SPECI FI CATI ON SUBSTRATE HOLDI NG DEVI CE TECHNI CAL FI ELD [ 0001]

The present invention relates to a substrate hol di ng device using an
el ectrostatic chuck, and particularly to a substrate hol di ng devi ce
for clanmping and hol ding a substrate in a processing chanber in which
pl asma processing is carried out. BACKGROUND ART [0002] There
are known techniques for obtaining a desired device structure in a
sem conduct or fabrication process as follows: a plasma is produced in
a processing chanber in which a SiBGIEBATM@Ner (hereinafter referred
to as a "wafer”) as a substrate to be processed is placed, and plasna
processi ng such as deposition, ion inplantation, and etching is

carried out on the substratgpdsRAGEIRE L PhAS Ry SECh a pl asma
processing systemis provided wth a substrate hol di ng device

including a so-called electrostatic chuck in order to align and hold
a SUbStratﬁééﬁNhﬂELBﬁﬁ&§SSing chanmber. [0003]
[0001]

The present invention relates to a substrate holding device using an
electrostatic chuck, and particularly to a substrate holding device for clamping and
holding a substrate in a processing chamber in which plasma processing is carried out.
BACKGROUND ART
[0002]

There are known techniques for obtaining a desired device structure in a
semiconductor fabrication process as follows: a plasma is produced in a processing
chamber in which a silicon wafer (hereinafter referred to as a "wafet") as a substrate to
be processed is placed, and plasma processing such as deposition, ion implantation,
and etching is carried out on the substrate using the plasma. Such a plasma
processing system is provided with a substrate holding device including a so-called
electrostatic chuck in order to align and hold a substrate in the processing chamber.
[0003]

As an electrostatic chuck, a so-called bipolar electrostatic chuck in which a
dielectric chuck plate is attached to an upper surface of a chuck main body having
positive and negative electrodes embedded therein has been disclosed in, for example,
Patent Document 1. Moreover, a substrate held by the substrate holding device is
controlled to be at a predetermined temperature in some cases depending on the plasma
processing to be carried out in the processing chamber. In such a case, the following
chuck has been known: for example, electrical resistance heating means is incorporated
in a chuck main body (or pedestal), and a chuck plate is configured such that a rib
portion is formed which comes in surface contact with a peripheral edge portion of a
back surface (on the opposite side from a surface on which predetermined processing

is performed) of a wafer, and that multiple support portions are provided upright and
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As an electrostatic chuck, a so-called bipolar electrostatic chuck in
which a dielectric chuck plate is attached to an upper surface of a
chuck mai n body having positive and negative el ectrodes enbedded
therein has been disclosed in, for exanple, Patent Docunment 1.

Mor eover, a substrate held by the substrate hol ding device is
controlled to be at a predeterm ned tenperature in sonme cases
dependi ng on the plasma processing to be carried out in the
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known: for exanple, electrical resistance heating neans is

i ncor por ate8tflann a chuck mai n body (or pedestal), and a chuck plate is
configureq.ﬁﬁgh that a rib portion is formed which cones in surface
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through a gas passage fornmed in the chuck main body, and a gas
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configuration may be enployed in which a bias voltage can be applied
to a substdesice cl anped by a substrate hol di ng device. [0005]

In recentdéﬁﬁgs, there has been a trend toward using wafers having

| arge dia egs and small thicknesses (700 gmor less) in order to
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war page state of the wafer is changed by the heating or_ cooling of
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processi NGhaf QW] the heating or cooling of the wafer or by stress in a film deposited on a
surface of the substrate by plasma processing. In some cases, the warpage state of the
wafer is changed by stress in the film even during plasma processing.
[0006]

If voltages applied to the positive and negative electrodes are fixed in the
process of clamping such a warping wafer or during plasma processing, there may
arise problems: for example, an alignment failure occurs due to a too weak clamping
force in the process of clamping the wafer, and damage is caused due to a too strong
clamping force. Also, in the case of a warping wafer, the distance from the upper
surface of the chuck main body to the back surface of the substrate varies across the
surface of the substrate according to the warpage state of the substrate. Accordingly,
the amount of heat transfer through the inert gas atmosphere varies in the process of
heating or cooling. As a result, the substrate temperature is non-uniform across the

surface of the substrate. When predetermined plasma processing is performed in a

state in which the substrate temperature is non-uniform as described above, there is



If voltages applied to the positive and negative el ectrodes are fixed
in the process of clanping such a warping wafer or during plasna
processing, there may arise problens: for exanple, an alignnent
failure occurs due to a too weak clanping force in the process of

cl anping the wafer, and damage is caused due to a too strong cl anpi ng
force. Also, in the case of a warping wafer, the distance fromthe
upper surface of the chuck main body to the back surface of the

subst r at e ajsgrd preblem thes Sretthigknesg dndgmalgy of m8lm ubst rat e according to the
war page st @q?cﬁ the substrate. Accordingly, the anmount of heat
transfer t &gh the inert gas atnosphere varies in the process of
heating or cool iARBerdiglydtHeSifwntors b €heS plRSdnt alvend @M rbfdRed that the
non-uni form across the surface of the substrate. \Wen predeterm ned
pl asma pr cobien bolding pdevicorinduddsrana ASt aeweri suppli b pakrings ab slterapting

tenperature i s pon-upi form,as descri bed ahove, there is .also a.
BT oo ¢ 5ireR e D R i OF B S I i e g hrascting
Accor di nglaygurfehevdl RVemhositr@ling BErdf 88N thVaNhE QihbAMR: B ARARSk
that the substrate hol ding device includes an AC power supply for
passi ng arplait.tsesand misaspring mreemt for mearughs & lges Tep et efdhe gasorhea thehgas s

| ate, first asyr i nmeans ,f or neasuri a current. val ye..of t
P Sernat | 1P ey BS. 28y R Bnaean g ol hEs for SeRE Biet 0T
plate, secRNEs BT bdt¥edBBOEVT QEctFBESIthAAGt Raddfe bf BWchRine valhe hite

gas when the gas is caused to flow by gas introduction neans, and
control ndahsas Bew caatmpeabirphyith tHCvd land gecoap pichading gneons mayHe invwo

el ectrodes_sp that ‘at | east one qf the curre the gas flow
Fate moas PR Fivee FRF g Paeudiaiia o KRy be i &
pr edet er mpggkjr ange (see Japanese Patent Application No.

