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[ Techni cal Field] [0001] The present invention relates to a

nmet hod of manufacturing an electrostatic chuck which is used in
hol di ng or securing a substrate to be processed inside a vacuum
processi ng apparatus. [Background Art] [0002]

SPECIFICATION

MEHTOD OF MANUFACTURING
ELECTROSTATIC-CHUCK MECHANISM.
[Technical Field]
[0001]

The present invention relates to a method of manufacturing an
electrostatic chuck which is used in holding or securing a substrate to be
processed inside a vacuum processing apparatus.

[Background Art]
[o002]

In a vacuum processing apparatus for performing a predetermined
praocessing such as chemical vapor deposition (CVD), ion implantation,
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 !:he electrostatic chuck; hereinafter
simply referred to as “an article to be held”) such as a silicon (81) 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



In a vacuum processi ng apparatus for performng a predeterm ned
processi ng such as chem cal vapor deposition (CVD), ion inplantation,
pl asma etching, and the like, it is known to use a so-called

el ectrostatic chuck of electrostatic suction systemin order to hold
a substrate to be processed (i.e., an article to be held by the

el ectrostatic chuck; hereinafter sinply referred to as "an article to
be held”) such as a silicon (Si) wafer and the like inside a

processi ng chanber in a vacuum at nosphere. In case the
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agai nst pl asnf\me the Like. [0003] As a solution, it is known
chirrehie

in Patent Do mﬁﬁf)(beﬁak’édbﬁtbﬁhwnb@n]atlc chuck by providing: the
surface of a % [rate of metal make with an insulating |ayer made of
silicone rubber; the insulating layer with a conductive pattern
forned as an el emtcprﬂing tanthet hhox@aieduﬁzﬁeidvpaﬂ&at taatuimehit N, an div@beasri c
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from getting poorly detached or separated from the electrostatic chuck, the
front surface of the silicorne rubber is ordinarily washed priox to assembling
the silicone rubber into the base. However, since the silicone rubber is
weak in mechanical strength, it cannot be washed with brushes and. the like.
In addition, in case washing is made with, e.g., an ultrasonic washer, if a
solid additive is contained, in particular, a bad effect will be given to'
the bonding between the additive and the fubBer even by ex&emely weak
ultrasonic waves, thereby vesulting in lowering of thermal conductivity or
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 2
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 yubber seep out to the surface of the silicone

rubber.



[ 0004] According to the above-described patent docunment 1, in
order to prevent the inside of the processing chanber in which vacuum
at nosphere is forned fromgetting contam nated, or to prevent the
article to be held fromgetting poorly detached or separated fromthe
el ectrostatic chuck, the front surface of the silicone rubber is
ordinarily washed prior to assenbling the silicone rubber into the
base. However, since the silicone rubber is weak in nmechani cal
strength, ihngpznot be washed with brushes and. the like. In
addition, i se washing is made with, e.g., an ultrasonic washer,
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addi tion, dre tq these inpurities the resistance value in the
dielectric %1% | ocal Iy changes, and this change gives rise to
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chuck, i.e., .if individual, differences occur, there wi.ll occur also
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Therefore, the object of this invention is to provide, in view of the
above- descringide of thendis]ectricrityie dndfwiniah dbes nok give riss telfhetyatipmgtinc
chuck which, in case a,dielectric¢ |layer is mapufactur.ed f.rom si.kicone
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give rise to fluctuations in performance and i nconpl ete detachnent
from the be§Meansfprdoluing thé Prétdembbctrostati c chuck. [ Means for

Sol ving the [E{S@ﬂl ens]

In order to solve the above-described problems, the method of
manufacturing an electrostatic chuck comprises the sieps 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



[ 0007] In order to solve the above-described problens, the

met hod of manufacturing an el ectrostatic chuck conprises the steps
of : disposing an el ectrode 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 further conprises the step of
pressing a heating body against a contact surface of the dielectric

| ayer before assenblin e dielegctric |ayer jnt he base or after
havi g assEHRER CORBHAFaS S1AI, of Syseitna daty Bedy Spgagas conted
Accor di ng ﬁﬁrffaﬂé Sf tHAVERIcL Qb 1aY¥r PEbILLRLRB]iRE né URile@fic PAyRS ShiddHehe
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renmoved t he @@Rﬂrities remai ning on the surface of, or in the inside
of , the dieF ic layer as a result of transfer to the heating body,
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renoved even by ultrasonic cleaning or (vacuu heat i ng and dryi ng.
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is reduced into a uniformheight by the pressing with the heating
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t he inpuri twiels thendiedecnnic dagasi | Jocabtvairis¢dns in resistance value of the
dielectric layer are thus eliminated, thereby preventing the occurrence of
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 artié:le 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.



