SPECI FI CATI ON SUBSTRATE SUPPCORTI NG APPARATUS Field of the Invention The
present invention relates to a substrate supporting apparatus used in a
substrate processing apparatus which cleans a substrate such as a

sem conduct or wafer, which etches or renoves a resist film or which coats
a substrate such as a sem conductor wafer with a resist film The

I nvention also relates to a substrate detaching nethod for detaching a
substrate fromthe substrate su ortégg‘ap aratus. Background of the

I nvention In various producing ﬁ%p T produci ng 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 chem cal
liquid processing for SYBSTRATE sSSCRPOREINGUAPPARATWIEN a substrate is
coated with a resist filmor the resist filmis renoved. As such a
substrate supporting apparatus, there is a supporting apparatus for a

waf er - | i Faeddt b€l €has 1d@aatiibgd in Japanese Regi stered Patent No. 3383584.
The supporting apparatus described in Japanese Registered Patent

No. 3383584 has e pisfanthdmmntim oelatasitts arvubsiteatet ati on axis. The

ti N i it f i th | | e,
SoaPOLL BpBBtt h3 ABRAYLEES el Int ROBIERRRES o TR &1 Nozel @
non- cont appashaiie bhiBRr B0ghhis Gheabetratlee sushpRe & Remiednduzthar med with

a pluralit¥ of holes which extend to the upper surface of the supporting
body, an¥2fe¥. whigh gtehpssert £§MPNES Bh&efdisds fidapeom WhEFh Wen a

vaf er iScbﬁtgeadghﬁﬁﬁﬁﬂtgrQﬁbhhssséﬁggbﬁgggdBQQ%r Wa%erSWHLR @€ noved

upwardly, a gap between the wafer
; resist film. The invention also relates to a substrate

detaching method for detaching a substrate from the

substrate supporting apparatus.

Background 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 is 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



supporting body is increased, and the wafer is taken out 5 using a spoon
tool. In order to support a substrate such as a wafer, this conventional
supporting apparatus is forned with an annular nozzle for supplying gas to
a periphery of the wafer, a plurality of studs which can vertically nove
are 10 provided for taking out the warer and thus, a structure of the
supporting sippds a2ve besenesdcbnbdi thecdolear rhgpectivatye Whenned of gas to

be SUppl'edwéPerrfgutéegef@ét§HHQ rff&ﬂ the §gB§BE€Eﬁ sae& asthbe wafer on
t he supportlng apparatus. 15 In a su rate Sup flng ag ar at us

di scl osed i% %ﬁﬁ2@99/B@@ﬂ@l?P%@rdéY5u®pBﬁP hekveenofhy Wﬁé?ér?nﬁa e nenber

engages W tsuppsHbshgabedyoisPigyestsed, hha eHbswaake fkognReni aaset al
novenent, and rotatlon Wi t iespect to the rotary base nenber while

allomnng ver? a2 28PAdV e of the substrate. A proxinity suction plate
is provided abore ¢hderotargyuppset nenbabsgeatbasutheabonewafeuy f abes

thereof [s LokUEd. o0 PLAOE, 00, hhcorglany.ase cHpgbar parabhel Lo the

substrate for downwa y |njec 'ng gas toward over al
upper surfa@@nQBanfnohelsubgrraugphmdngugasngothepsmbpheaveofntaeprOX|n1ty

state by Begopatlia %gﬁfaé%Eynaklgtu&§ ﬁhﬁéﬁ 843 9@%@&b9§§gamoagpa&@tus for

hol di ng_.a sem conduc : urlng a manufacturin roc
- appar atls sRppHidedt Rerseakénadavt okhgarafernand §h§§bs?aﬁFF§FF9rﬁlﬁﬁar

forn1mnth atm@os@bpbf@iﬁgmaﬁparaebyctec§ma§aebm9ﬁ1baeehnventIon I'n view of
the prior art discussed aboY I s an 35 obj e% Bf t he present invention
to sinplify a st? Fﬁ?ﬁ' ﬁraﬁsa@BBBFy 02Z2Betfh EhSEQBB s1§ wafer, to

reduce an aa@uhredffgassuppbet$ngpthedsuderhuenahehihseahg wafeaken out
the wafer from LAS,SHPPRL! LPGaPRPALAL US.

15 Further, in a substrate supporting apparatus
disclosed in US 2002/0134512 Al, a support member of a
rotary base member engages with a substrate for preventing
the substrate from horizontal movement and rotation with
respect to the rotary base member while allowing vertical

20 movement of the substrate. A proximity suction plate is
provided above the rotary base member so that the lower
surface thereof is formed on a plane on the rotary base
member parallel to the substrate for downwardly and
outwardly injecting gas toward the overall upper surface

25 of the substrate and sucking the substrate in a proximity
state by Bernoulli effect.