2008-297295). [0008] According to this, after a substrate is

cl anped by the &iscwiingtathés, afidie subsirige clraedbothe checkqisstthawearpasnm

al ways be correct | rasped fromthe gas fl rae angd/or an
etance T3 PERh R 3BT Pent B BEr P Bl ik BD e P T Ppger am
war page i Nnpkddes (dictRGhé QhrredtWaitgloved e tRUABEHEAL Bi28 AhrfiRe Gh adiped
w th an appropriate clanping force according to the warpage state of

t he subst rdateetiany Suhdrnige ispbséraie A de ichmpgd vabranr appropeaissslamping) fscd | ow
rate rang%wanaﬁggﬂghe alterq er
c

i | . d h
Condi 1 o0&t Cufinadt 185/ I RIUSERE o Rotfig B M Gandd U8 Ine gl

and, basedn@is tie gdso@e Sate GRIe @lok MEe hif@nddae \CQtt@ORIG raBee uhdde the
substrate clanping force) applied between the two el ectrodes so that

at | east owedigen ihehichrar ahstrajgisudanaped inewgnaserirepsiatat adnbassdipadhan t h

Looos] s B RR0 P BRI LR Er P e il S] SRR AE O

as descri heg tRdQURtrbdes Uselatl &t [@adp|oAS N thE QERES IVATie SHHAt BB gat MRMWErad €
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cannot be monitored based on the impedance. Also, it has been revealed that there is
the following problem: even if the DC voltage applied between the two electrodes is
controlled based on the amount of change in the impedance, a too strong substrate
clamping force may damages this substrate, or a too weak substrate clamping force

forms a local gap between the upper surface of the chuck main body and a clamped



surface of the substrate, thus inducing an abnormal discharge. PRI OR
ART DOCUMENTS PATENT DOCUMENTS [0010] Patent Docunment 1: Japanese
Pat ent Application Publication No. Hei01l-321136 SUMVARY OF THE

| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0011]

surface of the substrate, thus inducing an abnormal discharge.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0010]

Patent Document 1: Japanese Patent Application Publication No. Hei01-321136
SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0011]

In view of the above-described circumstances, an object of the present
invention is to provide a substrate holding device which makes it possible to grasp the
warpage state of a substrate even during plasma processing and which clamps the
substrate with an appropriate clamping force without damaging the substrate and
inducing an abnormal discharge.

MEANS FOR SOLVING THE PROBLEMS
[0012]

To solve the above-described problems, a substrate holding device of the
present invention is a substrate holding device for clamping a substrate in a processing
chamber in which plasma processing is carried out, and the substrate holding device
includes a chuck main body having positive and negative electrodes, a dielectric chuck
plate having a 1ib portion capable of bringing a peripheral edge portion of the substrate
into surface contact therewith and multiple support portions provided upright and
arranged at predetermined intervals in an internal space surrounded by the rib portion,
a DC power supply for applying a DC voltage between the two electrodes, an AC
power supply for passing an alternating current through capacitance of the chuck plate,
and first measuring means for measuring the alternating current passing through the
capacitance of the chuck plate, and further includes removing means for removing an
AC component superimposed on the alternating current from a plasma produced in the
processing chamber during the plasma processing.

[0013]

According to the present invention, in the case where a substrate to be



In view of the above-described circunstances, an object of the
present invention is to provide a substrate hol di ng device which
makes it possible to grasp the warpage state of a substrate even
during plasma processing and which clanps the substrate with an
appropriate clanping force without danmagi ng the substrate and

i nduci ng an abnornmal di scharge. MEANS FOR SOLVI NG THE PROBLEMS [0012]
To sol ve the ahqve-describ a.substrate hogl di.ng .device of
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produced in the processing chanber during the plasnma processing.

[ 0013] AchQHﬁng to the present invention, in the case mhere a
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substrate 1s correctly graspe omt he 1 npedance, and by extension,
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Accordingly, in the present invention, since the removing means is provided

which removes the AC component superimposed on the alternating current from the
plasma produced in the processing chamber, the amount of variation in the impedance
during plasma processing can be reduced. As a result, even in the case where the
substrate warps due to, for example, stress in a film formed on a surface of the
substrate by plasma processing, great variations in the impedance value can be easily
grasped from the above-described amount of variation. Thus, the state of the
substrate can be reliably monitored.
[0016]

Moreover, in the present invention, the following configuration may be
employed: the substrate holding device further includes control means for controlling
operation of the DC power supply and the AC power supply, and the control means

controls the DC voltage applied between the two electrodes so that an alternating



[ 0014] Next, plasma processing is carried out on the substrate
cl anped and held by the substrate hol di ng device as descri bed above.
During this plasma processing, also, the alternating current value is
measured with the first neasuring neans. Here, a research by the
inventors of the present invention has reveal ed that during plasm
processing, since an AC conponent in a plasma is superinposed on an

alternating current foregra i,n ;ge state of the ubstratgt t he
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the two el ect{goﬂgs so that an alternating current value neasured
with the f@R&EORBEIIPYSg neans may be in a predetermned range. In
this configyrati on, based on variations in the inpedance value during
pl asma processing, the substrate can be clanped with an optinum
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substrate &amod! aR P& shEPIMHaHe second measuring means may be in a predetermined
range. In this configuration, when a substrate to be clamped warps during plasma
processing in such a direction (tensile direction) that a gap between the rib portion and
the periphery of the surface of the substrate increases, the amount of leakage of the gas
from the internal space through the gap changes, and this causes the gas flow rate
measured with the second measuring means to vary. In such a case, by controlling
the DC voltage applied between the two electrodes based on the gas flow rate under
the condition in which a substrate is clamped in a warpage-free state, the plasma
processing can be performed with the substrate clamped with an appropriate electric
power for clamping.
[0018]
In the present invention, the removing means may be any one of a filter circuit
for removing AC components of specific frequencies and a digital signal processor

which functions as a filter for removing AC components of specific frequencies.



[0017] Furthernore, in the present invention, the follow ng
configuration may be enpl oyed: the substrate hol di ng device further

i ncl udes gas introduction neans for introducing a predeterm ned gas
into the internal space and second nmeasuring neans for neasuring a
gas flowrate of the gas introduced into the internal space, and the
control neans controls the DC vol tage applied between the two

el ectrode t N r sured with the second
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el ectrostatic chuck an enbodi rent of the present 1nvention.
introduced and power supplied during plasma processing.

[FIG. 5] FIG. 5 is a view for explaining the configuration of removing means of the
embodiment of the present invention.

[FIG. 6] FIG. 6 is a graph showing results of an experiment in which variations in an
impedance value, an alternating current value, and the flow rate of assist gas are
measured during plasma processing in the case where the substrate holding device of
the embodiment of the present invention is used.