Therefore, when the article to be held is secured or held by the
dielectric layer, the projected portions are held in particularly
strong intimate contact wwth the article to be held, but inconplete
det achment can be prevented from occurring. [0010] Further, the
heati ng body is a pressing nenber which applies a pressing force to
the surface of the dielectric |ayer by comng into surface contact
therewith, and the pressing by the pressing nenber is perfornmed after
havi ng heat 88etdiarepmeesi iy asrbeto be elpicdeneshonddld bymihe ataleetriar

while the e i nmenber, i s .bein ted. In_the above-descri bed
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impurities fromtdémsupiessi ng menber (heating body). In. additi on, by
giving a pre[s®i ﬂ? force, the transfer of the inpurities to the

heati ng body & advant ageously be accel erated. [0011] In this
case, preferablpuidagr PERS f e;pLe i rf d
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i n whi ch t hpressingclorcet to ‘d@ ﬂaﬁ&held tdhleschebetha hypmbytcnmn@mﬁomface

surface of th%%ﬁ}eectr g%g a ate i.n whi htheatlcle
to be held F&R&E s Hh  SPEt I?Y|t§9éﬁleW%Ht?&F *rig RSB
the el ectrogfler TReRg lﬁé&%@ thé pﬂé%sﬁf%sﬁbﬁibbi' Ly of ﬂ%He&?ﬁlwﬁ&%ﬁélgﬁlget

adhered to the pressing nber itself. The pressin
advant ageoust yisle @s&a@lemtﬂm@m fs0baing heatetFurIméhe qhoeé-desrbib;dt he

f f t nb b
the Tor el wRERTPHBEEE PR BREbABBRR detee Blod he, FBIPCGH e stipBebooh
the diel ect meclniwmemn&ammgyérnmoﬁwcet& 8118 @b 8RN UL - thAQeQsMLiRg

to this arrangenent, the renoval of the |nipur|t|es remai ni ng on
layer can be removed by the transfer of the impurities to the pressing

member (heating body). In addition, by giving a pressing 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.

[o012]

Further, preferably the force of pressing the pressing member is set to
be equal to or above the force when the axticle to be held is secured on the
surface of the dielectric laver by supplying power to the electrode,

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



the surface of, or in the inside of, the dielectric layer is
perfornmed in an atnosphere equivalent to the use where a
predeterm ned processing is perforned by assenbling the electrostatic
chuck into the vacuum processi ng apparatus or in an atnosphere in

whi ch the adhesion of the inpurities is nore likely to occur. The
inpurities can thus surely be prevented fromgetting adhered to the
rear surface of the substrate. (00131 Furt her, according to this

i nvention, prefegably the atln cet
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el ect r ost atdettinhadkered to theweay sutfaen ¢fribe substnafeapparatus. In this
manner, the p@izlglngan advant ageously be perfornmed while confirmng the
conditions (; ving the inpurities. [0014] In this invention,
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substrate such as a silicon wafer and the like which is actually used, in an
atmosphere of use in which a predetermined processing is performed by
assembling the electrostatic chuck into the vacuum processing apparatus.
In this manner, the work can advantageously be performed 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 is
used at a temperature exceeding the heatproof temperature thereof, it does

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



rubber may be used at a tenperature exceedi ng the heat proof
tenperature so as to obtain a high degree of effectiveness at a short
period of time. [Effect of the Invention] [00161 As descri bed

her ei nabove, according to the method of manufacturing an

el ectrostatic chuck of this invention, in case the dielectric |ayer
is made of silicone rubber or resin, there can be obtained an effect
in that an electrostatic chuck can be manufactured which is free from
i nfluence Q¥W§he imgurities remai ning on the surface of, and in the

i nsi de of , e’df“é‘%‘ﬂ%ﬂé 3t EmpgatuiRiexpeading thechenspyopf tamprratwe i n
per f or mance,aRdo lBERARIA . [ nni.ng of use.