Finally, US 5,692,873 describes an apparatus for
holding a semiconductor wafer during a manufacturing
process. The apparatus supports the semiconductor wafer in

30 a substantially planar form with a two-platform wafer
chuck.

Summary of the Invention
In view of the prior art discussed above, it is an
35 object of the present invention to simplify a structure of
a gas supply nozzle which supports 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.



3 Afirst aspect of the present invention provides a substrate supporting
apparatus conprising a rotatable chuck which is provided at its central
portion with a hollow and which supports a substrate, and a cylindrical 5
nozzl e menber having a nozzle hole ang capable of vertically noving in the
hol | ow. The apparatus further conprises a gas supply source for supplying
gasfdisch?rgedd HUEiFEthﬁgbdtnezﬁtFS Fﬁesehmhﬁnvanaﬁ@hepMmdeeaPauppe;
surface of said, nozzle ne r is_he ower. than_an _upper rface o
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into a gap between fhe chuck and the substrate. Thus, the ubstrate, can

be det achedCERBFI§©528 BASoFYPRY Yt §CHTSEC SR Y159 (35 | 3555 i n
the substrate SuppOkhiidg nappdkat whedleinhdf ia Htaaspedierd e upgezd e hol e
Is formed in_a_central partion_qf the nozzle er, W.th this gﬁg t,
since the gﬁgréﬁﬁebé&diséd'ﬁapé’é&qet B\ﬁig'lbc?rt He ppee:ﬂlapheorwyeroft nergsnub rg:ft:e
under si te f somfiate 25 eerdid alozzdet icbmck,t d Teusssi [Hexving @@mld s fl ow
rate, to h t uhstr, the U rPfof N URde41E. the
non- cont act ggtggt g%ticgg’r (f?’tﬁg‘e?g ltg t A %%s%g:c{ﬁgf%r?r?e [ nvlent lon, in the

substrate s@ppsrt @sgorsiadattes tée tHe st agraghedihe WP HATUAIS of the
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15 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
gap between the chuck and the substrate. Thus, the
substrate can be detached easily.

20 According to a second aspect of the invention, in the
substrate supporting apparatus of the first aspect, the
nozzle hole is formed in a central portion of the nozzle
member. With this aspect, since the gas can be discharged
toward the periphery of the substrate underside from its

25 central portion, 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 third aspect of the invention, in the
substrate supporting apparatus of the first aspect, a

30 surface of the chuck which is opposed to the substrate
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

35 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.



peri phery of the substrate and support the substrate, and 35 into a state

i n which the pawls are separated fromthe outer periphery of the
substrate. Wth this aspect, it is possible to reliably hold the substrate
and to easily attach and detach the gubstrate. 4 According to a fourth
aspect of the invention, in the substrate supporting apparatus of the first
aspect, the appcatndihgrtbea fonpthsespeetinsff bheupnsedktyonpvingthae

nozzl e nenbgy eset n ile
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Accordl aspect of the invention, the 10 substrate
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supporting ﬁpﬁﬁfaiﬁsféﬁrtﬁeag?éégsasPﬁEEheEh€omb9551BasaafgﬁkrfBE finger
portions, d%étance bet ween Ealr f finger portions is greater than a
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15 discharging gas from the nozzle hole, and when the
discharge of the gas is stopped, the substrate is detached
from the substrate supporting apparatus by being held on
the fork. With this aspect, the substrate can easily be
detached.

20 According to a sixth aspect of the invention, in the
substrate supporting apparatus of the fifth aspect, the
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

25 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

30 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.

35 It is possible to easily and reliably take the wafer
out from the substrate supporting apparatus.



Further, it is possible to reduce an amount of gas to 30 be supplied for
supporting the wafer. Wien a substrate having a different size is used, it
i s necessary to change the flow rate of gas. However, since the gas is
injected fromthe nozzle forned in the central portion, it is unnecessary
to largely change the flowrate. 35 It is possible to easily and reliably
take the wafer out fromthe substrate supporting apparatus. Brief
Description of the Drawings Figs. 1 show conception of an essential portion
of a substrate supporting apparatus according to the present invention,
wherein Fig. 1(a) is a partially cut-away side sectional view and Fig.

