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Field of the Invention The present invention relates to a substrate
supporting apparatus used in a substrate processing apparatus which cl eans
a substrate such as a sem conductor wafer, which etches or renoves a resist
film or which coats a substrate such as a sem conductor wafer wth a
resist film The invention also relates to a substrate detaching nethod for
detaching a substrate fromthe substrate supporting apparatus. Background
of the Invention In various prodifH ﬁﬂﬁégges for producing sem conduct or
devices, a single wafer type substrate supporting apparatus is used when a
substrate such as a sem conductor wafer is cleaned, or when chemcal liquid
processi ng for etchi ng EUBEARATEASUBPORUINGhARPARAWDStrate is coated with a
resist filmor the resist filmis renoved. As such a substrate supporting
apparatus, there is a supporting apparatus for a wafer-like article as

descri bedriidy @ ranese IRRALi®ed Patent No. 3383584. The supporting
apparatus described in Japanese Regi stered Patent No. 3383584 has a

supporting bodﬂhﬁim$©m’atieevembum Jael@tasim axsgbsTheteupporting body

is provided at |tns %o 2] urface th _an q: r nozzle, and gas is
supplied (?ptch H DS, e rtahé’rsebgfe 5&‘3’ e P59F 591‘?‘61? contact state

by Ber noulpgpartdieny eilichhe 184m0rd Isﬁﬂ:émytd Sudd el ddhiddiadcdldrt y of
hol es which extend to the upper surface of the sua_portl ng body, and st uds

are i nserad®L nfdiche etGNes 085 FEMAES 2 T@WRdiP ta r 9% whedde det ached
fromtherggﬁzgortl I et ween the
waf er and the supporting ebtsgg% I sléld%c%[ggnsreég) (%Q)V}ﬁﬂ% ql]lgcgptaat@)tken out

using a smorstt ddm..| n'Itfmredemvtemns,wppcaﬂtsoa relladtersatte ajcdubas:rmumf er, this
i.s formed wi.th an annul nozzl e for

t ti
gﬁg\bfgl b?gﬁ“ﬁ’ﬁé’por Sﬁ tﬁ‘?@’\ﬁ@f & SubSHTAtH |fﬁ?“bf uds whi ch can

verti cal Ighysavea %u@rﬁwtqeﬂ, fapparakyad out the wafer and thus, a structure
of the supporting apparatus becones conplicated. Further, a Iar ge anmount of

gas to be supplied is required for supporting the substrate such as the

waf er on Btar&ggﬂ,%grtoifnqh%p&a’%ktﬁon&mmry of the Invention

In various producing processes for producing
semiconductor devices, a single wafer type substrate
supporting apparatus is used when a substrate such as a
semiconductor wafer is cleaned, or when chemical liquid
processing for etching is carried out, or when a substrate
is coated with a resist film or the resist film is removed.
As such a substrate supporting apparatus, there is a
supporting apparatus for a wafer-like article as described
in Japanese Registered Patent No.3383584.

The supporting apparatus described in Japanese
Registered Patent No.3383584 has a supporting body which
rotates around a rotation axis. The supporting body is
provided at its upper surface with an annular nozzle, and
gas 1is supplied to the nozzle, thereby supporting a wafer
in a non-contact state by Bernoulli theorem. The
supporting body is formed with a plurality of holes which

extend to the upper surface of the supporting body, and




Hence, it is an object of the present invention to sinplify a structure of
a gas supply nozzl e which supports a wafer, to reduce an anount of gas to
be supplied, and to nake it easy to take out the wafer fromthe supporting
apparatus. A first aspect of the present invention provides a substrate
supporting apparatus conprising a rotatable check which is provided at its
central portion with a hollow and which supports a substrate, and a
cylindrical nozzle nmenber having a nozzle hole and capable of vertically
novi ng | FtPRE RAEP| dRSeREEEr dPkE FBetH@lﬁﬁr§?S§§6ééﬁelﬂhe YB3t Pate is

