A CLEANI NG METHOD AND A VACUUM PROCESSI NG APPARATUS TECHNI CAL FI ELD
The present invention generally relates to a technique 5 for cleaning
a nmechanismfor electrostatically attracting an object to be
processed and performng a tenperature control in a vacuum processing
apparatus to be used in a sem conductor-produci ng process (such as,
e.g. sputtering, chem cal vapor deposition (CvD), etching or ion

pl antation). 10 BACKGROUND ART Recently, problens which had
been avoi ded, have conspi cuously appeared in design rules the

sem conduct or HEVLEANING METHOD AND ANVACUCM|PROCESSING RAPPARATUS
concerning particles being 15 transferred onto a rear face of a

waf er . Mai n i ssues concern the contam nation of a washing tank
by the particles peeled when the wafers are washed and mnut ual

cont am nat iTgcENICMS egLpand cont am nati on caused through defocusing
in a lithography step. 20In order to reduce such transferred

particles, it isThaperésdrit tigvie@eRohhgedi@ranatunatel vafeescepnghant
during processing in a processing chanber under a reduced pressure
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such a processing, a heating plate having an electrostatically
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semiconductor-producing process (such as, e.g. sputtering,
chemical vapor depcsition {CVD), etching or ion plantation).

10 BACKGROUND ART

Recently, problems which had been avoided, have
conspicuously appeared in design rules the semiconductor
devices.

One example is the issue concerning particles being

15 transferred onto a rear face of a wafer.

Main issues concern the contamination of a washing tank
by the particles peeled when the wafers are washed and mutual
contamination of wafers, and contamination caused through
defocusing in a lithography step.

20 In order to reduce such transferred particles, it is
important to keep the temperature of wafers constant during
processing in a processing chamber under a reduced pressure
{hereinafter referred to as "processing”) so that an
acceptance percentage of chips obtained from a single wafer

25 having a low contact rate may be maintained.



5The sputtering apparatus as one of the sem conductor- producing
apparatuses has a vacuum processi ng chanber reduced to a
predeterm ned pressure; and a nmechanismfor heating and cooling a
sem conduct or wafer disposed in the vacuum processi ng chanber. 10The
tenperature control at the tine of the filmformng processing is
very inportant fromthe standpoint of stabilizing the quality of the
films; and consideration nust be made for the quantity of heat
inputted fromplasna to the wafer and the transfer of the quantity of

heat supplied fram dbe tdre meahsptatendii d Recwah eprddeadidy,aashesing
In order to satisfy the above state, the heat transfer between the

hot plate gndtlehenwafial ngadsel@chbeodiead id20d: Astada@eang tOunction
acconplish such heat transfer, it is effective to set the contact

areas of thacdhelinpkate pdekthel waf 85 "Botlplatd®) IHad hReaChURbtofore
processi ng, problens, such as, "a warp" and "a shape (notch or
orientatiomdddgat)"” of a substrate which have been processed through
plural steps, worked accuracy of parts which constituting the
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of the attracting face of the hot plate. Further, 1 n order to

control thsugggggggbuggaﬁgeﬁhe waf er during the processing, the
gquantity of heat inputted fromthe 10 plasma to the wafer nust be
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needs to be optim zed.
processing is very important from the standpoint of

stabilizing the quality of the films; and consideration must
be made for the quantity of heat inputted from plasma to the
wafer and the transfer of the quantity of heat supplied from

15 the hot plate to the wafer (heat transfer).
In order to satisfy the above state, the heat transfer
between the hot plate and the wafer needs to be maximized. Aas
a means tc accomplish such heat transfer, it is effective to
set the contact areas of the hot plate and the wafer at 1:1.
20 In the actual processing, problems, such as, “a warp"
and "a shape (notch or orientation flat)" of a substrate which
have been processed through plural steps, worked accuracy of
parts which-constituting the apparatus, and a positional
precision of a transfer robot are must be considered. It is

25 feared that a metallic film is adhered to an attracting face



In order to inprove the heat transfer between the wafer and the hot
plate, it is inportant to increase the contacting face between the
waf er and the hot plate. A nechanical 15 clanping, electrostatic
attraction or the like can be considered as an ordi nary neans; and
usually, the electrostatically attracting system has been
conventionally used fromthe standpoint of produced particles.
However, increasing the contact areas and the attracting 20 power to
enhance the heat transfer leads to the increase in particles being
transferrediert eft Rger Bat Hagee pfcidein@iRisecasnathacpatoicaés rvetipn,
and it is clear that this probleml|eads to an adverse effect in the
yield of semasgemduetal &eyifLeforWalCAivehlrPEEPMBRJIMIsG WhtAl ihdees i N
the future. 25Therefore, design considerations are such that

particles thangkelkedyopt Ochde,dRHs fidC@har Rok ot beaseduced. However,
such design reduce the attracting areas to the mninmum which is

contrary to the geagepinde iN1GeaskREactbe heals 4 aRaheh. pphBdete sich
ci rcunst ances, for the purpose of naking up for the decreased contact
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to be introduced between a wafer and a hot plate; and heat transfer
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processing is carried out through plural process nodules in a single

apparat us d4ect 8rt Bgeakb i pLies of the sputtering process; and the
process tenperatures frequently differ in the respective nodul es.
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transferred into the nodule differs fromthe set tenperature (process
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occurs at the time of electrodtatic attraction, and a transfer error
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insul ating'resistance va the attracting 2 ace needs to be set
in a JohnsensRahhecke r a0aer and the hot plate needs to be optimized.