MODES FOR CARRYING OUT THE INVENTION

[0020]

Hereinafter, referring to the drawings, a substrate holding device EC of this
embodiment which is placed in a plasma processing system will be described with a
subsirate to be processed assumed to be a wafer W. Here, a plasma processing system
in which the substrate holding device EC of this embodiment is used may be a
publicly-known plasma processing system such as a DC or AC sputtering system or a
reactive ion etching system irrespective of a method for producing a plasma
atmosphere in the processing chamber, and therefore will not be describe in detail here.
[0021]

As shown in FIG 1, the substrate holding device EC is a so-called

electrostatic chuck, and includes a chuck main body 1 placed on a bottom portion in an



[FIG2] FIG 2 is a view for schematically explaining the warpage of
a substrate. [FIG 3] FIG 3 is a graph showing results of an
experinent in which variations in an inpedance value, an alternating
current value, and the flow rate of an assist gas are neasured during
pl asma processing in the case where a substrate hol ding device of a
prior art is used. [FIG 4] FIGS. 4A and 4B are graphs show ng

resul ts of experinment i ich the change i.n gn inpedance value is
reasur ed IRTSFHED BEEET e HR P GHieTY 8 BiEE Aot BOEEd OO
suppl i ed dufiaNGe Pl AS SRR hREES SbPed b hifuppt st oP e hAKVhEWELEY 1.
expl aining the configuration of renoving neans of the enbodi nent of

t he pr eserithei shuentmizinnbodly Al G m#l oFl fGr efanide, ahgniaph sthideyi ang hae poditiee of

an experiment in which yariatiqgns in an inpedance val ue, an. .
al t er nat i iG9SEHRAEIETEPIRS 20 Preaendsy e 8¥fhé§é‘f’élﬂ13‘§aé%fp Hsyating

neasur ed dufch 1 Bh a8 TR AAGERST ADE TokdlR 16a8iMNELRA R SuPaLaRke

hol di ng devi ce of the enbodi nent of the present Invention is use
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referring tb@%%ﬁhe drawi ngs, a substrate hol ding device EC of this
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at a point therein. These parts constitute gas supply means of this embodiment.
Furthermore, the chuck main body 1 has an electrical resistance heater 8 incorporated
therein so that a wafer W can be heated and maintained at a predetermined temperature.
Incidentally, a configuration in which the wafer W can be cooled may also be
employed by forming a cooling passage in the chuck main body 1 and circulating a
coolant.
[0023]

The chuck plate 2 is made of, for example, aluminum nitride, and includes a
ring-shaped rib portion 2a capable of bringing a peripheral edge portion of a back
surface of the wafer W into surface contact therewith, and multiple stick-shaped
support portions 2c provided upright and arranged concentrically in an internal space
2b surrounded by the rib portion 2a. Further, after the wafer W is mounted on the
chuck plate 2, the wafer W is clamped on a surface of the chuck plate 2 by an
electrostatic force generated by applying a DC voltage between the two electrodes 3a
and 3b through the DC power supply EI. At this time, the peripheral edge portion of
the back surface of the wafer W comes in surface contact with the rib portion 2a
throughout the entire circumference thereof, and thus the internal space 2b is

approximately hermetically sealed (in this case, the wafer W is approximately parallel

to the surface of the chuck plate 2). When the assist gas is supplied by the gas supply



As shown in FIG 1, the substrate holding device ECis a so-called
el ectrostatic chuck, and includes a chuck main body 1 placed on a
bottom portion in an unillustrated processing chanber directly or
with a pedestal interposed therebetween and a dielectric chuck plate
2 provided on an upper surface of the chuck main body 1. The chuck
main body 1 is made of, for exanple, alum numnitride, and has
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with a gas ‘assi st gas made of an inert gas
with a gagopife 6 interposed therebetween. The gas pipe 6 has an APC
(automatic préssure controller) 5 installed at a point therein. These
parts constitut & gbs abappilssonisednsubstrate hhaddisgidediore BE, denirelhareansy &;

t he chuck .main body 1 h ical resi heat.er 8.

i ncor por st BUUeRER aysroe g eng Miaker Srm P B RREE AR & At st
at a predehgind: e cdRrP OF abplicBtior BCLEIRBE Fohy thea[)e%fmiegblﬁ;%ﬂ)i e ihfhe
whi ch the wafer Wcan be cool ed may al so be enpl oyed by ormn%éﬁI

cool i ng padwdgpower subply dhisciee e relagees Bazand 3bi Hhewoatrdlnef wipelycl

0023 . Th k pl 2 j f | | uni
2 e, et P Sl PR bt Bl e STl D
bringi ng arpaiddheran 86 geighefal kR J@hio’r& drapkbaursligER @fthd hefenad afd W

into surface contact therewith, and nultiple stick-shageq support
portions 2be pbevitdedauprérylsmalpmount(aggdd ! dofNdBricemkel thy inert gap leaks

i nternal space 2b_surrounded by .the .ri.b portion,2a. . Furdher., after
e wat er 00 Fen Uik o BHEE s Terbieesiay B0 Phiee Ragka b nf g g
on a surfaweisah stifReCidtkt RitAtR: Ab ¥radn Bl @dupRGt akd entfrocheuBRABEAL ed
by applying a DC voltage between the two el ectrodes 3a and 3b through

t he DC povieeregfupply El. At this tine, the peripheral edge portion of
t he back zﬁp%ﬁce of the wafer Wcones in surface contact with the rib
portion 2 roughout the entire circunference thereof, and thus the

internal space 2R shswRRPFILS. TR A2 E) efen®iftC ha¢ vagoeth Heltolpiagsicase,
the wafer Wis approximately parallel to the surface of the chuck
pl ate 2). oniersile Haedivgicgused s, fog cxamipe.i stgssop thhwalgadV dsgibpsystress in a
film formed on a surface of the wafer W. Accordingly, when the wafer W is clamped
in a state in which voltages applied to the two electrodes 3a and 3b are controlled
based on a constant set voltage registered in advance in the control means C, the wafer
W may clamped by the chuck plate 2 in a warping state, depending on the wafer W.
[0026]

Here, a description will be made by taking a wafer W having warpage in the
compressive direction as an example. Distances D1 and D2 from the upper surface of
the chuck main body 1 to the back surface of the wafer on the chuck plate 2 are not
equal to each other between a central portion of the wafer W (distance D1) and a
peripheral portion of the wafer W (distance D2) (see FIG. 2A). In such a case, when

the heater 8 is turned on to heat the wafer W, the amount of heat transfer to the wafer