| aced o r t S e o] t he
5nder3|dgaggg EgpggbggrE?EQCBhgrg gﬁglngﬁgﬁg%ég s?papg g§gtﬁghggper

surface efet hevelluokwandaynoa- gaptaetwebatehbywhherBanﬂomhbl theorem After
the nozzle menber is upwardly noved, a fork is inserted into a 2 gap

bet ween FHRBPERELRIARAIYhESsHBEFRPased  TROE, thReWatifEt L4t £2K&R BBtdet ached
easily. fe¢AgdingpbBnatgsegond aspect of the invention, in the substrate
supporting apparaFus of the first aspect, the nozzle hole is formed in a
central portiodnoforder rfoz Huppmartber sulisttratie suadpest )a siafee,t he gas can

be di sch g ed tomar .t he, peri he& t he substr at undgrslg fromits
centror TERIErchRYERE gL PELEBOE RG] A DR BRES! 18! FrhPEd P Rorh i he
SUbStrat@nhMlhbenUQEEé ﬁaffgﬁ?pmglhbegabueb hnpébﬁﬁﬁéﬁyceﬂt@ﬁé state.

According to a third aspect o e Invention, In the substrate supporting
appar at uyager ha PﬂP§91é§Ee€f SﬁugﬁrWhé@hoﬂaﬂh¥e€ﬁa§ﬂlﬁﬁl@ﬁVPsaEonsed to

the subsprabeatht PopashReRbobaE! LS aubSLABRNALhYs | Na2sbeipERdboUEa"

directio respect to the sur ace can nove I n a state in
whi ch thEhpamhppabunnggapparaBUSobéeompsrcphplycatedhe substrate and

support the substrate, and into a state in which_the s are separated
fromthe outer b’&r?‘ﬁ’fer g‘fa emr&fega\ﬁvttt? oF $ #éﬁd is possible
to reliapbyuhebd £be §u9§bfﬁi§gaﬂﬂetQuﬁéﬁtbieaéﬁéﬁha§n9héeﬁaﬁértBﬁ
substrate. According to a fourth aspect of the invention, in the substrate

supportlﬁ@eaEBBPQFEEHBfaPHérﬁtﬁgt aspect, gas is dlscharged fromthe nozzle
hol e, and the substrate is held by an upper surface of the chuck in the
non-contact manner. Wth this aspect, it is possible, at small gas flow
rate, tostmhdryhefsthstIatenbjohhe upper surface of the chuck in the
non-contact state. According to _a fifth aspect of the invention, in the

substrate suppStiRy dppdiafils oBdette ofi the RIFSERt AT eREAOMat®s f urt her
conpri Se§1ﬁ{§§-§]§¥f ar sHPM@fQJ:‘¥ 8PVhngathguppig! RodBBeHn: 8RIsbPBoPEANS

upwar dly noves the nozzle

a wafer, to reduce an amount of gas to be supplied, and to
make it easy to take out the wafer from the supporting
apparatus. |

A first aspect of the present invention provides a
substrate supporting apparatus comprising a rotatable check
which is provided at its central portion with a hollow and
which supports a substrate, and a cylindrical nozzle member
having a nozzle hole and capable of vertically moving in
the hollow. According to the first aspect, the substrate
is placed on the upper surface of the chuck, gas is
discharged toward the underside of the substrate, thereby
holding the substrate by the upper surface of the chuck in
a non-contact state by the Bernoulli theorem. After the

nozzle member is upwardly moved, a fork is inserted into a




menber while discharging gas fromthe nozzle hole. Wth this aspect, after
the nozzl e nenber is noved upward, the fork is inserted into the gap

bet ween the chuck and the substrate, and the substrate can easily be
detached. According to a sixth aspect of the invention, in the substrate
supporting apparatus according to any one of the first to fifth aspects,
further conprising a fork for holding the substrate, the fork is inserted
bet ween an undersi de of the substrate and the upper surface of the chuck

after th82RoPZt¥eRBN(ER FOUGE apRatley sSkbvedansi-| e TBUSch&P§i ng gas fromthe

nozzl e hahgst2adonpan bhe di3chandgaqfiilhe gas is stopped, the substrate is
detached fromthe substrate supporting apparatus by being held on the fork.