In order to improve the heat transfer between the wafer
and the hot plate, it is important to increase the contacting
face between the wafer and the hot plate. A mechanical

15 clamping, electrostatic attraction or the 1like can be
considered as an ordinary means; and usually, the
electrostatically attracting system has been conventionally
used from the standpoint of produced particles.

However, increasing the contact areas and the attracting

20 power to enhance the heat transfer leads to the increase in
particles being transferred ontc the rear face of the wafer
as a face for attraction, and it is clear that this probiem
leads tc an adverse effect in the yield of semiconductor devices
which will become more miniaturized in the future.

25 Therefore, design considerations are such that



In addition, because the tenperature of the wafer needs to be raised
to the processing tenperature until the sputtering, the

el ectrostatically attracting systemhas to be of a bipolar specific.
25The sem conductor wafer is repeatedly processed by various steps
(such as, exposure, filmformation, etching, washing, etc.). During
t he processings, attachment of an el ectroconductive material on the
rear face of the wafer cannot be avoi ded. 5Furthernore, organic
materials (such as, Lowk nmaterials) have been recently used as

sen conductpartdeneki tubhBfe AR @rdrtlcs thenrthe tase Hfe uChearsatiesd al |
when the wafer is to be processed with the hot plate placed in an
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waf er and the hot plate is intentionally increased. Thus, it is

easi |y presgiet thatcemt £ 8£t t6CORdUEintep ﬁatc&rlalcﬁagﬁ@ red Kewe
of the wafer is easily transferred to the attracting face of the hot
pl ate. Meamwhiinsgerwhen the chanber is baked on starting up the 15
nodul e after nmintenance in the open atnosphere, the

el ectrogonduct i venaBtesi@ digcuRBtahbed, i fba that ﬁﬁ}r{g&s@%ﬁ' ﬁ\akiﬁgnﬂlp
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to as diel %h%d@ﬁf?éie, anrdhﬁeat transfer is carried out therebetween

them via the gas.

10 In this case, the processing is carried out through
plural process modules in a single apparatus due to the
attributes of the sputtering process; and the process
temperatures frequently differ in the respective modules.
Consequently, the temperature of the wafer immediately after

15 transferred into the module differs from the set temperature
(process temperature) of the hot plate, so that frictional
electrificaticn occurs at the time of electrostatic attraction,
and a transfer error is caused by the poor removal of the wafer.
Accordingly, the insulating resistance value of the attracting

20 face needs to be set in a Johnson-Rahbeck range.

In addition, because the temperature of the wafer needs
to be raised to the processing temperature until the sputtering,
the electrostatically attracting system has to be of a bipolar
specific.

25 The semiconductor wafer is repeatedly processed by



25 attracting face of the hotplate, TN tne case Ol tHe attracting
force due to the Jonson-Rahbeck force utilizing inducing charges onto
the outernost face of the dielectric |layer by controlling the

resi stance value in order to flow mnute electric currents between
ESC el ectrodes and between the wafer 5 and the ESC el ectrodes depend
on the resistance of dielectric |layer, the el ectroconductive materi al
shortcuts between ESC el ectrodes, and a condenser circuit is not
formed between the ESC el ectrodes. Therefore, lines of electric force

bet ween t he, wafRfs ard k0 (LhenESE, ebesbsodes fomN Mahe @bt hecEftng,

el ectrodes; and consequently, no attracting force appears because” ho
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Meanwhi | e, when the sectional structuré of the attracting face of the
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an enbossed structure to mnimze the particles transter onto t
rear face gf, the wafer. The directly contacting face to the
waf er conprises top faces of projections, at which an inplenenting
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constituting materials. In the case of such a material, when
the wafer is to be processed with the hot plate placed in an
apparatus module, the electrostatic attracting force between
10 the wafer and the hot plate is intentionally increased. Thus,
it is easily presumed that an electroconductive material at
the rear face of the wafer is easily transferred to the
attracting face of the hot plate.
Meanwhile, when the chamber is baked on starting up the
15 module after maintenance in the open atmosphere, the
electroconductive material is contained in a material peeled
from constituting parts (adhesion-preventing plate, chamber
wall).
In this way, the electroconductive material transferred
20 onto the hot plate forms a low~resistance layer on the outermost
face of the hot plate.
Because such a low-resistance layer exhibits a
resistance lower than a resistance of an insulating layer
(hereinafter referred to as dielectric layer) of the

25 attracting face of the hot plate, in the case of the attracting



attracting face of the hot plate, it is very weak (and it is
generally called a "spatial force") because the force is 25 inversely
proportional to the distance up to the wafer (and a potenti al

bet ween the wafer cannot be specified). When a | owresi stance
| ayer is attached to this enbossed attracting face of the hot plate,
it is difficult to renove the |ayer even by using VWET washi ng at
out si de, because the sectional shape is very conplicated. As a
result, the electrostatically attracting force is not generated or

| ower ed so ftdwmie | de®NYENictRBCTonGOAHRaBHENkt Hatcéhattietpenat uhduoindghe
wafer not rising within a predetermned tine period, and the
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constant | evel during a plasm processing, etc. Because t he
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user's processing (such as, a carried anount, the tenperature of the
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confirmst hesrat taehest siakterodes de(fe&ﬁ pBENdHORediabaree dh@ielectric
el ectroconductive material carried into the vacuum processing
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a stable attracting force.
electrodes, and a condenser circuit is not formed between the
ESC electredes.
Therefcre, lines of electric force between the wafer and
10 the ESC electrodes terminate at the ESC electrodes; and
consequently, no attracting force appears because no charging
polarization takes place at the surface of the wafer.