1(b) is Brpéfindesenipfigs. of the Bxawangsory views of operation of the
substrate suppgrting_apparatus of the invention, wherein Fig. 2(a) is an
enl arged si de gé@?roﬁaFBPWéﬁ°8FeRtéﬁﬂcPfaﬁ& egsgaiiiad pertdon &fdari g. 2(b)
shous DroSBuELate SsupPbEt Oy afipdratls!48LErafHE" 86 Ithe hiSsertt 2! ©

expl anatory views of operation carried out en a substfate 1's taken out
from t helrvention ¢ wsempbntFhyg. appal atsisaopatthbalhyeott cavaphet@én Fig.

3(a) is _an enl ed side,sectiopal view of_ the chuck and the nozzle
menmber , %?n%tlﬁ?rb‘%[ gYJo?Wiﬁn% l'&%m {;&é% %\fﬂeﬁ B3R %1€¥- jnserted under the
substrate underside. z%@é%kﬁ%ﬁ&%é&ﬁ%&b}@f o%h%pb!&&;%&}:h%fﬁtﬁe 1(a) is a

partially cut-away side sectional view of an esSential portion of a
subst r at¥uksRdEe | siprepbinatappafatue of cthetinvenhionn wherding. 1(b) is a

pl an vi of bstr orfing. a ratys. . The substrate supporting
apparatus 1’ |2n{:+1ﬁd;faésj %ﬁ %%ﬁ%f#%?f{%e h%?‘?%g\l?l& i jd?"f’c%? hTRECk I ch
rot at es a aiezzile anémbeit ] GndXFBg X- 2{ b) Nshdwps NPHSs HGre , d 2t Bou€LbRIMar
nozzl e gﬁnber 4 which is disposed in a hollow 12 of the chuck 3. The

nozzl e Sypstrate yndersideyye.

Figs. 3 are explanatory views of operation carried
out when a substrate is taken out from the substrate
supporting apparatus of the invention, wherein‘Fig. 3(a) is
an enlarged side sectional view of the chuck and the nozzle
member, and Fig. 3(b) is a plan view when a fork is

inserted under the substrate underside.

Preferred Embodiment of the Invention

Fig. 1(a) is a partially cut-away side sectional
view of an essential portion of a substrate supporting
apparatus of the present invention and Fig. 1(b) is a plan
view of the substrate supporting apparatus.

The substrate supporting apparatus 1 includes a
housing 2, a hollow cylindrical chuck 3 which rotates
around a rotation axis X-X' in the housing 2, and a
columnar nozzle member 4 which is disposed in a hollow 12
of the chuck 3. The nozzle member 4 can vertically move.
Upper portions of the chuck 3 and the nozzle member 4 are
exposed from a recess 1l 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



Upper portions of the chuck 3 and the nozzle nenber 4 are exposed froma
recess 11 fornmed in the housing 2. A plurality of pawls 5 are fornmed on an
outer peripheral region of an upper surface of the chuck 3. The 5 pawls 5
project substantially in the vertical direction. The pawls 5 support a
peri phery of a circular substrate 6 such as a sem conductor wafer. Each
pawl 5 conprises a columar body and a projection provided on an outer

peri phery of an upper surface of the columar body. The paws 5 are

Orouaht gas (9Uh,d AUSE g AR LM Pl1d Mhe CPELETELL DREEESE 4 0.+ @ St e

in which the projections abut against the outer periphery of the substrate
6, therBly pawlsord isuppdet sallmripleeyy efd acsteanbar nsubhschaté he

projectigong are separated. fromthe outer_periphery of the substrate 6. The
‘%ﬁiﬁ %fsoﬁ%c%%t%r MRS | %s@%‘l’%t? FPHEFS@AH other. In a

col utmar® %5

state i rgofingitar 'Hoay Wisd r@tﬁcﬁé&ﬂ@%@idé@%ﬁ &sh Wufer

substrate-nounting surface of the upper surface of the chuck 3, the chuck
3 is rdaerighenyowfd athaippan sunbace X thy ecolmumar bodhe el e nenber 4

IS provi t. its gentral, partion with a nozzle hole 7. s supplied from
a gas (pgﬁg'sa sniatl?eog% r?"bqjg") W Y S Hr ??4%?%@%zzl e hole 7.