Wth this aspediccaniingibsi raatseaanl esmdaot bef ddteacieden thicoor dimg to a

th t.of the i tion, in the substrate supporti t f
Che si xt ARGSBUBFEEPRE PUPRORGITH PRPATGHUFi Rger NBoFLF ORs2SBS st e

bet ween hbezpai ho®k fsNgBrmRAr 1hOBS ckhtdheabsktiBanog ¢hamabsy1af the
nozzl e nmenber. Wth this aspect, the fork can be inserted w thout being

hi nder edmBpbeRe nWizhethdsbespepstcosdnng tbet bespresehe dhnwehairged it is
possi bl e I i.f ure t he, chuck which_supports the wafer and
tbilalt Bhe, KoZibHELY 7 Phe. BapErFREe BpAsrELRR ok EmL 1Fs

the nozzle er or g reduce an
amount otegasalopbetsuppl iedisoposyppokt i A thalvagas. YBRNratsybshrate
having a different size is used, it is necessary to change the flow rate of
gas. HowB9ifl) tBPnEEDEREagEsPYsthaj LEPRY FEBRRCReCAOEREeChBEKedn| Ahehe
central RehLEBAtakt LEabanecessary to largely change the flowrate. It is
possible to easily and reliably take the wafer out fromthe substrate
supporting appdcstousiing toBma dhibds asipeidtow fofthtehd nDreadiings BHingthel show

et R TR TR N e L
cut - anaysairtdeceesti onal chuew @Rdchi s dpPdsbd €oPtBE ¥uB¥trate with
pawls projecting substantially in a perpendicular direction
with respect to the surface, the pawls can move into a
state in which the pawls abut against an outer periphery of
the substrate and support the substrate, and into a state
in which the pawls are separated from the outer periphery
of the substrate. With this aspect, it is possible to
reliably hold the substrate and to easily attach and detach
the substrate.

According to a fourth aspect of the invention, in
the substrate supporting apparatus of the first aspect, gas
is discharged from the nozzle hole, and the substrate is
held by an upper surface of the chuck in the non-contact
manner. With this aspect, it is possible, at small gas
flow rate, to hold the substrate by the upper surface of
the chuck in the non-contact state.

According to a fifth aspect of the invention, in the
substrate supporting apparatus of the first aspect, the
apparatus further comprises means for upwardly moving the

nozzle member, and the means upwardly moves the nozzle




Figs. 2 are explanatory views of operation of the substrate supporting
apparatus of the invention, wherein Fig. 2(a) is an enlarged side sectional
view of a chuck and a nozzle nmenber, and Fig. 2(b) shows pressure
distribution in a substrate underside. Figs. 3 are explanatory views of
operation carried out when a substrate is taken out fromthe substrate
supporting apparatus of the invention, wherein Fig. 3(a) is an enlarged
side sectional view of the chuck and the nozzle menber, and Fig. 3(b) is a
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sectional view of an essentrq portion o strate s&bpo |ng apparatus
of the prssdntisi rmﬁs@mwm'i dmctoFitihe baw) b&ﬂ:w@erml ahevictmio and@e taebstrate
supportin Qparatus substrate supporting apparatus_ 1 includes a

housi ng ik owa@fl iSMRS trRtek SenwERSH ¥ottst 88tACHe a rotation
wmxm'mﬂmawugaa@&m% <WQ§§%@ﬁHMﬁt

di sposed in a hollow 12 of the chuck he nozz er 4 can vertically
nmove. Upﬁ@@sﬁéﬁﬁﬁoﬁyp@brwh@gch@@hratandabb@rmang ¢onemyeloné afe téeposed

froma reg f.orned in t A plurality pawl s 5 are fornmed
on an outer%%e%%p éFgﬁ FEYFS Of%gﬁtﬁgﬁéF°EQFF§&890F-FHE 3¢k 3. The 5
pawl s 5 modjdsalg THBSsaBsitalahty,i Rheh@orer tilsCah sdirt@e baRkwebR€apaWM s 5
support a periphery of a circul ar substrate 6 such as a sem conduct or