[ Best Mode 8f Cgroryi ng 0%1?d?ﬁ%gﬁggﬂg%hv%%%pfégﬁﬁh%ﬁ%&%c%tllné%'erence to
FIG 1, refdEsfecofiberbmaintibndenotes an el ectrostati c chuck according
to an enbodi (?ALG of this invention, in which the electrostatic chuck
1 is used in c‘i ng a substrate Wsuch as a silicon (Si) wafer as an

article to be | L-0S4 essi I vacuum .
processi ng appgg; a‘ftjjﬂusgillll ?)drﬂglér %O%S’ng&gf%lrlggggggrﬁl %%,g& Sf&ae%&é}?(ﬁgnggch
as cheni calanvelpdrostaiposhidkorf thi3iAyvention innpkathaticlniridlaeres aladbi ng,
and the lilei’?' .ﬂ'he el ectrostatic chuck 1 js %ssenbl ed into an upper
surf ace, cHIgo0e TYO0ST A esis hHisee £anskepbtaingd @@ effeqy, inpthat an

substrate h@g@stiMtinGl cin 8b TROARTctLL] BRI 0 sSAHE by ame TN S
substrate s.tagels_?, constit Utes a Dase, Aﬂttﬁlocﬁgglgcf%%tsﬂ%}?l us ra?géf,?th?he
substrat e dmageitesramaining tont therwirfaca dieatd iy the ansdobdf, ehe didlédtric

resi stance,heatin tem, and a cooling neans by circul ation of

cool i ng gasla%eﬁc?f“gé‘ﬁﬁél‘ ilﬂrﬁeﬁago%gu?ti’f@mgpléé‘, pydrimpce tand insapElate ur e
control cageRRhiRAE fild¥n g}{@eoe@ﬂﬁ{ihggf@%q cooling of the substrate W
The el ectrostatic chuck 1 is nmade up of: an insulating | ayer 4 which

i s di sposed[Best Merdegfftarrgingoat theolnvehdoslibst rat e st ageS 3; an
el ectrode 5 Mah is formed by patterning on the upper surface of the
i nsul ating Faye 4; and a

With reference to FIG. 1, reference numeral 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 (Si)
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

15 formed by pattérning on the upper surface of the insulating layer 4; and a



dielectric layer 6 which is disposed on the insulating layer 4 in a
manner to cover the electrode 5. [0018] The insulating | ayer 4
is manufactured froma material appropriately selected from

heat -resi stant plastics such as pol yam de-imde, and the |ike;
ceram cs such as alumna, alumnumnitride, and the |ike; rubber

el astic body such as silicone rubber, and the [ike. As the el ectrode
5, there is used a netal conductive material such as copper,

alum num nj.ckel, silver, tungsten, and the |ike; and a ceramc
conducti ve éﬁ?fﬁr’scdéﬁera w?‘i‘"cﬁ"aﬁ ‘f\?ﬂqsﬁ%léf} the insalading leger din whnaneersts,

the pattern.pd: i@ i&kRAL50de 5 nmay be either of a single-pole type
and a bipolar type in which a positive pole and a negative pole are

equal | y chal@eB]l The el ectrode 5 is further connected to a known
power source 52 vi.a ale.abl e 514,and voltage of O - t 10 kV is applied
to the el ect rodesnsyiggpglayer 4 is mpaufaghirgd diesn @agaterisd apprepuiadelyng

layer 4, tRelcetedl BShHatk@Shnf Pia%ti@?@ﬁ@lﬁ%& gélgg?:ifit{eof&iﬁe BL L0 Sixes

appropriately selected from heat-resistan Ccs such as

pol yami de- icexadaics @#nch tahealiunkes, dlemdnumsnistidd) @asd ahe ikparubbls Flaua
nitride, and,the like;. rubber el astic. body such as silicone rubber,
and the i %8?13’ THeh & %lﬂlé%‘ier’i""?’%%fé‘?i %eég‘ﬁstfxﬁ theslegirady §aderar useat act
with the subsideal @oNdwkiveBatdi® Shel)AUsdbdiet NELIUB i
Therefore, in case hi hwg hefarrall con%luctsi v#%}’e?pem gﬁ,iﬁﬁlﬁ%@{ dsélv?lr"ie
sem conductwrgsiemandctherlilieg ang pareaemic topdneties baty, such dssitanefiaidy| e
to use silicg rubbe ecause,, due to bonding with nmain chain of
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and out gassinle-peIBRYPEALE 206 PokFEYbe i wHIHAtpodRie RN PhAS LatlE
substrate due to rubber elasticity, whereby a | arge effective contact
area and aPplegiretaqsphsichargsducThe elegtrode She fatbher cathec(edd20] kdswh he