Meanwhile, when the sectional structure of the
attracting face of the hot plate to be used in this kind of

15 apparatus is obsexved, it is an embossed structure to minimize
the particles transfer onto the rear face of the wafer.

The directly contacting face to the wafer comprises top
faces of projections, at which an implementing
electrostatically attracting force operationally needed is

20 obtained.

On the other hand, although the attracting force is
generated even at Dbottom portions of depressions of the
attracting face of the hot plate, it is very weak (and it is
generally called a “spatial force”) because the force is

25 inversely proportiocnal to the distance up to the wafer (and



‘Due to such problenms, a cleaning nethod is heretofore proposed, which
perforns steps of plasma etching by applying a high-frequency
electric power to an attracting electrode of 25 an electrostatic
chuck, placing a substrate on this electrostatic chuck and carrying
out the substrate having been placed on the electrostatic chuck at
the substrate-placing step (For exanple, see Patent Docunent 1).
Pat ent Docunent 1: JP-A 2002-280365 5 DI SCLOSURE OF THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON The present invention,
whi ch has deenecimdalt beseker theseafeobtaznmotobet hpepifoednrt, is
ai med at providing a technique 10 which cleans an attracting face of
a mechani sm whi wheelztbwestai stahty latyeract staaclodf eot thios kabossed
processed inside a vacuum processi ng apparatus and keeps its
attracti ngtftonee iagnshasat of MBASURES pl@t8OLVES I HE FRGEIFMEo remove

the layer even by using WET washing at ou_tsidé s because _

5 the sectional shape is very complicated.

As a result, the electrostatically attracting force is
not generated or lowered so that inconveniences occur such that
the temperature of the wafer not rising within a predetermined
time period, and the temperature of the wafer not being able

10 tobecontrolledtoaconstant level during a plasma processing,
etc.

Because the low-resistance layer formed on the
attracting layer depends on the user's processing (such as,

a carried amount, the temperature of the hot plate, the

15 processing time periods, etc.), and there are large variations
among the apparatuses or the modules, it isdifficult to confirm
the attached state.

As mentioned above, the electroconductive material
carried into the vacuum processing apparatus with the wafer

20 needs to be removed in order to maintain a stable attracting
force.

Due to such problems, a cleaning method is heretofore
proposed, which performs steps of plasma etching by applying

a high—frequency electric power to an attracting electrode of

25 an electrostatic chuck, placing a substrate on this



15The present invention, which has been acconplished to realize the

above-nentioned object, is directed to a cleaning nethod for cleaning

an attracting face of an electrostatically attracting portion, which

hol ds an object to be processed inside a vacuum processi ng chanber by

el ectrostatic attraction. 20 The cleaning nmethod of this invention

I ncl udes arranging a cl eaning el ectrode nade of a netal near the

el ectrostatically attracting portion, applying a high-frequency

el ectric power to the cleaning electrode in the state such that a

cl eani ng gagetsrostaiofteadckrne ther yaty oot HRCesSs tip haabeng kaech 25

thereby cleaning the attracting face of the electrostatically

attracti ngppee&dosdn the electrostatic chuck at the substrate-placing
step (For example, see Patent Document 1).

Patent Document 1: JP-A 2002-280365

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
The present invention, which has been made to solve these
problems of the prior art, is aimed at providing a technique
100 which cleans an attracting face of a mechanism which
electrostatically attracts an cbject to be processed inside
a vacuum processing apparatus and keeps its attracting force
constant.
MEASURES TO SOLVES THE PROBLEMS
15 The present invention, which has been accomplished to
realize the above-mentioned object, is directed to a cleaning
methed for cleaning an attracting face of an electrostatically
attracting portion, which holds an object to be processed
inside a vacuum processing chamber by electrostatic attraction.
20 The cleaning methed of this invention includes arranging a
cleaning electrode made of a metal near the electrostatically
attracting portion, applying a high-frequency electric power
to the cleaning electrode in the state such that a cleaning
gas is introduced into the vacuum processing chamber, and

25 thereby cleaning the attracting face of the electrostatically



1

In the above invention, according to the present invention, a gas

whi ch does not chemically react with constituting parts of the vacuum
processi ng chanber when being 5 ionized is used as the cleaning gas.
In the above invention, according to the present invention, an

el ectrostatically attracting portion having a heater is used as the
above electrostatically attracting portion. 10Further, the present
invention is directed to a vacuum processi ng apparatus conprising a
vacuum processi ng chanber into which a cleaning gas can be

i ntroducedstapaetesgrosteddcal |y attracting portion which is provided
i nsi de the vacuum processi ng chanber and the electrostatically 15

attracting portiphn hokdsa@evobliaetnt 0oRp @rc%&aaag thy owgh present
el ectrostatic attraction, a cleaning el ectrode nade of a netallic

material apdvehspesed aadhasenthilcd thse®! eckr oshahisally abheactiing
portion, and a high-frequency electric power source which applies a

hi gh frequeBg¥teteelfid a2l sPAERe LMARA HF &HE I LLREAEOH@hen being | N
t he above invention, according to the present invention, the

el ectrostat,pakbby aktuaed iNY PR H1eAn¢Ay gAsl ude a heater.
In the above invention, according to the present 25 invention, the

cleaning el ectroge it$eCOML BN @Hvast PoRASRIRrdingPRY L ERE (&esent
el ectrostatically attracting portion. In the above invention

accordi ng 4QyERe: PR eSENte 1ieRERQR: 81 Py 4 @St d Y rROBbEeRoh Having a
protecting the cleaning electrode fromions of the cleaning gas can

be provi deﬂeQ%E?@’eg@ uddie £ eand ngp&heckioderabthiN®11y attracting

el ectrostatically attracting portion.
' portion.