vaf er. E¥CReggidesofofpei sebsiraseurndr thedyraed sustacecetothgr ovi ded on
an outerca%EkaEEgrothannueeg@ RUIbBES b8 bl BpRArdTIAnoURAYwp T8, PaW S 5

are brought into two states rotation o odi es .e.,
state |ndwhpbhrghegpgapefrpmn$habnbzagarhsﬂethanduhhbnpehephery of the

substr at t hereb portrn the substrate 6, and a state in which the
projectlgﬁs QP&ggeﬁﬁrzg IForrt FEOBRESr ﬁ@FlﬁH§F§r8Fetﬁ§ dgberhgfle 6. The

ColunnarfhadlQﬁeOEubBQrQ%W|§u§pBQE§h§ thﬁ%ﬁQﬁbabyOBethhhéﬁﬁh ather. In a
state in which the substrate | aced or mounted on a substrate mount i ng

surface &Pet RerkppeNishr thie GEP?H§ chbheksgbstratehger 8asglyobet ed around
the cent gpigxhagX-X by a motor 9. The nozzle member 4 is provided at its
central portlon with a nozzle hole 7. Gas supplied froma gas (e. g.,
ni trogen gas) Mn&g s aliss clearegarh faspedtheMand a@ntibn, THa nozzl e
menber 4 an_v % nmove in the chuck 3 by a vertically drrvrng source
10. e ra e pportlng apparatus of” the sixth aspect,
fork has a pair of finger portions, a distance between the
pair of finger portions is greater than a diameter of the
nozzle member. With this aspect, the fork can be inserted
without being hindered by the nozzle member.
According to the present invention, it is possible
to simplify structures of the chuck which supports the
wafer and the nozzle member which supports gas.
Further, it is possible to reduce an amount of gas
to be supplied for supporting the wafer. When a substrate
having a different size is used, it is necessary to change
the flow rate of gas. However, since the gas is injected
from the nozzle formed in the central portion, it is
unnecessary to largely change the flow rate.

It is possible to easily and reliably take the wafer

out from the substrate supporting apparatus.




Next, the operation of the substrate supporting apparatus 1 will be
explained. Fig. 2(a) is an enlarged side sectional view of the chuck and
the nozzl e nmenber. As shown in Fig. 2(a)) the substrate 6 is placed on the
upper surface of the chuck 3, an upper surface of the nozzle nenber 4 is
set |lower than the upper surface of the chuck 3 and this state is
mai ntained. In this state, if nitrogen gas 13 is injected fromthe nozzle
hole 7 at a predetermined flow rate, the nitrogen gas 13 flows under the
undersi de of the substrate 6 and passes through the recess 15 fromthe
nozzle h l; | arg g bet ween the substrate 6 and the
upper su??ggg g%gf%éggﬁﬁgkgg,tgﬁdﬁgfkégggut fromthe periphery of the
substrate 6. THeLgE t riogemwasrikEphiceh giasee e ddumttighl tgwertniozz e hol e 7
passes thrgugh Ehe recess . 15. At that tinme, since the recess 15 is w der
t han t heSH8%72{8 RoFEPPOTLBIf PBRASAEES BFCPRE1IRAt t8gdRegREe$S Becomes sl ow.
Then, thendehitqea) 4Berd3nf Foys thaqu h bef,pe hg;gubstrate 6
and the upper surface of the gﬁucEég.g%i%cga?Egaégg %&wfgaﬁgrgéagr t han t he
recess l15ecthenplowispeaddoFighellbdr dgen paenl8ibwcones fast. Therefore, a
di stribution o%ﬁkgp essure ggﬁtﬁg back side of the substégt 6 is varied
(b)” BY BEFHoMNA - YiedréHis AfaCR 2H % e | position