silicone r BQ\Q&E sGREP8LSYU avégi)fér%li, SanHtvi'oh:iaég g}f g> i% kV is applied to the
electrode 5.
[0019]

Like the above-described insulating layer 4, the dielectric layer 6 is
manufactured from a material appropriately selected 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 utilized as the



above-described insulating |ayer 4 and the dielectric |layer 6, any
one of the mnable type and liquid type in characteristics before

har deni ng (curing) may be enpl oyed. As the node of hardening, there
may be used various hardening types such as peroxi de cure type,
addition reaction cure type, condensation cure type, ultraviolet cure
type, and the like. In addition, in order to inpart high thernal
conductivity to the silicone rubber conposition, there nmay be added
hi gh thermal conductiyit erani cs ,pa r . er. i

A1 i num nAbPTepBhe SRR AR TS P EE Hp Sathr e
powder, powdAAbIS! tyip€ dandNiguidN§pli iwechakhelristliés Béfohahbrdenimn (fuaitighr ed
a sheet-like preformby usi ng this kind of silicone rubber i
conposi t i omayi be emplastsfechedhe angleeelshdndeningg thare anpy bgatsed amisys
pressing pressure and t erature.to erehy hormtl ve- i bed
insulatingmﬁaég?é %Q%E %ﬁe %?8?5% ¢%85$%§§$’ 8?%ﬂhp$%ﬁ§8§fﬁfﬂggﬁ£
shape. At thidenbhil®a cifd §pdehlttarifePeiR e Aal arhknt Iafadditton, in
substrate Wand also to increase the substrate cooling perfornance,

t he cont acerdemte ampashighdhenmealeendnetivityterthe silicope syhhes goBpasitione
entire surface {hereof .wiih.n[ e ' ' j 021]
A descri pt it%‘?%gvm&f? bneogvd%%& Iﬂl e@%#r%ﬁ%e&?n%%tﬁggi g%rqgg%?gﬁhép Sdch 8

el ect r ost apbadshuslonsigapr diuvginuf aniteidbogowde, dbrdrhi Sithidy e pbivder,
First, after having assenbled the_ insulation_ |ayer 4 of sjlicone
rubber makaagaesivahexidsRawdenrgoseder Grliqan @nd he ik o Tdengetier hayae
upper surf LnSul at.i r i LA i L e e 5
by patter n?%agfu?%%telﬁe?l g h%égg'gkg rlgjf?o?égl B 5‘5352“ ttﬁ;réo%gﬁ %%ﬂfﬁlﬁ g%ﬂb%g t he
substrat e sbdpesifiohOitt Besidipctqietd prassvibrming biehvwredetehairedemiesside 5
and the power source 52. Then, the dielectric layer. 6 js assenhl ed or
bui |t i nt o PESREUERBRA teMPeERIETG Lo tth%"epﬁsf%%tt#‘ﬁgah"g‘g'ig?sc&lqeﬂ lgswatngr 1o
cover the Y pee- ail RAZR] IS nBh&CLHAe. PRYRKisithne, i
supplied t%h%ﬁg e éggﬁgggg%g%[rougﬁﬂ¥ﬁgmkﬁgmer sou#%e 52. %he & m
substrat e Wdudh samosh khe detackhent ohihelsubstrateW aml alse tatiaredse the

processing is held and, in this state, a heatin | at heat i ng, .body)
7 that has SHEEHR R PR P%r?fgnmrrgcae‘t Pl S?%?ﬁfe%&ga?%ﬁ?éﬂﬁ?@ge B4
agai nst t e, SHESE TP WeURLEQS HuifQUCERd:DE SEH MBiniie | AkBssitnst BRd
dielectric Irayer 6. In this case, the heating plate '7 is a flat

pl at e ni adergéctioxsn, stainl ess steel, alum num glass and the |iKke.