W through the inert gas atmosphere varies across the surface of the wafer W. As a



nmeans in this state, a gas atnosphere is forned in the internal space
2b. Thus, by form ng the gas atnosphere in the internal space 2b
defined by the rib portion 2a and the back surface of the wafer W
heat transfer to the wafer Wis assisted, and the wafer Wcan be
efficiently heated or cool ed. [0024] In the above-descri bed
substrate hol ding device EC, control means C including a

m croconputer and the |ike perforns the following control in an

i nt egr at edreHih sy ollpwiae serlsa ocgrs: dbpierpataiusn obthicywieralies mprmntiore pC
power supp i wer supply E to the two el ectrodes 3a
and 3b, tH%*?gEFFgF&%ﬁfEEE%@VRgT the inert gas by the gas supply
means, andioopg |ike. Here, since no seal nmenber is provided between
t he peripheral edge portion of the back surface of the wafer Wand
the rib portion2ggordmeliethy fellpyring wiap hing beee adoptedy. dp 46 roveRswelng2 of

he | . .
borti on of PEpuefED bR Hibpli1 3t YNGR A0, i BIGLPE SEHE,
the rib poht icoiro? aekil O ugHydtiset dnealfilatifi@c@tdne tpss eneghtthetpatianed25]

As shown in FIGS. 2A and 2B, the wafer Whas warpage in the .
conpr essi v& tBe cleelrpsiatie chpgkelom dhe AGuaster SYDPLY &2, eidaampinwedaice agle jin
the wafer W,j. tress..i ok, o Q-

wafer W ADSEE baefl ol Bl O, bl TRl Ui o,
vol t ages agmphéted (fist tlkasiring btae)l Mdesls3a aameblidly-labencondsr fbwedctased
on a constant set voltage registered in advance in the control neans

C, the waf(&fcopd pagsueingmsaes) Bys mrallehirvosiran af the ARGy fampimin Yegee,
dependi ng a;gpeng H)emm%g? g%%%&\g Qa%gﬁ] Further, Whé_r‘%tq%as?on%%§ﬁ{e'i E&B%é’\ﬁddl ep €

made by t g a wa avi ng war page rn the conpressive direction
as an exangkdlowDrasd adiize HubDbf apebdBRrmiibedndnae thippettrdt widaac € dhangdighe
chuck main body 1 to the back surface of _the wafer on the chuck plate
2 are not SHoRiRe voltags dirnatlsdrC revRedirrY Beit elmnsp Beciprh it cdamps\ibg er

L3 gy e, eut o) gyl e T M gjengs, O

t he waf er pidte Chiee. assahattthodisteat D raad $F2efrorh ohet ippemabface Wihdcloiel aihe

e GRS o RNEE Badkluite SF T Svathr W oy ba Feadd cqual Go Saheother The 2
control of clamping of a wafer W in the electrostatic chuck EC will be specifically
described below.
[0028]

Prior to plasma processing for a wafer W as a product, a wafer W which is

identical to one to be used in processing is mounted on the surface of the chuck plate 2,
the wafer W is mounted on the surface of the chuck plate 2, and then an alternating
current is caused to flow by the AC power supply E2. Based on the current value at
that time, the impedance value of the capacitance is measured. Next, a predetermined
DC voltage is applied between the two electrodes 3a and 3b by the DC power supply
El to clamp the wafer W to the surface of the chuck plate 2. At this time, the DC
voltage is controlled so that the entire peripheral edge portion of the back surface of
the wafer W may come in surface contact with the rib portion 2a and that the wafer W

may be in an approximately horizontal position (see FIG. 1). Further, the impedance

value is measured when the wafer W is thus clamped in surface contact. A result of
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result, the foll ow ng problemoccurs: the tenperature of the wafer W
is non-uniformacross the surface of the wafer W [0027]

Accordingly, the foll ow ng way has been adopted. An AC power supply
E2 is connected to the DC power supply El in parallel in the chuck
power supply E so that the control means C may cause an alternating
current to pass through the capaci tance of the electrostatic chuck
fromthe AC power sup and an i npedance value_ is nonitored
based on dANEURFEHETGR GéfeFFéla% JRE) {5 B i K PICG sy e @anizol means C

ubli cl
U1 BB TN AT A i o
I nstal | ed walseshinedsy ofing, Her ARG, aapubaclpmnntmdrsptahan@amem pe 6 to

nonitor a gas flow rate. Further, when at |east one of the inpedance
and the gd¥%%%low rate varies out of a predeterm ned range, the

control neans C; I t 59% ply
El to change the]g %gggét%pgrg%anps &%J %&% %&%%h&%%% Im&M€V
may be appliaxid@behhe garsappleimdans, tahe t}eugafsam afe isheeashed kmhl thi enads
i.e., so that the distances DI and D2 fromthe upper surface of the

chuck mai nﬂqyoahyter 94 oTharf@%éﬁ&lss@mié’deﬂbﬁnq fhen flaersra opnstaRy VBl paidahe
oot r oot st 8 e L VEafiP0 R moufel BAMNEG o ReABE ) LhidriE i

Prior to pldasie iprecesstodhgndans Ca \Eaftﬁdfr Wisas o the abwietdes@ibedfrefereiée
which is identical to one to be used in proce55|nq7|s nount ed on the
?

surface ofvaluse riprlstgempled raneps agogptabla deryclymppiag A heldigs dhe walkr i dte
of the Chh&@'ﬁ Kg& 8y fori N @ngo@%e%' ﬁﬁﬁl@& Lo“& GHEE §lhe e ntﬁﬁ%%e%g%

flow by t Wer supp ased on the current value at t

tinme, the'nﬁﬁeﬁqmﬁmouahuemtﬁdﬁh@ngamamphaﬂce is neasured. Next, a
predeterm ned DC voltage is applied between the two el ectrodes 3a and
3b by the Eﬁ?%kwwn supply El to clanp the mafer Wto the surface of

the chuck plateagy, Awddl & 4J Mhrodhfis R YOlAafR 2 SO figlel 24zl DA

the entire perip efal edge portion o surface 0 er W
may cone iandsihérd aempabtut tetsuvthdehoft the chadk pﬂ%tﬁ oAt2hisaimik, tanadltetriagng

wafer Wmay be in an_approxi mately horizontal position (see FIG
Further, tREeniipsasste Eren‘s@ © AEaRAIYE dURINE A2+ hENS/iEPedangg ?%tﬁﬁthtﬁﬁe

cl amped i ng SHES; %Eﬁﬁ %&%ﬁltmeté%‘l\ﬁ e Eﬂofvh‘ht% i1 h'xreﬁ hé frng%s dwnce

value) is store ance in e co tro means nC| enta

whet her ormetet9.t he wafer Wis in an approxi mately hori zont al p05|t|on
can be determ ned by using, for exanple, a publicly-known
dlsplacenéﬁp Weter. [ 0029]

Here, in the case where the wafer W has warpage in the compressive direction,
the impedance changes to a high value. On the other hand, in the case where the
wafer W has warpage in the tensile direction, even when the wafer W is clamped to the
chuck plate 2, the rib portion 2a and the peripheral edge portion of the waler W do not
come in surface contact with each other. The gap therebetween is large, and the
amount of leakage of the gas is large. Accordingly, the gas flow rate measured with
the mass flow meter 9 changes to a high value. In this way, the warpage state of the
wafer W clamped to the chuck plate 2 is grasped.