as shown in Fig.
of the baakssirdeeobupporsihgt appartubh8rpPERESUhGehsiBASI h¥eePhESSUre 16,
negative pressure 17 is formed at a position of the back side of the
substrat E1§:célpespsnarngniarond fbdel sepbienal Haewt RE Aeghurk¥eapdessure
is turneg | 05 L1 p spee 18,4 i ¢Lnj f ot . _periphery
of the sapiPrare BonREF PREECHIE. (P(bY, B, BrBLLY-G ainecPBhEl Ry

downwar dihyat Rebatgatevengeesidee 17 at its position corresponding to the
recess 15, andgLsSpI%ped | ong .t he .upper .surface of the rotating chuck 3. In
this state, cléaming ifqd §FS3RAtRREd EEWE QF CReFAELP™ KaTs rate 6
whi | e nmogiaBgwRe0ZzkebdBratengst Bekenbstitakeof EheMsabeyeathe substrate 6.
If etching liquid is used instead of the cleaning liquid, it is possible to
etch t heSYOBRFFARE B8PPFhatusonfr bhe dhvenbiomntrwhenegnsFig.id(8ktiso such a
val ue th t e e gad i ressure_ 17 t he

Ber noul |1 RPEiva TRERf, SoFRLoRRTZLELE BECCREDBRLUE BRENEREFoalefY, 1o

wei ght omembersubasdrBie. 63 (butisfatpbasubséwakiRehSaafstki £6n wafer having a
di aneter .7 f 200.to 300mm and a thickness_of 0.7mm the flowrate is
preferabf?sﬁﬁgﬁ? BBAPT ¢ ERe/ frhetEat o pRACFHEG@t eani ng or etching of the
substrate 6 is conpleted, as shown in Fig. 3(a), if the nitrogen gas 13 is
hel d di scharged fromthe negative pressure 17 and the nozzle nmenber 4 is
noved upfEeferreé Embedimert cof| thesImventboms in the non-contact state
whi | e mai nt ai ni t r or._suck state_of the _substrate toward the
chuck 3 and thgggézg?gqnggggrpEF%AgﬁnggE rPWa¥h318§pSf2t68 en the chuck
3 and t hreiewbsf r amh ee §séntiarrpasedon fongerspestians 2dppdreidgrk 20 are
inserted_into the gap 14 as shown in Fig. 3(b), and if the discharging

oper at i ofPRBFTTHRS it r R PEetens everbhp And HELdr ahkP bris R KREBRt at e of
the subsyiéheoh tife ! ShEaeLEdYstphiSoBeIf9UWbbatdepsem and the substrate 6
is supported by the fork 20. Thus, it IS possible to place the substrate 6
on the fork 20ThBrdstbstsasehsupportbsyr appabatrenlt hecdublssrat e supporting

appar at . The, no nber. 4 i1s. moved t pasi tion slightly higher
than a B%%‘i}?}o% %\he%éﬂglgvf%lel%#r%%% n%}lk‘lg%a?m%]e‘?h f%’fﬁ%‘%‘f des with a
surface afouth® &htckaiol #htbd ance bed waeh Hdesag r2 ofaddiea fi nger portions
21 is sli htlg | arger_than a dianeter of the nozzle nenber 4 so that the

nozzl e nENBEMIE RPF 2R dFeRe ek Wi 1151 gbksBRTed ols @ holkew th ckness of
the 1 or koOchs diidk SHEN Htnd 11 d G2l CATLAE JASEIL L0 § Hdvd he Gap 14.

Upper portions of the chuck 3 and the nozzle member 4 are
exposed from a recess 11 formed in the housing 2.
A plurality of pawls 5 are formed on an outer

peripheral region of an upper surface of the chuck 3. The




As described above) the present invention is applied to cleaning of a
substrate such as a sem conductor wafer, etching, renoval of a resist film
fromthe substrate and coating of resist filmon the substrate. 8 VWHAT | S
CLAIMED I S: 1. A substrate supporting apparatus conprising a rotatable
check which is provided at its central portion wth a hollow and which
supports a substrate, and a cylindrical nozzle nenber having a nozzle hole