The plate 7 @form&d in a plate thickness which is superior in
uniformty { 1rJ-pI ane tenperature even if it is heated to the

peceLer T ned SeTRLlie I kT sty fhaSeanmbang Wi

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.

{o022]
Subsequently, electric power is supplied to the electrode 5 through the



[ 0023] The heating tenperature of the heating plate 7 is above
t he processing tenperature when the silicon wafer Wis heated at the
time of processing it inside the above-described processi ng chanber
2, and is set to a range within the tenperature equivalent to the
heat resistant tenperature (about 200C) of the silicone rubber. Here,
since the silicone rubber wll be deteriorated through hardening if
the heat resistant tenperature is exceeded, it nay be so arranged
that the hwereguméﬁ fﬁwep@rkatmew sudxaeeii'ﬂadn@mt‘yr wihienisansekyins o

t hat slight ened regi on r act the surface of the
cont act . ﬁhg H® uaﬂa%rgceﬁsﬁ% e bt Feﬁ?heta@mtgh@a% eating
resistant tREPeyahut hak rwéeﬁdﬁéatw%o taeﬁmaeéaﬂﬁ&e@keaﬂ@élﬁbm 1]51%§§ea

resistant tenperature is only nonentarily exceeded. In addit t he
pressi ng f cgemst bhdeubsgipitee dV bynfomglmem:uhhg epkine euiatoot the deleteit ric

| 6 i t t t bo he f to b
apol 1 ed 1o 5% Runh FRec i BeRBne DAt b WHEL HelAgeccrEn
into cont a%%almetsb stdg Ql'u%hﬁﬁinr 'g@aés% 1 R¥e POMEY pﬁk‘ﬁmﬂé Hndd'% a

el ectrode 4. 24] aresut of the above e Inpurities
t hat remai mlain tl'h@cmw fvah:tehafs supetipr theunifiendey of mtpﬂamajit@hmmtmm

| ayer and that e, enpve trasoni c cl ea

(vacuum heden ifRs dhedfi B ARG Bne BBy S e P p
substrate \&éfo'rﬂleadéjxhd I vWhich b Mﬁ%&lﬂgahh@leaeﬁagagthhJ ﬁ-@é'd’fsfhet he
contact surface of the dielectric |ayer 6, the height of

proj ected paslestvadagsar®.-be reduced into uniform height and as a
result, the ? trate Wcan thus be held or secured in a better
intirrate coﬁu ac As a result, there can be obtained an electrostatic
chuck 1 which maeﬁfeaﬂngrt@ﬁpéfmw@m@nﬁahﬂgwtfaerrmasﬁa ftnbRaemmR! ete

det achnent fromthe begi nni ng of use. he tinme in which
the heat i ngepperesure whep the sdigom yaiters Jﬁﬁ@agiﬁlb@tﬁh@tt@nvwﬁ‘awcb@mg it
arbitraril ture of the heating
plate 7 re)a{t% gés tggt%rcr’%ggg 5;%61\,\@10%&8%% % sg?t ge& Yange

processi ng withtpehateshPerdsivd S Evalastto ﬁHéG:efiU b&élmhe téMp@_ ab@ledabut
suppl ying power to the electrode 5 and, after having pressed only for

several ni RUPEI ehéhaesitisarg prbhes 7Hern sings theevilipenst subhey Wb be
predet er m ry r t

P cssi ng angteroaRE S SA0RGE, BORE el WyEBREIRERIAR 4
once takenegtdeded, itheagh kd eetam@ngeayﬁtat&hemeateﬁsmant t&tﬁp@lae@erﬁde 5
is supplied with power once again, and hol ds the sane substrate Wor
anot her sul¥aeded opln PRBeRIBEECP dhphy Bistlbnberdsged nremogser 1r m
b essi N0 PhndhBaliaald 09 hOerlce 61 B8/ WPl DY ARERRLI A% HESRLLRCC
above may be repeated severa I mes e confrrmn anbunt ~of
transfer ofeqﬁhelmﬁrturu}ml e ttiesistentsiehiier atuee \Mclﬁdwthb tgnperatiie sbove

arrangenent, _at time of perform ng the predeterm ned pr oce55| ng
in the aboﬁ@labé %SéEI rppigtoad Siemperatyge és ozPY EHENSTHATIR exeesdedin

surely be BRENEA! &l fglegelﬂgtﬁ%%gtogggggggggggf Be SUBSLS FisteV ttohﬁ{eeby

reduci ng the uttuat’ ons
dielectric layer 6 is set to a value equivalent to, or above, the force to be

applied to the substrate W when the substyate 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