[0032]
Next, the control means C determines whether or not the above-described

impedance value and gas flow rate are in the above-described predetermined ranges.
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In this state, an Ar gas is introduced into the internal space 2b at
a constant flowrate by the gas supply neans, and the gas flow rate
is measured with the mass flow neter 9. The flowrate is initially

hi gh, and then shows a constant value with the el apse of tine. A
result of this nmeasurenment (another reference value) is stored in
advance in the control nmeans C. Further, based on the above-described

r ef I . det i ned t f I [ d
ol i mg- ¢ HE BEiF Ol 1Y et BT RET 3 or 02 O P E PO P e

det erm nedyg %fe;ge%gmea%eweea e GRMdebddBAREd Fb b MEHC RERRAGBhIyAN for
waf er clanping 1's conpl eted. [0030] Next, a wafer Was a

product i Ssthampsf @ the dorl metuneC thbecdonpbddesugh that ihg medsuremeht vhiee is
clanped tq the surface of the_chuck plate.2. At .this tinme, an .

al ternat i g e b A Sl S e OAECBHE SR pIAFES
The i npedapeg. q%détémnea iRl o ERASHM @k Mhfeh stiDRRAMRL £d N waRd W he
gas flowrate 1s neasured wth the mass flow nmeter 9. [0031]

Here, in theetedage ampesdetetthimedvafermperditas(e\gar pAYFE) i and heaivinpd edsithe
di rection, tGe irrpgdance changes .to a high val ue.. On the. ot her hand,
in the cad¥® dief HempeIptate- Wih JS 3% RSN PIORESNE 18 iBFEOHR et ioh,
even when the wafer Wis clanped to the chuck plate 2, the rib
portion 2a and the peripheral edge portion of the wafer Wdo not cone
in surfaceg0@dijtact with each other. The gap therebetween is | arge,

and the anpunt qQf |eakage of the gas.is |large. Accordingly, the gas
flow rate neas u%é‘&nﬁa"\,i PRSI} e PIRESSINE) R§Ome PEFSUE SN J5% 't“ge“éltﬁpgﬁ S

val ue. In éomiﬁ;o\ﬁ@y mddB8s YALRARS 2Bt Bie GhptdBedBIiR the\WrbdAdiRBRd trhgbhe
chuck plate 2 Is grasped. [0032] Rlext, the control neans C

det er m neslt Whebdvarrewuledatatt there oo vesesl edicrei the dtatarpithanederv¥ cranainkk gas

flowrate macl;r%toire% lgars]gd gr? %%%hgr?g%cgfit ig(gm eI; agge;[, %ﬂh@?%erfﬁr%g?ﬁat clamps the
wafer W becomes too strong or too weak, This seems to be caused by the following
phenomenon: an AC component in a plasma produced in the processing chamber is
superimposed on the alternating current, and causes variations in the impedance value.
Specifically, a description will be made by taking as an example the case where a film
is formed on the wafer W by a DC sputtering system. A sputtering power supply for
supplying DC power to a target generally rectifies commercial AC power to convert
the AC power to DC power (in some cases, further converts the DC power to AC
power again using an inverter and rectifies the output), and then supplies the DC power
to the target. Accordingly, when a plasma is produced in the processing chamber, an
AC component from the sputtering power supply is contained in the plasma. This AC
component is superimposed on the alternating current in the chuck power supply E to
cause variations in the impedance value. Such variations in the impedance value also
occur in the case where an AC power supply or a high frequency power supply is used
as a power supply for producing a plasma or the case where a high frequency power
supply is connected to the substrate holding means 1 to apply a bias voltage to the
substrate.

[0034]
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As a result, if any one of the neasurenment values is out of the
predeterm ned range, the DC voltage applied between the two

el ectrodes 3a and 3b by the DC power supply El is changed by the
control neans Cto be controlled such that the nmeasurenent value is
in the predetermned range. On the other hand, if each of the
measurenent values is in the predeterm ned range, for exanple, the
heater 8 is turped og and the wafer Wis heated tq a E edeternlned

tenperature (e. o, coatue) the AboNgfisrerabsde yadptioph dn he dup faglue. the
t enper at ur

wafer W [ %%@?gte%ém%n&risﬁgjré ggtrrgsrl %§§§g1%1%®ﬁfb@§p%%§%ngg nts
are i nter rproviésnt With dre snbsitatenhuddiap yieviedlbavasy the abhetdestribed cofigutdiern.

i npedance is in the predeterm ned range. It has been reveal ed. that

there are SasBeallinenditions fsarEErpe SRRy RIBWS W BRARB™IE o o P
based on t RS tigshe. o t nps
the wafer Wgeg‘%ﬁegd ?%glt {s%r%g{rl]g log%tlag]gr 3@@% SR kws%gn’tgé ?gwt)llea'%c%flcflsrg

by the foldrgn dag(sphienripgragrs 8 aserAC conponent in a plasma produced in
t he processbﬁ chanber is superinposed on the alternating current,
and caused iations in the inpedance value. Specifically, a

descri pti on w | nraeuaRaf Y yaishnga B AR-EXATR BulDRaLIME MGES R

filmis formed on 't er a puttering system A sputtering
power supodifipdeviaepiheydQ golXgeposmpplicd @twen gied tvg:eeieutmtléwar adtitf byes
commerci al AC power to_convert the FE’&? 51 to DC ‘{Pg(ln sorre
cases, furt{’%QpR?&ﬁvﬁ%PPg’g%@ W%@We{ Rche siikace g PRgE Zn A

inverter apd iR doﬂﬁ%{éﬂ?%%ﬁw oweP B Bh@f‘wﬁﬂgg »ean& L ﬁ@éﬁ@é to

the target. According en a plasm s pr o int p cessl ng
chanber, af tiCssisingas fient the gamubple nsjpod e 400Papoike ispydphog viakie in this

cont ai ned in the plasnma. 1]? M nent i s superinposed on the

al ternati r@secmsragmoxmat?lﬁ e @e“p%[\%g )supply E to cause variations
in the i ce value. Such variations in the inpedance val ue al so
occur in the case where an AC power supply or a high frequency power
supply is used akxiaupdosehe shoypldysctibed pmdifioos, rrgvaauyh abmabeniis waeuz{take

where a high frequency power supp connected to the substr e
hol di ng rrégr?s"af“‘c“& aisprys émlfﬂd&%"dv%%‘tc&’gé“‘g é‘ © SHBLF G LROWET GHPR