10 Further, the present invention is directed to a vacuum
processing apparatus comprising a vacuum processing chamber
into which a «cleaning gas <can be introduced, an
electrostatically attracting portion which is provided inside
the wvacuum processing chamber and the electrostatically

15 attracting portion holds an object to be processed through
electrostatic attraction, a cleaning electrode made of a
metallic  material and disposed adjacent to the
electrostatically attracting portion, and a high-freguency
electric power source which applies a high frequency electric

20 power to the cleaning electrode.

In the above invention, according to the present
invention, the electrostatically attracting portion can
include a heater.

In the above invention, according to the present

25 invention, the cleaning electrode is configured as a base for



In the present invention, the nmetallic cleaning electrode is disposed
near the electrostatically attracting portion inside the vacuum
processi ng chanber, and the 10 hi gh-frequency electric power is
applied to the cleaning electrode in such a state that the cl eaning
gas is introduced inside the vacuum processi ng chanber

Accordingly, plasma is generated above the attracting face of the

el ectrostatically attracting portion; an ion 15 conponent of the

di scharge gas kind generated by an ionizing action of the plasna

clashes W tlipbBetahdraed isdaer tafcithe19l getrost ald Gldoioattracting
portion as a cathode face; the pulled-in ion conponent collides with

an inpurity (an gheeheocopsct iivecABL6h] alaccdiriashedcd othBe present
attracting face 20 of the electrostatically attracting portion at a

hi gh speed;n3BHcibhs 4 PUYddEing Pbit 898 AW PreRlely ihli €8e ¥feaning

(generally called "inverse sputtering”). According to the present

i nvention, -BECaYSEe oAl diackivie E888nOlg RS &lEBLRSNANLAAddheen
attracting portion 25 inside the vacuum processi ng apparatus can be

cleaneds tRRe £ESASHANCE MAHBOENY NEh AIdIRGHRY 2E2EE] £3Ma D8 A HRYS
kept constant; that 1S, an electric current flow ng between the

attractingpglegtpodes inside the el ectrostatically attracting portion
and between the attracting el ectrodes and the object 5 to be

rocessed can be;al ns Ther ef.or.e, i t
p TR e; lr%g‘ ehf ilgﬂér% 131?, s _mEEElPtP eeé;leag'ﬁrge

processed can be sta t hrou e attraction In
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Parti cul ar accor the present invention, ore an

vari ous pra6esebiosndiie athbacld ] a6eoBLsLiE, © LR, CaY the
attracting portion can be assuredly and rapirdly cleaned i'n the vacuum
atnDSpP@rehigh—frequency electric power is applied to the cleaning
electrecde in such a state that the cleaning gas is introduced
inside the vacuum processing chamber.
Accordingly, plasma is generated above the attracting
face of the electrostatically attracting portion; an ion
15 component of the discharge gas kind generated by an icnizing
acticn of the plasma clashes with the attracting face of the
electrostatically attracting portion as a cathode face; the
pulled-in ion component collides with an impurity (an
electroconductive material) attached to the attracting face
20 of the electrostatically attracting portion at a high speed;
and this impurity is hit and physically flies off (generally
called "inverse sputtering").
According to the present invention, because the

attracting face of the electrostatically attracting portion

25 inside the vacuum processing apparatus can be cleaned, the

10



ThtThe présent 1nventron, when tne erectrostatically attracting
portion has a heater, the tenperature of the object 15 to be
processed, such as a wafer, can be kept constant during the
processing, so that particles transferred to the object to be
processed can be reduced. Furthernore, in the present

i nvention, when the cleaning electrode is configured as the base for
supporting the 20 electrostatically attracting portion, cleaning can
be carried out by uniformy performng etching on the attracting face

of the el e%@%&éﬁhga%gyu@téf aGld rg@tﬂ%tt'lga fgeeOEQﬁrb&om@ay@a{éﬁ
the el ectrode to which the high-frequency electric power is applied,
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el ectrostaticall Yy attractlng pOftIOﬂ i s conceivab wever
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substrates, variati occur Intheions c Ing wthint
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that there are erences Iint ree renovi ng t
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cones to be ncentra non-uni ape portion
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Cbnsequentﬁy nperatiur e rapi ri Ses,” so S an’in gr anul ar
fracture an(J:I:O gal gropplng are |nduced in the constituting substrate
made of, p ifﬁp Whi ch may cause 15 insul ati on breakdown and

par't|C|-ES. Particularly, according to the present invention,

10 before and after various processings, the attracting face of
the electronically attracting portion can be assuredly and
rapidly cleaned in the vacuum atmosphere.

In the present invention, when the electrostatically
attracting portion has a heater, the temperature of the object

15 to be processed, such as a wafer, can be kept constant during
the processing, so that particles transferred to the object
to be processed can be reduced.

Furthermore, in the present invention, when the cleaning
electrode 1is configured as the base for supporting the

20 electrostatically attracting portion, cleaning can be carried
out by uniformly performing etching on the attracting face of
the electrostatically attracting portion.