The nozacAumidiebolican, ierd cal Istdfwein wiivh @RG-S dyrforvertical ly
driving source 10. Next, the operation of the substrate supporting

appar at 3PUt R93inss She Auar meuiPhRRy 9% the SHketgeate sde sectional
Substr ot SiE ey ety ML SuTe &0 el Wibidhd fh iidn |00

substrate 6 i s pl he upper ~sur an upper
sur f ace tWfe tpre jeodzlons rarehevephratesktf tomerhd karnt diepaiphiersyirdfaice of t he

chuck S okl Ml | SulB LR, LIS Lo 14 e 020 13
ni trogenrgassbtildtd¥n WIAH each other. In a state in which the
substrate 6 is placed or mounted on a substrate-mounting
surface of the upper surface of the chuck 3, the chuck 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



t he underside of the substrate 6 and passes through the recess 15 fromthe
nozzle hole 7 and flows along a gap 14 6 between the substrate 6 and the
upper surface of the chuck 3, and flows out fromthe periphery of the
substrate 6. The nitrogen gas 13 which passes through the nozzle hole 7
passes through the recess 15. At that tine, since the recess 15 is w der
than the nozzle hole 7, the flow speed of the nitrogen gas 13 becones
slow. Then, the nitrogen gas 13 flows through the gap 14 between the

bstrat f Qf .1 h huck 3. _Si 4
ﬁ;rfo&grS?ﬁgﬁgghgﬁgeggggifé?gtEggPﬁo&ﬁgggéaggoFufﬁghﬁfEFO%BE 8550 3 becones

fast. Th&ieaodeflawsdoatr £boini @heOpetiphBFr¢SEEr €heNshbatkack gi.de of the
substrate 6 is_varied as shown in Fig. 2(b) by Bernoulli theorem That is,
at a central pd9¥: Pdtrogemmgasdid yhdeh prsses ddmsuah &he nozelsr essure i s

poS L1 VenB1&S3Upgsdbs tREGRLRVENE! FESULE 14,1 SALOLARE 81ng PRghLLON Of the

back side of e substrate™6 correspondi ng to the nozzlie ho ., and the
negat i vethe ececessi 15t s metldent thansthévRoprteshoke 18 thHet hEowi cinity of
t he out er geéigpe of %he substrate 6. As a result, the substrate 6 is
drawn or “Butke SnAFEOBSN { §as nddaPeGemes c8dave 17han. i theposition

correspoigdtAggéR §4€ 18CLBSwd SthA98qhSthb hgn upper surface of
the rotating chuck 3. In this state? cleggﬁﬂg |igﬁ?§§?2 gﬁ%owed to flow to

cl ean t htukgheatete andkhe cuppernguafacezof tBeatbugktbe ssbsteate 6 from

above t S tyate 6. _1f hing Ijquid is us I pst ead of the_ cl eaning

liquid, ?ﬁéiggéoggffﬁen?%F%?%% t%%nsh%%tF%f%s%.fghegﬁ?o P¥; EPRRA 1 he

ni tr ogenofjathd Snitregén tgasurh becsmésieridnl theesebsieéatg 6 can generate
| ressure 17 by the Bernoulli theorem The flow rate varies

t he negatjve
dependi n‘é}lil THPRi ok Hhe ipresRIEN OB thticbaghstide 0B, theut if the
substratgubStFatd | COO VR £Ea QY Sown HAPLS! 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. 1In this state,
cleaning liquid 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



7 of 200 to 300mm and a thickness of 0.7mm the flowrate is preferably
about 50 liters/mnute. After the cleaning or etching of the substrate 6 is
conpl eted, as shown in Fig. 3(a), if the nitrogen gas 13 is held

di scharged fromthe negative pressure 17 and the nozzle nenber 4 is noved
upward, the substrate 6 floats and noves in the non-contact state while
mai ntai ning the drawn or sucked state of the substrate 6 toward the chuck
3 and the nozzle nmenber 4. As a result, the gap 14 between the chuck 3

and the ggbsppats Sobsm! BRECISEH1 ki r oRORt QRS .21 a fork 20 are
inserted into the gap 14 as ghgm%c%%eggigg g(gﬁg'aaﬁei?EPHérafgcﬁﬁrging
oper at i opreferaklyi abogen50gastéBsymiahepped, the drawn or sucked state of

the substrate is released hy the Bernaulli theorem and the substrate 6

i s supported bfTRE anihgs ory etching, of fihe sybstaade e isubstrate 6
on the feskpRotéad 48 sHS&ﬁgbnt§§9§U§?£5?tff6tﬂé°H1E98ﬂ§HF§5%?ﬁ§ igpporting
er SIPgRt Ty

apparatus 1. The nozzle ne I's noved to a positio I gher
than a peeldi@hsoherged fupmatbeoheghbtivezpressernbel7 dndothei des with a
surface k.3, A distance between the pair of the_finger portions
21 1 o o1 rAE s s G nouRd el P ReBSteatrnbor oatecanhiat e
nozzl e neoves in Ctile GRL cHLt ¥E8LNstHEe fiNILE mﬂﬂﬁﬁﬁ?ﬂ§n§l hd NG ckness of
the fork 20 is thin such that the fork 20 can be I nser eﬁ Into the gap 14.

