBSIERt of the
pro?ehc%(ﬁgm tibRs cgb C?%S(Fuce‘ﬂh%[tB m%xﬁf lﬂrg e%hte%r% Vﬁ Snltes{lﬂl the

resi s enperature 1 nc

subsEFRE et IAks bdVhetd of REc @Al in' £ Pebicd rlhtﬁmﬁdo@lttﬂ&e As a

is only nomentarily exceeded. In addition
respltesherg charbe oboainedappl dlectrbstatieectinedt ilnghpdlatie free from
the dielectric layer 6 is set to a val ue equi val ent
flugtgations dpdesformandeoaed inepmplete defacdument fraem the beginning

substrate Wwhen the substrate Wis held by suction

of Y8 o contact with the dielectric |ayer 6 by power

mg@ly to the electrode 4. [00241 As a result of the
above, the inpurities that renmain on the surface of,

or The tihe ih ehida thle, hddten@piltect {d prdsayd Fagaﬁﬁ;ttth@tsubstrate
could not be renoved by 10 ul trasonic cl eaning or

W magcheuabiteatlyrsgt ama chmgenign whichnthwe tmnp(amtwmjobyhe heating
transfer to the substra{eW I n addition, ressi ng

platgd Keaghes? pemperatygalowar than ¢ ﬁtaattqvesf!ﬁsw@égowr%ﬁ%sing

di el h h h
teml 3 ?&o%sl ggnﬁﬁgrclag%’uc}'ée Su%tga{ml% or m é’h leCLl&mgagowm to
the' @%é'txtodet BeandubgtdrahgviyL ‘i‘ﬁeéé@z‘ds OHFy rfgf GeQbralCaHhafes the

in a better intinmate contact. result, there can

heditn@blate ethatrhad bedrt hsarid © ﬂiwpﬂedlawmmdl teniperature, the
from fluctuations in performance and i nconplete
heatenadiodent fsr sehenped Heganpresgingfangalso the power supply is

stopped. The substrate W is once taken out of the dielectric layer 6.
Thereafter, the electrode 5 is supplied with power once again, and holds the
same substrate W or another substrate W on the dielectric layer 6 once
again to perform pressing by the heating body 7. A series of processing as
described above may be repeated several times while confirming the amount
of transfer of the impurities to the substrate W. According to the above
arrangement, at the time of performing the predetermined processing in the
above-described processing chamber 2, the impurities can surely be
prevented from getting adhered to the substrate W, thereby reducing the
fluctuations in the performance.
[0026]
With reference to the embodiment of this invention, a description was

made of an example in which the impurities are transferred to the substrate

11



[0025] The tine in which the heating plate 7 is
pressed agai nst the substrate Wnay be arbitrarily
set in a range in which the tenperature of the heating
plate 7 reaches a tenperature |ower than the
above-descri bed processing tenperature. In this case,
the substrate Wis held by supplying power to the
el ectrode 5 and, after having pressed only for severa
W rhaut gs achellshaadeidngn ptiat eabovehesclibed bpeeebsaged However,
t he gredetern1ned tenperature, the heating body 7 is
withehbheb hnntﬁdoﬂ@s”stm at may alse betsecanmaneed shafpthe impurities

B

oSBT, ) ESHSE 8P GuREE) Bpgtifal i 4Gt BrRdbesion
of Hﬁ)éel'iezﬁu@é‘ﬁﬂateagatd‘ tho d?&fef:ﬁ{m;iyéi'sﬁl iBdfobheldnen Aeddudlthess
body 7. A series of processing as described above nma

equiealesyeat the saa\fa:eatoughmass whithe sooface rofiaddestva efrthmsilicon
of transfer of the inpurjties to the substrat

wafkrdiorhs wepd as thesubuvete Wr prRgicERDLY tart erfeughpESpbelow Ra

perform ng the predeterm ned processing in the

0-13#Bve- descri bed processi ng chanber 2, the inpurities

surely be prevented fromgetting adhered to the
substrate W thereby reducing the fluctuations in the