In other words, as to the electrode to which the
high-frequency electric power is applied, application of the

25 power to an  attraction electrede buried in the

11



In a case where the cleaning electrode is configured as the base for
supporting the electrostatically attracting portion as in the present
i nvention, the high-frequency waves are applied to the entire

el ectrostatically attracting portion 20 by inducing the

hi gh-frequency waves up to the electrostatically attracting portion
due to a skin effect of the high-frequency waves. Furthernore, when
the protecting portion for protecting the cleaning electrode fromthe
ions of the cleaning gas is 25 provi ded between the cl eaning

el ectrode anécdthesehecthdsyat is¢alrkytahyr agiddtgoportiHn kténtbeviasrsent
invention, the ionized ion conponent does not directly enter the

cl eani ng elreierede, windw thtis tet@hldite RerémPNsyad @inat igdradedin the
EFFECTS OF THE | NVENTI ON 5According to the present invention, because
the attractding bactheoobubberaBshariazMahebnsl eeduoshatheadldng atis@oid ng
the object to be processed in the vacuum processing chanber is

cl eaned, itg tatihracd kogrhSF oy %éaebff kept160P8bapit i d BRyEFracting

DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a schematic figure of
the congtrueli@Bn0fsAPherRadiaRHe @ffﬁél%n\(:%%uimtﬁé% SeLr ABRGY Aig'S
according to the present invention. Fi g. is a flowhart

showi ng ongnexaMpterSfoddifcClranaRarial i hod aeepsdingy tradeh8s the
present invention. Fig. 3 is a graph showing results of an Exanpl e.

EXPLANAT'CutgﬁlﬁéFEBENQEaNHyER@ﬁ§ the etching effect cannct Dbe

sufficiently exhibited.
Moreover, if the etching is excessively performed, the
10 plasma comes to be concentrated at a non-uniform shape portion
of the attracting face of the electrostatically attracting
portion. Consequently, the temperature rapidly rises, so that
an intergranular fracture and grain dropping are induced in
the constituting substrate made of, e.g., ALN, which may cause
15 insulation breakdown and particles.

In a case where the cleaning electrode is configured as
the base for supporting the electrostatically attracting
portion as in the present invention, the high-frequency waves
are applied to the entire electrostatically attracting portion

20 by inducing the high-frequency waves up to  the
electrostatically attracting portion due to a skin effect of
the high-frequency waves.

Furthermore, when the protecting portion for protecting
the gleaning electrode from the ions of the cleaning gas is

25 provided between the cleaning electrode and the

12



1 --- vacuum processi ng apparatus 202 --- vacuum processi ng chanmber 3
--- hot plate (electrostatic attracting heating portion) 3a ---
attracting face 4 --- susceptor 6 --- base (cleaning el ectrode) 257
--- protecting nenber 8, 9 --- attracting electrode 10 --- control
unit 11 --- heater 5 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
In the follow ng detail ed description, a preferred enbodi nent of the
present invention will be explained in detail with reference to the
drawi ngs. The present invention can be applied to various vacuum
electrostatically attracting portion in the present invention,
the ionized ion component does not directly enter the cleaning
electrode, and its metallic portions are not abraded.
EFFECTS OF THE INVENTION
5 According to the present inventicn, because the
attracting face of the mechanism for electrostatically

attracting the object to be processed in the vacuum processing

chamber is cleaned, its attracting force can be kept constant.

10 BRIEF DESCRIPTION OF THEE DRAWINGS
Fig. 1 is a schematic figure of the construction of an
embodiment of the vacuum processing apparatus according to the
present invention.
Fig. 2 is a flowchart showing one example of the cleaning
15 method according to the present invention.

Fig. 3 is a graph showing results of an Example.

EXPLANATION OF REFERENCE NUMERALS

1l —-- wvacuum processing apparatus
20 2 --- vacuum processing chamber
3 --- hot plate (electrostatic attracting heating portion)
3a --- attracting face
4 --- susceptor
6 ——— base (cleaning electrode)
25 7 --—- protecting member

13



10 processi hg appar at uses, sucn as (a sputtering apparatus, a CVD

apparatus, an etching apparatus, an ionplantation apparatus or the

i ke, for exanple). Fig. 1 is a schematic figure of the
construction of an enbodi nent of the vacuum processing apparat us
according to the 15 present invention; and Fig. 2 is a flowhart
showi ng an exanple of the cleaning nmethod according to the present

i nventi on. As shown in Fig. 1, the vacuum processi ng appar at us
1 of the present enbodi nment is connected to a vacuum evacuati on

system (not showg)._angdiip éyggf & MAGIUYY processing chanber 20 2
into which a ?V:gning gasié can be introduced. A susceptor 4

is disposed inpa_lLa i.an..in the vacuum processi ng chanber 2.
Thi s suscepto?04 hagggnﬁgéiﬂﬁggé (el ectrostatically

attracting/ he Hing_pﬂég'gg) 3 for attracting and hol ding an object to
be processed ?not shomnt 5 on an attracting face 3a. In
the case of this enbodinent, referring to the susceptor 4, a base
(cleaning electrode) 6 in a discoid shape, for exanple, is provided

on an ijnsu i 0 ' of the vacuum

proces§?ng£g%gg@%$égéﬁﬁﬁaﬁghFﬁﬁh%H&s%gggkgE%ﬁ%@%%ting menber 7 is

di sposed entirely op, thi ase. 6. . In, the.present _i nventian,

the material of VheUBr orBttPRe" e S56F 4R AR TP Er R0 &r 1B dHTALCE,

prevent | na HBCA T BE T EnE Gt on PF 0GR BNG SR pebat 15  prgtatl

pl asna. 10Fuﬁ her,. the hq{ g%gtg 3 i.s fixed on the protecting nmenber
t he "6 EARY

7, so that" baber ¥ ng%8t ectrode is arranged under

near and adj aCenlthet %rtegeen Oingér%tieon?’ c\élnabtehgp ioeth%%l Qgr{rgtgé)evracﬁum

10 processing apparatuses, such as {a sputtering apparatus, a CVD
apparatus, an etching apparatus, an ionplantation apparatus
or the like, for example).