To confi r B8 oARO VG RE SRS he/BldeAt | ANGisitihnd BR Vtmgééaagﬁl@edv%mhe the
fol | owi ng experinment was carried out using a publicly-kno DC
sputteri n@@;p@WemtmpvaEUeﬁththh dida&o@.ab!&tzmdt% drolcdisteyt.dduitigie chwy Ang

t he above escrlé@d confi gur at condi |onFy for

sputteri ng Pt FEAE o iR e b S BESARGFr
suppl T ed TEOMARIIAELR! 16 BRURE 4R bipdy Wsta?t@d/af)h% fhupd at e

of an argon gas (sputtering gas) is 8 sccm ter the
waf er W wasipedangn ealu@mdasribwcmohppmxtﬂmdg Had¥2; pluaing tm: aipplyhd’ puwbs tthat e
hol di ng devi c t he DC vo ta app! i.ed, bet ween two el ctrodes
3a and 3b BYSHHHE BEUpETER ysrfgﬁﬁayar% gr@ﬁ%&%ﬁﬂﬁrﬁﬂh@é ik dFe whps” b

surface OfHérE' ein FRgiek aFPilnéta? n’?dma% tﬁé"&lrﬁ'oﬁnt BBvarfalién Mlothé ﬁﬂ?edfiﬂc@”é fifkeL PC

power supply El was 0. V, and the gas pressure of assi st gas
fromthe ga@cscqomeyammmnsf wasatib@Oin Rhe dilfhfa qumorid and @ Imaal vleindreatehithe
case was aapnPoru(r)ltX (!x alt'lgtli n m the ﬂo%vsrzatéof the a531st gag)

(00373

Morcover, the amount of variation in the gas flow rate of the assist gas
measured with the mass flow meter 9 also decreases with the elapse of time. Thus, in
the above-described experiment, the amount of variation in the impedance value is

large. Accordingly, in some cases, a determination cannot be made as to whether or
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[ 0036] Next, under the above-described conditions, a vacuum
chanber is evacuated to a vacuum argon is introduced thereto, and
then the sputtering power supply is turned on to supply power to the
target. At this time, the voltages applied fromthe DC power supply
El to the two el ectrodes 3a and 3b are constant. In this case, as
shown in FIG 3, it can be seen that imediately after the begi nning
of supply of power, the alternating current_val ue neasured with the
anmmet er M 2t sk wWafgr W hasgvarpssldueria sitess dbaré &% siiiae fepogiiopoypMgisover,

appr oxi mat : i p f he .| a ue
reatly variok e hiPedith, Al REHAN P ol laerds o ERERAE:
Here, in Hpiterthg pawlet idpblis tuasbidam),dstht I eomagd fromfthey BC miWedsupbly Elhe

i npedance, a line b 1 indicates the anmount of variation in the direct
current, af@ourliedas desciibrdl 8y edhe eccdhirhmnsithe ypfeaty dnweakeasde 11 ow
rate of t LSt . . ‘s .

Varati on ol E e sl o R firing ceppuiADREPNRL o LA AIHIbeR jnduce
mass fl ow sebasmil dlsdargecreases with the el apse of time. Thus, in

t he above-descri bed experinent, the amount of variation in the

i mpedance W8%8le is |arge. Accordingly, in some cases, a deternination

cannot be made ?fef(%]%aﬁg? %ygaéneog uﬁ%}%ngy%%f Kherfelagone 'Eiﬁ%qdémgs 5P

stress in a Ti i ng deposi reover, since’t I npedance
val ue becofreglosnatel (rfhgt iofig pl4dssrampbHthe Sputh@ing afat Sitrollk@dsputd plagmg
power supply is turned on), if the DC voltage fromthe DC power

supply El 3t§ogbater a5 e PAYelEanasi et B ) surelishoocbe (ifget kavabsen ¢ he
wafer Wi Sco\ﬁ%ﬁﬁ&f'e(fn tfli@ &'ﬂn&tcga;rféfio%t P8R 1 eﬁaﬁc%liﬁ] E'g:'a%?vhere a

deposition nay cause a cl anpl ng ure or i nduce an abnor
di schar ge.difdd@@8] is not allovdxto, otQirnig theepidasweing pehatrder vy sprséeizntchs
descri bed above, dependences on the flow rate_(range of 5 to 40 sccn)

of the sputonBplling thyapuitsrmeaauEre PPt 6°a 2sP SSMHTMS noSp Hicated Ry doHed
power (ra“ﬂﬁﬁ%{ EI%SI. 942804 M) 1 RUR ?fo%gd Bt b SmpAaB&LvalRVie g%ries with

confirnmed. i's experinent, variations in the inpedance in the
case wher eneeshiigc hmoget bf thetspattérimgedad ontaclocyd idaritd esppitaings Sunghe
chanber by appropriately control]ing the sputtering power supply were
al so conf i FHEERNCAROY grely dpenses, WDt He PRy nossr [sehpees. 4A and 4B, this
has proveqpﬁgﬂt t he i npedance val ue greatly varies with increasing
anount of e sputtering gas introduced during sputtering, but the
i npedance not gi&ad, FYG.décsheas esiatbeninttieinipeparice palwe whisthe Ranfjed rate

is changed. In FIG. 4A, a dotted line with open diamonds indicates the case where a
discharge is not allowed to occur, and a dotted line with open squares indicates the case
where a discharge is allowed to occur. Moreover, FIG. 4B shows variations in the
impedance value when the input power from the sputtering power supply is changed.
A dotted line with open diamonds indicates the case where a discharge is not allowed
to occur, and a dotted line with open squares indicates the case where a discharge is
allowed to occur. It should be noted that though a description will not be particularly
made with reference to drawings, the following has been confirmed: in the case where
a plasma is produced in a processing chamber using a high frequency power supply,
the impedance value becomes low, and in the case where a bias voltage is applicd to a
substrate using a high frequency power supply during plasma processing, the

impedance value decreases with increasing applied voltage.
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[ 0039] Here, FIG 4A shows variations in the inpedance val ue
when the gas flowrate is changed. In FIG 4A a dotted line with
open di anonds indicates the case where a discharge is not allowed to
occur, and a dotted line with open squares indicates the case where a
di scharge is allowed to occur. Mreover, FIG 4B shows variations in
the inpedance val ue when the input power fromthe sputtering power
supply is changed A dotted line with open dianonds indicates the
case wher U84 scharge is not allowed to occur, and a dotted line

wi th open squar [ c . Si: to
occur. It shoul ?%%gr}%otﬁg E@ﬁac{&%r s %ﬁ%ﬁ%gtggfe?&% | %ﬁ&g\n ?G%ﬁ%%rltg)\g?ge
parti cul argrysemadieventid) 4 €fler esieitt B fd:r aemoging Aﬁecéxﬁpdmmﬂsngf Rasifieen
confirmed: in the case where a plasma is produced in a processing