peOothmster HAHE Ghe svMbktrateVeiseifof] o.¢ hdlienbodiferand the
of this invention, a .description was nade of an

like>may|be umdMas d:hetlh@tmg)bpdh e dhis Q&Sanbﬁ’ehqflddlg &n tspetion
substrat e g\ i s act aIIy used in.,t

thes T atecl rwé%rswgp HOWRS ectlmi% Bothe BLesiine force

o WA S0 B, %, 8 AT, B e
1tséltf5’1§ |Hea¥&i5‘fto Ithe %@H@ﬁérhﬁn@d ReBHRY8EWHeNSE the Q{Ha@frﬁg Hedns of

his case, the surface roughness of the surface of
thea@lklﬁrm stage Rhirsthedaddting: pleans stuchastdreindfrateelcliame and the
layer 6 is formed to a roughness equivalent to the
like i fhecdisposashie ske FRCUE BICEEVBEFIPRATABAS oA bthisHame, like

licon
n the actual processing, the processing chamber 2 may be made into a

vacuum atmosphere.
[Brief Description of the Drawings]
[0028]
FIG. 1 is a schematic sectional view explaining the assembling of the
electrostatic chuck of this invention;
FIG. 2 is a plan view illustrating an example of layout of electrodes of
the electrostatic chuck shown in FIG. 1; and
FIG. 3 is a schematic sectional view explaining the transfer of the
impurities by pressing of the heating body.
[Description of Reference Numerals and Characters]
[0029]

1 electrostatic chuck

12



wafer to be used as the substrate W or preferably to
t he roughness below Ra 0.1 um (0027] On the other
hand, the substrate Witself of, e.g., silicon wafer
and the |I|ike may be used as the heating body. In this
case, by holding in suction the substrate Wthrough
power supply to the electrode 5, the pressing force

is applied to the dielectric |ayer 6 and, at the sane
tige, stibstratbstagat(baly) itself is heated to the
predeterm ned tenperature by the heating neans of the
subst inswWatimgdayer or the heating means such as an
in%ra%fd %ggp and the I|ike to be disposed in the
vatuuf1§sH%ssi ng apparatus. At this tinme, like in
tgf a%LFﬁJ processi ng, the processing chanber 2 may be
made into a vacuum at nosphere. [Brief Description of
the Diawer@shirce (0028] FIG 1 is a schematic
sectional view explaining the assenbling of the

el @ct dodeatriclaghuick of this invention; FIG 2 is a
plan view illustrating an exanpl e of |ayout of

el éct heatimgatlate heagingchodydt ati ¢ chuck shown in FIG
1; and FIG 3 is a schematic sectional view explaining
the transfer of the inpurities by pressing of the
heating body. (Description of Reference Nunerals and
Characters] (0029] 1 electrostatic chuck 12 3
substrate stage (base) 4 insulating |layer 5 el ectrode
51 cabl e

13



52 power source 6 dielectric layer 7 heating plate
(heating body) | 13 WHAT IS CLAIMED IS: 1. A nethod
of manufacturing an electrostatic chuck conprising the
steps of: disposing an el ectrode on a base; and
di sposing a dielectric layer on a surface of the base
havi ng di sposed thereon the electrode, the dielectric
| ayer coming into contact with an article to be held

WHATIBeCEAEMEDISat i ¢ chuck, wherein the nethod further
conprises the step of pressing a heatin body agai nst

1. a Aomthod ofumanuiactiringeindelecostatic ¢ cdrapuising the steps
~assenbling the dielectric layer into the base or

of af ter havi ng assenbl ed the dielectric layer into the
base. 2. T f facturing an electrostatic
ch%%yoégggggFgghgggéﬁb?§$&¥fgﬁ%erein a surface of
COMfspoLingf atdigldleat 18P PBAYa Wukthch N (Heeb86d hatin@M@dposed
has a better snoothness than the surface of the

thedtee@h ¢h¢ plecticalpethe dielddteiciaybocomingrartofcantanti wigham article
el ectrostatic chuck according to claim 1 or claim 2,

to hghbelsl by threelestiostafioeck.s a pressing menber which
P BeRe i R RoA ke G5 BHY S5 0Bl e« heating

th . i : . .
bo&rﬁﬁg%\rﬂs& By C(ﬁ'ﬁq?ﬁ’\@ﬁﬂgb@ of e R @ﬁéh’?ﬁé er d&tqﬂﬂg &SUfiBling the