and capabl e_of vertically HDVIH% in the hollow 2. The substrate supporting
apparatu?ayééoPdPHBJPStCFEPﬁFﬁn wWAeLE ANt kBen¥eFtdchdl 8irectdPred in a

cent ral RE! ARG s58LdpAREzLOpERIHRErxIor THoCIYAE 2 BLBUAALL B9

apparatus according to claim1l rei ura |ty of wl's are provided
on a surfach eb sasdmahooﬂumMDchwafemppoEedhtpawal5 suhgtﬂabs aeach of said

pluralit eln proj ect ed substantl in a erpendlcular
directioﬁ 3PPﬁaFe§Bg¥ta § 8aPHodaFFALE, PEQ¥H SP Qﬁlﬁnpgﬁﬂ§rcan nove into a

state inpwbhiphesdl BePanl appht sagehBat o2NtAWt eb1RRAEPNBEYYOf &REd substrate
and support said substrate, and into a state in which the ' pawls are

separataEanénﬁthﬁeoDr@ﬂgbéripherywefStatdssbbsrpaaElon thehsubstrate
over “an JIRREETDASABEE ok N 7 huekaRR s iEbnERe: BEP ABEPEGRE cchar g1 ng

over an upper surtace of sard’ chud

gas fromabatdagaiake bhkeouberTpersphstyabe sHppeubsbgadppalatus according
to claiml, further conprising neans for upwardly noving said nozzle

menber, SAPHeREAAUPRPRALRL,thEVEUDSEFatAcs7| anfeAbetatifi L8 Whishar gi ng gas
fr0n1thetﬂezgks?ae££on8 arf- s%ﬁ&réf@ﬁtffé EHQPBGEéPgﬁéPgﬁ%Orgs accordi ng

to any one o al s ereln furt risi Por hol di ng
said subtheaSBPSSaaﬂeférk Tbelqeéumedrbbbdmea aﬁ uhdepawme bf retate

substrate and t he face of  .said chuck a sai d. no e menber
bei ng upwar °ﬁ%§§§8 Vfg d?ggﬂa?ﬁﬁﬁﬁ gag f?oﬁ%?ﬁ% ﬁ%z??écﬁ *%e and when
t he d|schabgerafethelgaplaseat@ﬁpﬁaunﬁaadoﬁUQS§ﬁa§@ra5edﬁ&aﬁhﬁsgfr0n1sald
substratgugggggrg%nghgpggggiugug¥acglQ ?ﬁédcggcﬁagd Lgékchuck 3 is

rotated around the center axis X-X' by a motor 9.

The nozzle member 4 is provided at its central

portion with a nozzle hole 7. Gas supplied from a gas

(e.g., nitrogen gas) source 8 is discharged from the nozzle

hole 7. The nozzle member 4 can vertically move in the

chuck 3 by a vertically driving source 10.