[ 0026] Wth reference to the enbodi nent of this invention, a
description was nmade of an exanple in which the inpurities are
transferred to the substrate Wthat is actually used in the
above-descri bed processing. However, w thout being limted thereto,

it may al so be so arranged that the inpurities are transferred to the
heating plate itself that is heated to a predeterm ned tenperature.
In this case, the surface roughness of the surface of adhesion of

this heating plate 7 to the dielectric | 6 is forned
oughness dJURVAHEAERPEE G ETFIir gL Tas o3 B0X BPrpeved by
adhesi on Ofgrd fiferSto tHeOSUDAR0E W.O 1RCatHEEN, Ay bPé('?)ss rRdRind bRy 7

preferably to the roughness below Eta 0.1 m 0{6 02 On t he ot her
hand, the sgbbistdihe sontaciesvrfase, okthe didedtrigolayemfberthankeighie of itke may

be used as _the heating bod In, this case. by, holding in sucti t he
Substrat o WERFSHGH B rorL by by e SR AT Hst bRt ahe, e UL Wy
force is appbiteshel W daRerhils B @feld b sdcaYd inba db#ler BitirhAte cBARe.L iARa the
substrate Witself is heated to the predeterm ned tenperature by the
heati ng meassulbftherre camibet ohininedt amyeleptrostatinechmelatl wiichi wafree Stamy as
an infrare . |1 t | i C si ng
appar at us. TRCARRRtn paftorged & RrePlrBRTE AC s B R YA AR RS
processi ng oflaggiber 2 may be made into a vacuum at nosphere. [Brief
Descripti on[(%%t]he Dr awi ngs]

The time in which the heating plate 7 is pressed against the substrate

W may be arbitrarily set in a range in which the temperature of the heating
plate 7 reaches a temperature lower than the above-described processing
temperature. In this case, the substrate W is held by supplying power to
the electrode 5 and, after having pressed only for several minutes the
heating plate 7 that has been heated to the predetermined temperature, the
heating body 7 is released from pressing and also 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 pexforming 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.
[oo26]
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



[ 00281 FIG 1 is a schematic sectional view explaining the

assenbling of the electrostatic chuck of this invention; FIG 2
is a plan viewillustrating an exanple of layout of electrodes of the
el ectrostatic 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

W that is actually used in the above-described processing. However,
without being limited thereto, it may also be so arranged that the impurities
are transferred to the heating plate itself that is heated to a predetermined
temperature. In this case, the surface roughness of the surface of adhesion
of this heating plate 7 to the dielectric layer 6 is formed to a roughness
equivalent to the surface roughness of the surface of adhesion of the silicon
wafer to be used as the substrate W, or preferably to the roughness below Ra
0.1 um.

[0027]

On the other hand, the substrate W itself of, e.g., silicon wafer and the
like may be used as the heaéing body. In this case, by holding in suction
the substrate W through power supply to the electrode 5, the pressing force
is applied to the dielectric layer 6 and, at the same time, the substrate W
itself is heated to the predetermined temperature by the heating means of
the substrate stage 2 or the heating means such as an infrared lamp and the
like to be disposed in the vacuum processing apparatus. At this time, like
in 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



3 substrate stage (base) 4 insulating |ayer 5 el ectrode 51 cable 52
power source 6 dielectric layer 7 heating plate (heating body)

substrate stage (base)
4 insulating layer
5 electrode
51 cable
52 power source
6 dielectric layer