chanber u sﬁ%@l&lqﬁulﬁwow%%h%ﬁltﬁb\wewers‘f&wv ¥, 53 Gi bpe darecties cieilt
becormes l Qg %%n i (E% £ a5l %v? s Bhe@Sis \ﬂ%ld & 1s TordRA lbkggm}egtn{"g
substrate Gsing a frequency p wer supply during p

pr ocessi ngirching e&dﬁfﬂ@ﬂ@d‘iﬁ@r%ﬁtdeeRﬂ B B4), whpdeitons 1o @2i(0F, @Pphidegh
vol tage. [0040] Based on the above-described experi nental

resul ts, iPeRfoRsawifenOré(WRe risdent Thaehmesn il ‘?lpﬁﬂ‘tseﬁ’ band e t
F f 18
t he°£hLiﬁé&%ﬁ§u%%Fm%%”ﬁ Bipio Ry b SRAURDT, B OB Dk b 1

shown in Hrdquéncyas sprapaiateddselcowd passdifig tdcmunpoﬁenns(eybevdfltlﬁdpd“&r fuppiyed
by connecti ngg circuits, each including resistors (R3 R4),

capaci t or s2ngjthe grosepessor abggnce aﬁevpélﬁﬂtwé}féthffﬁnvg ta%?&ﬁf fﬁ MEFPIOEEIIS |

in series. '&Bﬁ th URARS bbbk holRl-BGHT102 AR 10 I EAUSRRIES (BlGhS
than a pre det er ni n cuto requ ncy ase

frequency ihs @p@Esons p@ksaky dwdlgadisech @rocosiog, mgd tthoe t;rperpmmemmatetqulee of

t he power supply and the presence or absence of application of a bias
vol t age) (ﬂasfiﬁ@dbqegélﬁ’én&)h’r%“é%%)ng systemin which the substrate
hol di ng deyhgge is used, and process conditions (pressure in a

pr ocessi ng ssure duri ng plasma processing, and the type and fl ow
rate of the gas Tooonitubesbateidesgibpd effessusie) the [sz@ﬁbqs'bu]teiing system'ﬁ@in

confirmthe apove-de i bed effe usi g t he sane g system
as in the A8 vecfi@é@ﬁ%@apeé&%q ﬂh@fﬁl iPiipsh G YErmh e

under the S g InhdaO

in FIG 5 atg&ﬁ?pﬁh%lg&%y IIF?%S c%éler gﬁlrtc{ug S%%?/lnggg?lsna&aﬁhg és povver
supply E. dinouit Ripsovédedén ilrerhtick poves lsopply En  Fl s eﬁperlmem,aas sbcsmsmefﬁ(}t hat

i medi ately after the begi nning of sup ovver ternat
Curent. vel i HESTE At PRS AteBr 0o aReS St E’SP#QOW‘%G % he

| mpedance , Yt@:lln'zlf?ncﬂ‘é‘%e)%%ﬁﬁm 19 ufell SR m Aot AR s%‘?&rlﬁ@éfsxﬁah%&%
(appr oxi mat is sma during the supply of power fromthe
sput t er i ngmpedudre salpptgerdades bmtgths putotlﬁrofrtge) dedrdme dmsmﬂt(amfomaatelatg on

inthe| ance j.s. also.small . Here, a line a2 indjcates
t he amount @rlwa’@ T the, Sty Y %m té c FRST RS PPYE REP iR

amount of ?ﬁ&érﬁa&} Q2 drﬁbtﬁpoia\!'arrﬁﬁmfn'tﬂegm(fﬂéﬁﬁlﬁetls al%‘éﬂneﬁl | it R&, %PFIG 3, a

i ndi cates the amdunt of variation in l'ow rate of the’assist’ gas.
Mor eover, las a2_nuldtcalbedlebgm&mﬂt iod vhnatt&m mrthd?ln@edam anidle4ﬂi£ indtcatzanhde

seen that the inpedance.valuge varies littl () a.n t he anopunt of
sputt er i ng At {’?W@E}%érﬂa%raf ?I'H%““ign%’ﬁ’iempéﬁ\iﬁ%ﬁ ‘iB fhéra}f%mt P‘%
FIG 4A %ﬁ%dndmlth@ﬁawraéa Jrithd edist tgasangk&éoaep% %%&%dtaﬁs&a%&ewre

a discharge 1s not allowed to occur,” and a sol'id line with filled
squar es i rdG8at¢4snd AR icamchevdaer ém‘athel irnpdlangevalus varies little by changing the

amount of sputtering gas introduced or the input power during sputtering. In FIG. 4A, a
solid line with filled triangles indicates the case where a discharge is not allowed to

occur, and a solid line with filled squares indicates the case where a discharge is
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all owed to occur. Mrreover, in FIG 4B, a solid line with filled
triangles indicates the case where a discharge is not allowed to
occur, and a solid line with filled squares indicates the case where
a discharge is allowed to occur. [0042] As descri bed above, in
this enbodi ment, by optimzing the filter circuit F, the state of a
substrate (whether or not warpage has been caused by film stress, and

the like) can be relia ras fromvarjati, i.n.the inpedance
val ue wit Wef? FReOSCH | %ﬁ%@%ﬁ fﬁ%‘*ﬁc& %%ﬁﬂl&ﬁ é‘ﬂ‘gqﬂlﬁfi itrﬁ?glgﬁeﬁ tes the
processi NGl i abd’iséhgﬁf:(hl? bt Alo i %@%cgﬁrcﬁﬂité Qbild e WAg Adea\ughd-a0e

fromthe DC power supply El accor g to the anount of variation in

t he i npedandieateiuthe cge plhasnmliphogessiloged tohecgubst rate can be cl anped
with an opto' m substrate clanping force. As a result, it is possible
to pr eventl ge to a wafer Wand the induction of an abnor nal

di scharge duri ”Ehsl%&%]%@d %oQQ,QE%iE‘meécfirg&{Rﬁ%ﬁ} %;éﬁ@giﬁgttﬁedﬁlgé?%cdi e,tt%

case where the control neans C contro age fromt

power suppkate B aacisandi (hhether drhveot avamage had bacarcdaadetl dry film Sthess,ianphelstance
during pl processi ng, control can .be perforned by acquirjing the
amount of W R PEreRIY [REASPGS BN Eastag pos; E’ethﬁr@% 0GE (VBHet YKh t
of gas to; intr I I i i C 1.Ng
chanber 11 L e e e R e le | i P MRERSR0Y)
Mor eover, meant litcalrolliag desDCI Bdidge frbmdhenBit poveerdasmy iHit acomrdimgso bigen
made by taking as an .exanple a configuration in which the filter
circuit F asr%ougq 66}’361‘@89“ Ho \%IBP?daP?‘FeéU;SPS 2] PRt g ?%ﬁ%f’cte F¥MPe ed