Next, the operation of the substrate supporting

apparatus 1 will be explained. Fig. 2(a) is an enlarged

side sectional view of the chuck and the nozzle member. As

shown in Fig. 2(a), the substrate 6 is placed on the upper

surface of the chuck 3, an upper surface of the nozzle

member 4 is set lower than the upper surface of the chuck 3

and this state is maintained. 1In this state, if nitrogen

gas 13 is injected from the nozzle hole 7 at a

predetermined flow rate, the nitrogen gas 13 flows under

the underside of the substrate 6 and passes through the

recess 15 from the nozzle hole 7 and flows along a gap 14




7. The substrate supporting apparatus according to claim6, wherein said
fork has a pair of finger portions, a distance between said pair of finger
portions is greater than a dianeter of said nozzle nenber. 10 /N
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"SH=EY 10n£%rogen gas 13 flows through the gap 14 between the
substrate 6 and the upper surface of the chuck 3. Since
the gap 14 is narrower than the recess 15, the flow speed
of the nitrogen gas 13 becomes fast. Therefore, a
distribution of the pressure on the back side of the
substrate 6 is varied as shown in Fig. 2(b) by Bernoulli
theorem. That is, at a central position of the back side
of the substrate 6, the pressure is positive pressure 16,
negative pressure 17 is formed at a position of the back
side of the substrate 6 corresponding to the nozzle hole 7,
and the negative pressure is turned into positive pressure
18 in the vicinity of the outer periphery of the substrate
6. As a result, the substrate 6 is drawn or sucked
downward by the negative pressure 17 at its position
corresponding to the recess 15, and is placed long the
upper surface of the rotating chuck 3. In this state,
cleaning ligquid is allowed to flow to clean the substrate 6
while moving a nozzle 19 along the substrate 6 from above
the substrate 6. If etching liquid is used instead of the
cleaning liquid, it is possible to etch the substrate 6.
The flow rate of the nitrogen gas 13 is set to such
a value that the substrate 6 can generate the negative
pressure 17 by the Bernoulli theorem. The flow rate varies
depending upon the size or the weight of the substrate 6,

but if the substrate is a silicon wafer having a diameter
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of 200 to 300mm and a thickness of 0.7mm, the flow rate is
preferably about 50 liters/minute.

After the cleaning or etching of the substrate 6 is
completed, as shown in Fig. 3(a), if the nitrogen gas 13 is
held discharged from the negative pressure 17 and the
nozzle member 4 is moved upward, the substrate 6 floats and
moves in the non-contact state while maintaining the drawn
or sucked state of the substrate 6 toward the chuck 3 and
the nozzle member 4. As a result, the gap 14 between the
chuck 3 and the substrate 6 is increased, finger portions
21 of a fork 20 are inserted into the gap 14 as shown in
Fig. 3(b), and if the discharging operation of the nitrogen
gas 13 is stopped, the drawn or sucked state of the
substrate 6 is released by the Bernoulli theorem, and the
substrate 6 is supported by the fork 20. Thus, it is
possible to place the substrate 6 on the fork 20 and to
detach the substrate 6 from the substrate supporting
apparatus 1.

The nozzle member 4 is moved to a position slightly
higher than a position where a surface of the nozzle member
4 coincides with a surface of the chuck 3.

A distance between the pair of the finger portions
21 is slightly larger than a diameter of the nozzle member
4 so that the nozzle member 4 can enter between the finger
portions 21. The thickness of the fork 20 is thin such
that the fork 20 can be inserted into the gap 14.

As described above, the present invention is applied
to cleaning of a substrate such as a semiconductor wafer,
etching, removal of a resist film from the substrate and

coating of resist film on the substrate.
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1. A substrate supporting apparatus comprising a
rotatable check which is provided at its central portion
with a hollow and which supports a substrate, and a
cylindrical nozzle member having a nozzle hole and capable

of vertically moving in the hollow.

2. The substrate supporting apparatus according to
claim 1, wherein the nozzle hole is formed in a central

portion of said nozzle member.

3. The substrate supporting apparatus according to
claim 1, wherein a plurality of pawls are provided on a
surface of said chuck which is opposed to said substrate,
each of said plurality of pawls being projected
substantially in a perpendicular direction with respect to
said surface, each of said pawls can move into a state in
which said pawls abut against an outer periphery of said
substrate and support said substrate, and into a state in
which the pawls are separated from the outer periphery of

said substrate.

4, The substrate supporting apparatus according to
claim 1, wherein said substrate is held over an upper
surface of said chuck in a non-contact state by discharging

gas from said nozzle hole.

5. The substrate supporting apparatus according to
claim 1, further comprising means for upwardly moving said
nozzle member, said means upwardly moves said nozzle member

while discharging gas from the nozzle hole.
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6. The substrate supporting apparatus according to any
one of claims 1 to 5, wherein further comprising a fork for
holding said substrate, said fork is inserted between an
underside of said substrate and the upper surface of said
chuck after said nozzle member being upwardly moved while
discharging gas from the nozzle hole, and when the
discharge of the gas is stopped, said substrate is detached
from said substrate supporting apparatus by being held on

said fork.

7. The substrate supporting apparatus according to
claim 6, wherein said fork has a pair of finger portions, a
distance between said pair of finger portions is greater

than a diameter of said nozzle member.
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