7  heating plate (heating body)
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WHAT IS CLAIMED 1S: 1. A method 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 having di sposed
thereon the electrode, the dielectric |ayer com ng at a contact
surface into contact with an article to be held by the electrostatic
chuck, wherein the nmethod further conprises the step of
pressing a heating body against the contact surface of the dielectric
| ayer bef orgasseapdisee ghe dielectric layer into the base or after
havi ng assenbled the dielectric layer into the base, whereby

| mpuri ties {.enaiAthdighdut niaREat@mb af klesteysiaae ehuak comPrisihgtht Bepd &tsi de of ,
the dielectric |layer are renoved; and wherein a surface of
contact of the hisptsinggnietadirodsionta takeadiel ectric | ayer has a better
snoot hness than the contact surface of the dielectric layer. 2. The
net hod of manuf SEPYRNORCIRIBCIE Iaxer PO 3 Fyface otthirbasedevng disneged berermihm 1
wherei n the heati dy.is a pressjng nmepber whjich appl.ies a.

b essi ng. f CREToN U eleain et IR BLECoToc REees Bler Brov 2t o
com ng i nt o Siikd qﬁe&&%ag#c&ngg ewi th, and wherein the pressing by

the pressing nenber 1s perforned after having heated the pressing
nmenber to a predfbRmMing afeth@MRARS! sbnfritds B did Bh@re%r@%'ﬁégﬁrﬁ%ﬂagr I'S
bei ng heated. 3. The nethod of manufacturing an el ectrostatic chuck
accor di ng tagainbiaihschntavtisefmenf thealideaiilaygr xday assemblinpriesdielagrioteydoer
whi ch applies a pressing force to the contact surface of the
di el ectric ingythe basener offesheving eprempbled e diglegiic daver ipiocthe ibage. mhersby | s
performed, after havlrﬁ% assenbl ed t.-;]e %i electric Igﬁgr .into the base,
in a state TMRUWRS EaniD oy ths eqniact Yrigee Hetrdn 1he ngide Sb L dislsrtis Rt 3™®n on
t he surfacereggve%p5ddi el ectric | ayer,

wherein a surface of contact of the heating body with the dielectric layer has a

better smoothness than the contact surface of the dielectric layer.

2. The method of manufacturing an electrostatic chuck according to claim 1 wherein
the heating body is a pressing member which applies a pressing farce to the contact
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.

3. The method of manufacturing an electrostatic chuck according to claim 1,
wherein the heating body is a pressing member which applies a pressing force to the
contact surface of the dielectric layer, and 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,

14



or in a state in which the article to be held is secured on the
dielectric layer by supplying power to the electrode. 4. The method
of manufacturing an electrostatic chuck according to any of clains 1
through 3, wherein the force of pressing the pressing nenber is set
to be equal to or above the force when the article to be held is
secured on the contact surface of the dielectric |ayer by supplying
power to the electrode. 5. The nethod of manufacturing an

el ectrostatj i i rel : i y is
the art: ol s AACTPBPEELAeI el Melourdf 1L bl RRELY boR0Y
state in Whigr e ddcirbéd.© to be held is secured on the dielectric

| ayer after heating the article to be held to a predeterm ned
tenperature or in a state in which the article to be held is secured
on the dielectric layer while the article to be held is being heated.
6. The net hbd offhermeihbdefroarivfegiusing a1 ledtroelsticaahiick askardikg tcopeliiiaigs d o
any one of claim11 through claim5, wherein the pressing by the

heati ng bodyrorgh perherimig forre af Rratsigihe Prasiisasmber iszset he BRrh§P of

f [ | ' K di f i
T et b EF AT € P VA R hBe e Sl B
rubber and M&ﬁrﬁflé}&a&@@ﬁgﬁlﬁméﬁﬁh@ ledtid@e heating body is set to a

t enper at ure equi val ent eat proof tenperature of the silicone
r ubber.

5. The method of manufacturing an elecirostatic chuck according to claim 1,
wherein the heating body is the article to be held, and wherein the pressing is performed
in a state in which the article to be held is secured on the dielectric layer after heating
the article to be held to a predetermined temperature or in a state in which the article to

be held is secured on the dielectric layer while the article to be held is being heated.

6. The method of manufacturing an electrostatic chuck according to any one of
claim 1 through claim 5, wherein the pressing by the heating body is performed in a

vacuurm atmosphere.

7. The method of manufacturing an electrostatic chuck according o any one of
claim 1 through claim 6, 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.
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