to this. TWhaniAnal e JiRAR WbshRl RALCRIA | Ksld Mk 3s pbQME &5

the renoving nmeans can filter out AC é)orrponents in a specl
frequency prevedt dfoageewanmlater W aidgiht dhdistignal apraboessd dichagddutiged

which functions as a filter remvijn C co nents in specific
frequency & NBrEgler ,If‘ 5@;5‘5%‘1%? H@tggﬁflattﬁ%t}ﬂ %gg" Peoé‘éscgf‘tﬁ rgé}gfén a
L ons s 00 A1 lghnat 4 eped e ghcalag ool o
enbodi nmentvagaiies or ihptimpedahes dvéenplasoe phessthgo porttivg cex be rperfermtes byn
the DC Spua;[c:[:u.%;iing gnese?{r?c}u%tn})f \i/e;[riatqgns inbt%g ?mgé)c{g}clci:er aﬁl(ije Igrggsture (or the amount of
gas to be introduced during plasma processing) in the processing chamber in advance
and compensating this amount of variation.
[0043]
Moreover, in the above-described embodiment, a description has been made
by taking as an example a configuration in which the filter circuit F is provided.
However, the present invention is not limited to this. The removing means is not
particularly limited as long as the removing means can filter out AC components in a
specific frequency band, For example, a digital signal processor can be used which
functions as a filter for removing AC components in a specific frequency band.
Moreover, depending on the plasma processing system, a filter circuit and a digital
signal processor can also be used in combination.
[0044]

Moreover, though in the above-described embodiment a description has been

made based on the experiments in the DC sputtering system, it has been confirmed that
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a wafer can be clanped and held with an opti mum cl anpi ng force when
the present invention is applied to a self-bias sputtering system or
a reactive ion etching system Moreover, it has al so been confirned
that the uniformty of filmthickness distribution across the surface
of the wafer can be inproved. Explanation of Reference Nunerals

[ 0045] EC...substrate hol ding device (electrostatic chuck),

| ...chuck d Gk ri nal
space, 20,5 afir 88t e climped AL E AR En il Wi BRE 8L yiEh e

el ectrode, mﬁanuﬁn 157apph@di& 4 B4l adyﬁﬁmtexnngrgamm 019 reatiB&Soh leQWn@’B,yﬁém.
C.,.control means, El...DC power sup omer sup

, F.o..f
her cir cmMm@P@m@/ hasgplypelens yonfwcd lh&ﬁ%tt@rfmmltzmﬂ B l[lldclwbwlﬁlihutm
substrate [ i substrate in a processing
chanber |ﬁ£ Qhﬁguﬁ%xo?ﬁw\Qﬁm%Eéﬂ@rﬂ% %%rrled out, the substrate
hol di ng daqu@a@@nmnkﬁhageban@hmgk mai n body haV|ng positive and
negative electrodes a dielectric chuck plate having a rib portion
capabl e ofl Qﬁﬂnglng a peripheral edge portion of the substrate into
surface contact EU‘%BW fh holgﬂg L %‘m%u SIRROY fmch%gr '8{&% RLQY! }Sio%g,
upright and arrangée f predeterm ne erva In ernal Space
surrounded. byt @latd, 2Rt bewiona 2RGnRONE ' spaeep [Hcy. s,ﬁ;q;ronajs@hmhmgaaam{ac
vol tage between the two el ectrodes; an AC power supply for passing an
al ternati niy- éﬁﬁsﬂéﬁt'ﬂlﬂl egaiiyR) lapindes arfo d-6FS {HRdBRIPEKIINEL % Mass low
neasurlng g b N e0L,,Ra8S ugh
t he capamﬁa ce” o]h nﬁ%ﬁ#ﬁgﬂ DFQ%“%L& fenngFﬁghklakg fgrf@%ﬁ%€¥9

an AC conﬂ&n&ﬂhgﬁﬂ@mﬁlWDQ&Qdaan the alternating current froma plasna
produced in the processing chanber during the plasnma processing.
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[Cl ai m2] The substrate hol ding device according to claim1, further
conprising control neans for controlling operation of the DC power
supply and the AC power supply, wherein the control neans controls
the DC voltage applied between the two el ectrodes so that an
alternating current value neasured with the first neasuring neans is
in a predeterm ned range. [C aim 3] The substrate hol di ng device
according to any one of claims 1 apd shdf urther conprising: gas

i ntroduction neans for introducing a predeterm ned gas into the

i nternal Jpade;l]and secondamtaRiing dgyicefanslampingrreadsratadn a pgasssilgow

rate of the gas introduced into the internal space V\/nerei n .
the cont r chatesina Whish rRbasiar Precseing df tcagied sl e SubsEiale dAldnge dewigs

el ectr Odescoﬁl rigin o LGk 9880 gé%%%ﬁ% 5%18 qlf%tié{lp ﬁ}%ﬁ%‘ﬁe@fzg Wftlectric

measuring Means rs In a pre e substrate
hol di ng detideplaedayispngil porday caqablealf belhging®s pbriploerd, edgl @oeion of e
renmovi ng neans i s any one of a filter_ circuit for filtering out AC
conponent $ubsial iggepitageconpiag dhreikith, Bahaukiple SYPRRTHPrHpnsgrgidad upright

Eo;]oge: Sor a¥¥§ | agljtan%eldnﬁt | OR n%glea ihtelVh R in 4 infeblal §pdcd Sufblindef HyORPAREN S
pecitrc frequency band.

portion; a DC power supply for applying a DC voltage between the two electrodes; an
AC power supply for passing an altermnating current through capacitance of the chuck
plate; first measuring means for measuring the alternating current passing through the
capacitance of the chuck plate; and removing means for removing an AC component
superimposed on the alternating current from a plasma produced in the processing
chamber during the plasma processing.
[Claim 2] The substrate holding device according to claim 1, further comprising
control means for controlling operation of the DC power supply and the AC power
supply, wherein the control means controls the DC voltage applied between the two
electrodes so that an alternating current value measured with the first measuring means
is in a predetermined range.
[Claim 3] The substrate holding device according to any one of claims 1 and 2,
further comprising: gas introduction means for introducing a predetermined gas into
the internal space; and second measuring means for measuring a gas flow rate of the
gas introduced into the internal space, wherein

the control means controls the DC voltage applied between the two electrodes
so that the gas flow rate measured with the second measuring means is in a
predetermined range.
[Claim 4] The substrate holding device according to any one of claims 1 to 3,
wherein the removing means is any one of a filter circuit for filtering out AC
components in a specific frequency band and a digital signal processor which functions

as a filter for filtering out AC components in a specific frequency band.
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