Fig. 1 is a schematic figure of the construction of an
embodiment of the vacuum processing apparatus according to the

15 present invention; and Fig. 2 is a flowchart showing an example
of the cleaning method according to the present invention.

As shown in Fig. 1, the vacuum processing apparatus 1
of the present embodiment is connected to a vacuum evacuation
system (not shown), and includes a vacuum processing chamber

20 2 into which a cleaning gas G can be introduced.

A susceptor 4 is disposed in a lower portion in the vacuum
processing chamber 2. This susceptor 4 has a hot plate
(electrostatically attracting/heating portion) 3 for
attracting and holding an object to be processed (not shown)

25 on an attracting face 3a.

14



The hot plate 3 to be used in this enbodinment is 15 constituted by a
ceram c material conposed nmainly of, for exanple, alum num (Al).

Bi polar type attracting electrodes 8, 9 are provided inside this hot
pl ate 3. In this enbodi ment, each of the attracting el ectrodes
8, 9 is connected to a control unit 10, respectively, and a 20
predeterm ned voltage is to be supplied through this control unit 10.
A heater 11 for tenperature controlling (heating) is provided inside
the hot plate 3. This heater 11 is connected to the above nentioned

control unit 10, 1@ndnkS €04H r gkl athilsd SMoed MUt eraFaedi dEMper ainy e
(details not shown). In addition, the base 6 and the

protectingsiBERgEcF Ar 8 vEle EQeQﬁlﬂl@reg.%F:ttrBQQ hotnpd a8 cdibifMHape,
i nstance, to be al most same size as the hot plate 3). Then, the base

6 and the Eb?te?)&%rd{ﬁ@ ,"ESTBebv Yd&d 8nl0C 8 £ch f¢thdf bl@’é’e Bysétpé?ﬁta'mﬂ:tom

menbers 5 12 and 13 provided around them he base 6 of this

embodi ment i3+ FBAS OfL& v%h@héix%d&ts%h'gaéha%m 83 a%[a' Hhess cﬁrsécﬁ%
i ke, for exanple Thi s base I's held’in an electrlcally fl oating

state, ﬁgeeeeemg hémide hi-gh-o I8GHeREY @h@gkéw HOVE]1 5 Yalsee 614
10Thi s hi gh-frequency el ectric power source has a

In the present invention, the material of the protecting
member 7 is not particularly limited, but one made of quartz
is preferably used from the standpoint of preventing metallic
contamination through being exposed to the plasma.

10 Further, the hot plate 3 is fixed on the protecting member
7, so that the base 6 as the cleaning electrode is arranged
under, near and adjacent to the hot plate 3 via the protecting
member 7.

The. hot plate 3 to be used in this embodiment is

15 constituted by a ceramic material composed mainly of, for
example, aluminum {Al). Bipolar type attracting electrodes
8, 9 are provided inside this hot plate 3.

In this embodiment, each of the attracting electrodes
8, 9 i1s connected to a control unit 10, respectively, and a

20 predetermined voltage is to be supplied through this control
unit 10.

A heater 11 for temperature controlling (heating) is
provided inside the hot plate 3. This heater 11 is connected
to tﬁe above mentioned control unit 10, and is controlled to

25 a predetermined temperature {(detalls not shown).

15



hi gh-frequency swi tching el enent portion 15, for exanple, a relay
system and the high-frequency electric power source 14 is connected
to the above control unit 10. Then, the high-frequency electric power
of, e.g., 13.56MHz is applied 15 to the base 6 according to a signal

fromthe control unit 10. Furthernore, a ring-shaped
attachnment -preventing plate (platen ring) 16 nade of a netallic
material is arranged around the hot plate 3. Thi s

attachnment -preventing plate 16 is grounded to have 20 an earth

potential, so that ddid tiloasmahé Dapecvem @ d e ppveat eindehedibetth®e ddare
of cl eaning. In the present enbodi nent having such a

struct ur al madeangeENbrgéhe GineAst Y. gas3 G i iAEEadUeLtd B It
vacuum processi ng chanber 2 as shown in Step 1 of Fig. 2. 25In the

present enbedneite &he dhenthodf Mlganixng gamel, ithler eRueed iznhdiathe
particularly limted, but a gas which does not chemcally react with

the parts phateokegUeridie VactdinopheegsEidFi&BaMLN o22 W8 ReIHHEs
ionized is preferab?y used fromthe standpoint of mnimzing the

occurregce 10f ghhe1Paplbel & DrARSHEBma gas, inert gases (such as,
argon (Ar), nitrogen (N2) or the like) are used, for exanple.

Then, in Step 2, rhhepREES5ULE tRSE dEmbhiei aOUWB PRAGESSt NY wdadiber: 2
is adjusted to a predeterm ned pressure. Here, the pressure inside

the vacuumprecessingchamhernllsg Jrseid ehigeabior adimsied il dye
20Pa for ease of generating discharges and suppressing the reduction

In tenperaguie Riid 8 Al 1Rlake 1o ddi8 el §8RLEY HRS cbnh8cted to
i ntroduced. Next, in Step 3, the high-frequency electric power
having 13. 36Mkiznisragpthey d1dde Hasees EbePELhes hi gh-frequency
10 This high-frequency electric power source 14 has a
high-frequency switching element portion 15, for example, a
relay system; and the high-frequency electric power source 14
is connected to the above control unit 10, Then, the
high-fregquency electric power of, e.g., 13.56MHz is applied
15 to the base 6 according to a signal from the control unit 10.
Furthermore, a ring-shaped attachment-preventing plate
(platen ring) 16 made of ametallicmaterial is arranged around
the hot plate 3.
This attachment-preventing plate 16 is grounded to have
20 an earth potential, so that the plasma is prevented from
entering at the time of cleaning.
In the present embodiment having such a structural
arréngement, the cleaning gas G is introduced into the vacuum

processing chamber 2 as shown in Step 1 of Fig. 2.