As descr?beieRA cState of ctomt substnatens | towapdi the ¢cbuckeanamd of a

FubSt 1ot @y g 28 B EICUCAST LR LA B 1 BBk dh B S (1L
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.



1. A substrate supporting apparatus conprising a rotatable chuck (3) which
Is provided 5 at its central portion with a hollow (12) and which supports
a substrate, a cylindrical nozzle nenber (4) having a nozzle hole (7) and
capable of vertically noving in said ghollow (12), and a gas supply source
(8) for supplying gas discharged out fromsaid nozzle (7), whereinin a
state where an upper surface of said nozzle nenber (4) is held | ower than
10 an upper surface of said nozzle chuck (3), a recess (15) serving as a
gas flow path is forned in an upper por f said nozzle (7). 2. The
substrate supporting apparatus according to claim1, wherein the nozzle

hole (7 rmed in a.central portipp of sal 0z 4 15 3.
The: subbt rate DTS PSR S AR AR O B, 4 Eble PR%clh () WhiRG e PioVided
plural 5ty abitsc@amlpm(tﬁhvatiﬁahdilmw ; aﬂdhwmd uﬁp@@s@éulﬁﬁ'aﬁ a:\M ﬁiﬂnﬁ:( 531) bWhl ch
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pr oj E(F:)t edqls%%stalﬁl’eél y |n an"&gfg‘%"d 783P$F cgtjt 5‘#3@71"?? 'Bese'idto Sgl d
surface, dwlhwdi2yanda gmwp(y@oumr(S)Tfmsuﬂﬂymgtgas discharged out from sdidsai d

paw s (5) Rbuk @Hal nst an outer periphery of said substrate and support
said substrate, ‘and into a state in which the pawls (5) are separated from

the outer YREFFIPIiRA staby where an ypperispefaee ofsaidmngzle rmembert(4) isihslsblowen than
appar a0us aAGHpekuific @fsdldammzie cHudk mea r&@mw;éémng%@a%as flowHath ygpvar dl y

novi ng sai zl e menber . bei ng adapted to nove said
nozzl e rrerfg’@“’(z )a“d’;mgﬁ']ﬁﬂ %\}ﬁﬁaﬁ ?ﬁ&Sgl ng gas fromthe nozzle hole (7).
5. The substrate supporting apparatus according to any one of clains 1 to

R e e L S

subst r at e 1&fume @lapwalmmoamé'smﬂrmazldmdmbkﬂﬁ) when sai d nozzl e nenber
(4) igs5in an upper position while discharging gas fromthe nozzle hole
(7), and to_hold and detach the substrate from said substrate supporting

appar at us f, Sybstrate; SUpportige apparatye ageaeding to elaisn 1 swhrplac pleslity ofThe
rs] ubstrate mwmsf:n@? e Yo AP bR b arfaRGTsHidutie () vHidh R.oppbeueb 33138" d f ]9r ]lf (20)
as a pai 0 tio i stance en s air of finger

portions (S ‘g}%fagﬁ{ lPﬁgﬁ’ éﬁiﬁu&% @F‘n@fprglﬁi"ﬂgﬁ\\ﬂlssﬂ"@aﬁiéﬁbg (4).

perpendlcular direction with respect to said surface, each of said pawls (5) can move

20  into a state in which said pawls (5) abut against an outer periphery of said substrate
and support said substrate, and into a state in which the pawls (5) are separated from
the outer periphery of said substrate.

4. The substrate supporting apparatus according to claim 1, further comprising means
25 for upwardly moving said nozzle member (4), said means being adapted to move said
nozzle member (4) upwardly while discharging gas from the nozzle hole (7).

3. The substrate supporting apparatus according to any one of claims 1 to 4, further
comprising a fork (20) for holding said substrate, said fork (20) being adapted to be

30 inserted between an underside of said substrate and the upper surface of said chuck 3
when said nozzle member (4) is in an upper position while discharging gas from the
nozzle hole (7), and to hold and detach the substrate from said substrate supporting
apparatus when the discharge of the gas has been stopped.

\
35 6. The substrate supporting apparatus according to claim 5, wherein said fork (20) has
a pair of finger portions (21), a distance between said pair of finger portions (21) is
greater than a diameter of said nozzle member (4).