I's performed after having e pressing

diel@pEeNalér tntpr éebLsdbnatter HRIIAE AlsHE @b ¥Whé ldeclbbiric layer
pressing nenber is being heated. 4. The nethod of

intohetbaseé.uri ng an el ectrostati c chuck according to
claim 3, wherein the pressing of the pressing nenber
is perforned, after having assenbled the dielectric

2. lt 2}{}% nllerﬁlgdtort‘?ngg&%ctﬁrQng Al ategtrlogtavé@c' é:}puc hz?cc%i‘éi'n%l {5 claim
1, wherein a surface of contact of the heating body with the dielectric layer

has a better smoothness than the surface of the dielectric layer.

3. The method of manufacturing an electrostatic chuck according to claim
1 or claim 2, wherein the heating body is a pressing member which applies a
pressing force to the surface of the dielectric layer by coming into surface
contact therewith, and wherein the pressing by the pressing member is
performed after having heated the pressing member to a predetermined

temperature or while the pressing member is being heated.

4. The method of manufacturing an electrostatic chuck according to claim
3, wherein the pressing of the pressing member is performed, after having
assembled the dielectric layer into the base, in a state in which the article to
be held is disposed in position on the surface of the dielectric layer, or in a
state in which the article to be held is secured on the dielectric layer by

supplying power to the electrode.
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be held is disposed in position on the surface of the
dielectric layer, or in a state in which the article
to be held is secured on the dielectric |ayer by
suppl ying power to the electrode. 14 5. The nethod of
manuf acturing an el ectrostatic chuck according to any
one of clains 1 through 4, wherein the force of
pressing the pressing nmenber is set to be equal to or
above the force when the article to be held is
secured on the surface of a dielectric material by

5. subpe ymethodofemanyfadiuring ertelerieostatic uhaickeagsordipg to any
ma ufactur'na}an | ectrostati c?uck cordi.n

0 .
oneg ok HS of GiaRRR2T. WHEENh Pc HEaL g HBUYY, B4 REessing

fia in . : .
meflitier 3b S % HE sAGhEo B RO LR fyrcd AU AR ETIL Sp e el is
seclifed @aUTIRA supfack T 4lidRbREtHE tnaRYRI %f sappheaki pivdiheo the
article to be held to a predeterm ne tenperature or
ele¢tmode.state in which the article to be held is secured

on the dielectric |layer while the article to be held
is being heated. 7. The nethod of manufacturing an

| [ h di i f cl ai )
o HEBL ARSNGB ORSE Ay Sl LR o
1 oﬁg?aﬁni 8, whRBELif! tHRGhd ftifs BAGY et ﬁPﬁﬂla,ecB%ehﬁelgTaﬁd wherein

od of manufacturing an el ectrostatic chuc
theam@esithigng pe@forimed irpaet®e i@l vhivhltHehwmiudé te baih@ld is secured

wherein the dielectric layer is nmade of silicone _
on thihBmlecinig lasier eftar higetingriberartigletobe thetd heatriradetsaryined
is set to a tenperature. equival.ent t at pr oof
temp&TBENER OF dn Gt SEAtE 18 WhHSHEG dBHel. toybe held 35 Bedifed on the
dielectric layer while the article to be held is being heated.

7. The method of manufacturing an electrostatic chuck according to any
one of claim 1 through claim 6, wherein the pressing by the heating body 1is

performed in a vacuum atmosphere.

8. The method of manufacturing an electrostatic chuck according to any
one of claim 1 through claim 7, wherein the dielectric layer is made of
silicone rubber and wherein the temperature of the heating body is set to a

temperature equivalent to a heatproof temperature of the silicone rubber.