25 In the present embodiment, the kind of cleaning gas G

16



15 electric power source IZ. T the present invention, no
limtation is particularly posed, but it is preferable to adjust the
appl i ed high-frequency electric power of 50 to 150Wand the

hi gh-frequency el ectric power applying time period of 60 to 20 90
seconds fromthe standpoint of attaining a practically sufficient
etching grade and on the other hand suppressing the particles
generated when the surface of the hot plate 3 is hit by the inverse

sputtering. Plasna is generated above the attracting face
3a of the & FobY, %pri Ri 985 f naauengy s ehiptd i
power to gﬁtpﬁgggggjﬁk ? above- éﬂgérlbed COﬂdIt?Oﬁ es a

result, theol om GomONG @&egfctt becfll sehaad anscoRpeLalsd iy vtafa%um

|on|2|ng aCtIOI'l l'asma I S eattractlng face 3a of the

hot pl at e 3ﬁ9§ﬁé£§iﬁ€%ﬁgﬂﬁ £%@ﬁheﬁgglg%lgﬂlgggggﬁ Péf%f@ﬁiyhge ¥rom

i mpi nged o einp r|ty el ectroconductive material) attiached to the

attracti ngy &gcseca glpr_JIlntthc?f ?@Blﬁkéﬁﬁ SCheaBchEi:énJ: Lfrjl:flgrﬁ)a%’.‘(}.lcles

physi cal |y ies o céord ing to the present e
because; the 10 attractin ergc Eﬂe §‘0tar8| ﬁt %ﬁ nsk9e %Qe Ny)
vacuumpr ocessi ng appar atus c ePeansd i inner . the

resi st ance ¥a{ e Pfkthesggt %ﬁfl?ﬁr %gm can al ways be kept
const ant. ? Sincé e eleciric currents flow ng between

the at E?ZEE: ng © 3%{?8%’52 et Bhd Uhe B egg%r%’o N Lt
shown) can alma S be E B% anstant é@gi%bjeg%e%%aggﬁgﬁgg %?%ug%n be
o

stably attFPag Shtfen be| g process e relmabiiit

bl oaeim St e SO AL AR o

be, assyy edsy, and Saplghy eheanesh i {hE AT 8168; Bl 208 a0
discharges and suppressing the reduction in temperature of the
hot plate 3 when the cleaning gas G is introduced.

Next,inStepB,thehigh—frequencyelecﬁricpowerhaving
13.56MHz is applied to the base & from the high-frequency

15 electric power source 14,

In the present invention, no limitation is particularly
posed, but it is preferable to adjust the applied
high-frequency electric power of 50 to 150W and the
high-frequency electric power applying time period of 60 to

20 90 seconds from the standpoint of attaining a practically
sufficient etching grade and on the other hand suppressing the
particles generated when the surface of the hot plate 3 is hit
by the inverse sputtering.

Plasma is generated above the attracting face 3a of the

25 hot plate 3 by applying the high-frequency electric power to

17



Further, in the vacuum processi ng apparatus 1 of the 25 present
enbodi ment, since the object to be processed is attracted by the hot
plate 3 having the heating heater 11, the tenperature of the object
to be processed can be kept constant during the processing, so that
the particles transferred onto the object to be processed can be
reduced. 5Furthernore, in this enbodi nent, since the base 6 which is
| arger than the hot plate 3 and supports the hot plate 3 from
the |l ower portion on a side opposite to the attracting face 3a is

constitutednasphbe 6l @améno el efdFedaessthenbigboddpgitency waves can
be applied to the entire hot plate 10 3, so that it is possible to

make the uniformgl ganisaOn die ¥t debbRentase B8aRe Ofisheahald pjat e
3 by etching. In addition, in the present enbodi nent, because

the proteclRarAeARCHY 7 tWRI GRNRLZILECLELEBR BFserd sf ramsae Hiers e
the cleaning gas is provided betweén the base 6 and the 15 hot plate

3, the ionizedabeMhgHRANENt- ARG NOt pdiakect las ent &fadiRibagse 6.trand
its metallic portionhs are not abraded. Meanwhi | e, the present

inventign kgnnotohhahded tostdie abovegnmenpongdaenbedi apat, ighdicy

various nodifications can be made. 20For exanple, in the above
ermbodi ment , ot Be PLENAAE CAURN M terial) attached to the attracting face

3a of the hot plate 3; and this impurity is physically hit and
flies off.
According td the present embodiment, because the

10 attracting face 3a of the hot plate 3 inside the vacuum
processing apparatus can be cleaned in this manner, the
resistance value of the attracting face 3a can always be kept
constant. 1In other words, since the electric currents flowing
between the attracting electrodes B, 9 inside the hot plate

15 3 and between the attracting electrodes 8, 9 and the object
to be processed (not shown) can always be kept constant, the
object to be processed can be stably attracted and held when
being processed and the reliability of the processing can
thereby be enhanced.

20 Particularly, according to the present embodiment,
the attracting face 3a of the hot plate 3 can be assuredly and
rapidly cleaned in the vacuum ambience before and after various
processings.

Further, in the vacuum processing apparatus 1 of the

25 present embodiment, since the object to be processed is

18



-etectrtrcpomerTSsapprred=rorte—tase 6 as 't he Tl eani ng el ectrode

when cl eani ng, but the present invention is not limted thereto.
Wil e the high-frequency electric power is applied to the cl eaning
el ectrode, the high-frequency electric 25 power can be al so applied
to the attracting el ectrode. It is preferable to apply the
hi gh-frequency electric power, w thout causing an excessive etching,
to the extent that no variation occurs in the ions hit within the
attracting face of the electrostatic attracting portion.

SFurt her ”?E%ra&?@d%f%‘e%% :LTatE% PHE %f‘iﬂgct‘hﬂlé’ 22Li9n Cﬁéb’peer @Qrfﬂ{é’md

ei t her ore or after the ocessi ng spu terlng or 't

like). EX?IXBEEITBm:e of © e c!:ﬂ nt@gb%eapgggggié@%%nkge ?El één@‘éarﬁp

exarrpl e resen cas vacuum

processi ”Q&u%%gr A Q%y&hes C?H%Erttf’ﬁet b%?tﬁ@?&‘@ ol rbgl Shised.

and cl eaningi orme yi'ng requency electric
t d 10P
Frequency 45, géﬁ/‘éﬁ%‘ B8 a8 Hrdee s%“&lc:‘%ﬁ%@ Eéﬁ@%@dﬁr?ﬁs“re i
eIectrgconductlg ﬁ%tg{la| ES S d to.Lhe %Hﬁﬁﬁiﬁ 3{ th of
plate,“the resi 1) Vet e Be 8 qrttad i'mg &ct40d&s”
f th t I F t
bet weon tHE SPEPSELHRY '%e&f‘&ﬁ%&a%s B e oy g0y %e” :

cl eani ng treat d t he resj stance | returned to .t he al
Chrae "9 e I tnd Touk R o e OBt st it ’E g
attracting face, of the electrostatically attracting/ ort.ion
can be asgﬁ‘FEdI@aclléan%‘dn%@ctourﬁﬁ g2fo 1't})f/'iee ﬁ%@’éﬁ?gge &et'ro el? the

high~frequency waves can be applied to the entire hot plate

10 3, so that it is possible'to make the uniform cleaning on the
attracting face 3a of the hot plate 3 by etching.

In addition, in the present embodiment, because the
protecting member 7.which protects the base 6 from the ions
-of the cleaning gas is provided between the base 6 and the

15 hot plate 3, the ionized ion component does not directly enter

the base 6, and its metallic portions are not abraded.

Meanwhile, the present invention is not limited to the
above-mentioned embediment, and various modifications can be
made.

20 For example, in the above embodiment, the high-frequency
electric power is applied to the base 6 as the cleaning
electrode when cleaning, but the present invention is not
limited thereto. While the high-frequency electric power is
applied to the cleaning electrode, the high~frequency electric

25 power can be also applied to the attracting electrode.
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25 invention. CLAIMS A vacuum processi ng apparatus, including a
vacuum processi ng chanber into which a cl eaning gas can be

i ntroduced; a susceptor provided inside the vacuum processing
chanber, conprising: a cleaning el ectrode nade of a netallic materi al

and configured as a base; a protecting portion provided
entirely on the cleaning electrode for protecting the cleaning
el ectrode fromions of the cleaning gas; and an

el ectrostatically attracting portion provided on the protecting

portion, the el ect rostatdrealabyecatbr a%@i)ﬂ&rﬁomtibﬁnfbéﬁh@ﬂc@ﬂelectric
attracting el ectrode therein; and a high-frequency electric power

source whi gBwapphii@hoatht Ok fifean eney sekeetdtichiRgWaio t9e kit ctkaanitg
el ectrode, wherein the protecting portion and the protecting

portion argol v gelt ihaBcthes alneehé Gl heakditnaht f1a€ bicR@apel h Okce
2. The vacuum processi ng apparatus according to claim1, wherein the
el ectrost abkcahbye BEéf A0 PUtlir@R ARG BobEBSES -

5 Furthermore, the cleaning by the present invention can
be performed either before or after the processing (such as,
sputtering or the like).

EXAMPLE
Fig. 3 is a graph showing results of an example of the
10 present invention.

In this case, a vacuum processing apparatus having the
construction shown in Fig. 1 is used, and cleaning is performed
by applying the high-frequency electric power to the base under
the following condition: pressure 10Pa, frequency 13.56MHz and

15 power 0.1kW.

When the electroconductive material is attached to the
surface of the hot plate, the resistance value between the
attracting electrodes increases from the initial wvalue as
shown in Fig. 3. The current between the attracting electrodes

20 is decreased by the above cleaning treatment, and the
resistance is returned to the initial value.

As described above, it can be confirmed that the
attracting face of the electrostatically attracting/heating

portion can be assuredly cleaned according to the present

25 invention.
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CLAIMS

1. A vacuum processing apparatus, including
a vacuum processing chamber into which a cleaning gas can be introduced;
a susceptor provided inside the vacuum processing chamber, comprising:
a cleaning electrode made of a metallic material and configured as a
bése;
a protecting portion provided entirely on the cleaning electrode for
protecting the cleaning electrode from ions of the cleaning gas; and
an electrostatically attracting portion provided on the protecting portion,
the electrostatically attracting portion having an attracting electrode therein; and
a high-frequency electric power source which applies a high frequency electric
power to the cleaning electrode,
' wherein the protecting portion and the protecting portion are larger than the

electrostatically attracting portion.

2. The vacuum processing apparatus according to claim 1, wherein the

electrostatically attracting portion has a heater.

21



