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Appar at U BACKGROND CF THE | NVENTI ON e processr NN
I nvention [0001] The present invention relates to a *159159*

substrate processing method flor cl eani ng substrate
such as ser conductor vafers and then arying the NN

substrates, andsybxtpate PrecBEOGRF Methd@® g *G00002*
t herefor. Backg(regugd Art E&oogg en manuf actur| ng a
sem conduct or deYHOstrate PHRE’sTIRG APPaBEdFat us i s

used for cleaning, with the use of a chemcal |iquid,

a semconductor wafer (referred to_as "wafer" bel ow)
hel d on a spin %mma—@m%mﬂperforned
byiSIdCHf RReaRPRASAtigh, @ process liquid such as a

dei oni zed water is supplied to a wafer, and

t bBPBdsk er the wafer is rotated to renove liquid

dropl et frh@ﬂ@rre&éﬁm irkFedent pefdtescent ai §u5§tra‘t@r ?ﬁo%@ssmg
as to dr vvafer gsﬁﬁd%_'Conventl onal, net hods

dryethpe anmg SH fuch @s sgmigongusgtor wafers and

r ehahi aaymg eheWstiBstrateBA érhéoé)rélib’étrétégbAlﬁddaenéﬁﬁgr method

E \':F rotating wafer with atom zed |

S bﬁ?q{g an PA 25 liquid to a rotating wafer.

Anot her nethod for drying a wafer is, while supplying

a dei oni zed er to a wafer froma nozzl e that
Céqgr)pqﬂﬂ,g@ outward froma rotational center of the

wgpeo2to supply an | PA vapor or the like to the
vvafer a 0Si ti earer to the rotatiqgnal center
than s WhebiBantashitna asamicindSeftndericea processing

AP dreducdb déec?ﬁ@ﬂ&ﬂe‘}an@@;d Wﬁﬂﬂi@u%@@@@%erﬁ@é&"ﬂquud a

t ﬁ@'er%w&eﬁaw“% el o THar Rl BG4 = sin

i thidek. Dad cldardngeprocdss permmeﬂdw suicht 8r apperatus, a
after It

aracest Aidulk e a5 BRigieRd WagEiS shRiika t6'a wafer, and

thereafter the wafer is rotated to remove liquid droplets therefrom
due to the centrifugal force so as to dry the _wafer. .
[0003] |

Conventional methods for drying a wafer include methods
for spraying a rotating wafer with an IPA (isopropyl alcohol) vapor,
spraying a rotating wafer with atomized IPA, and supplying an IPA
liquid to a rotating wafer. Another method for drying a wafer is,
while supplying a deionized water to a wafer from a nozzle that
radially moves outward from a rotational center of the wafer, to
supply an IPA vapor or the like to the wafer at a position nearer to
the rotational center than a position at which the deionized water
is supplied (JP 11-233481A, and JP 2003-197590A).

[0005]

However, when a wafer has a high hydrophobic property,
the conventional processing method is disadvantageous in that
particles generate on a surface of the wafer after it is subjected to
a drying process. In particular, when a wafer has a larger
diameter, it is difficult to restrain particles (such as stripe water
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dianeter, it is difficult to restrain particles (such
as strlpe water 2 marks generated by a precipitation
of a chemcal liquid or the like) from appearing near
a peripheral portion of the wafer. A possible nethod
for preventing the generation &f such particles is to
increase a supply amount of a drying fluid such as

P kS SRR Iy B BRI &4l o D bR i1l or the like)

t KEORS} apeg@ring &1aaroa neerlwbepalopoereoa Hmmaafer 1@\ possible

prrﬁ%@ﬁébng PfebPéxsdeﬁﬂ% éﬁéleatﬁ’éﬁcﬁ Séﬁ&ha ?E.%ié? is to
o & oF >3 BRTt

capa preventin enerati on
a |§95%a$%uae5tappbf amoust o(ira daylwmfhtedcsemreasulﬁg\ t hUowever,

APy chbtiid rERBrdPoRiingyidie substrate. [0007]

15 In"order to achieve e above-descri bed obj ect, the
present invention provides a substrate processing

Tet hod_compr i S nGsUMMARYRSE THE BNERTION LNe
substrate by a process T1qul uid film
ol 040 per surface of the substrate by 20 supplying

t her eon ﬁlé&bb?éctf thﬁ s%‘ﬂ\t%gb%% Yé’t@b‘rb\ﬁd’e ta?ﬂ)strate

that of t rocess y| ng a sec
fIW%%&W%@chPQI@?d@EHbSHQt}e ph@ﬁes.ﬂag apparatus capable

%&Cﬁﬁé\/éhﬂHbdtH@ gidHeraRRsHh o?%éﬁ?ﬁegfoégbesﬁﬁgﬁrtét%t Sfter it is

rotatlng t he subsirate;
ofdriegpwhilg drerersingd thevamount @ipflyicdatsed dar djfymg the
t ey sfearsl, fluid to the substrate is noved radially
0 tvvarz(i} relative to a rotational center of the
tt e. [0008] The substrate processing method may

further 1psRIdISE Achidy& RRBI A1y &L RS
pr.ocessi ng theb(iubgtratgkﬁby a Cve d)%ngﬁ ?I qUIJngt tt?elpresent

t HBVENPHPrRviRes & sigbsHateupraGeasingymeth oslr@%marlsmg the
| igteipd. of:0009] At the step of forming the liquid film

whi | t at
e r%r%c'eggmg the substrate by a process liquid;

forming a liquid film on an upper surface of the substrate by
supplying thereon a first fluid having a higher volatility than that
of the process liquid; and

supplying a second fluid having a higher volatility than that
of the process liquid to the upper surface of the substrate, while
rotating the substrate; wherein

at the step of supplying the second fluid, a supply position
of the second fluid to the substrate is moved radially outward
relative to a rotational center of the substrate.

[0008]

The substrate processing method may further comprise a
chemical process step of processing the substrate by a chemical
liquid, before the step of processing the substrate by the process
liquid.

[0009]

At the step of forming the liquid film, while rotating the
substrate, a supply position of the first fluid to the substrate may
be moved radially outward relative to the rotational center of the
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35 substrate, a supply position of the first fluid to
the substrate nmay be noved radially outward rel ative
to the rotational center of the 3 substrate to form
the liquid film [0010] At the step of supplying the
second fluid, a drying gas may® be further supplied to
the upper surface of the substrate, and .5 supply

p%ﬂﬂét?ﬁ?e% ftd“rﬁw%)é' ngusdsilAnd the second fluid to

substrate may be noved radially outward relative
dQQﬂeO}ot ational center of the wafer, respectively,

i 1 ¢ Tt BEe dheugbiRhY tROSEEDAR MEid g dH¥hEGas may

gastothe substrate near'er erotalona cen
fb¢ Hurshestsuprlied o the g@mrysyééaqe & bhetsebstrate, and

y bQ)Sfihth of Q‘Pl%l]dryh?g Sé§§’ é’ﬁdstlﬁi"ééd?ﬂwd Nuid to the

sec nd flu erfo sucki ng
atmat% rna,xrbq H@Y@%é‘ﬁd@m‘{ &’élé“tﬁrdt wat%‘bgq Haeéotatlonal

l?c%r&%»}]? rﬁthé ?@éﬁeror\%sgfectt 15 e\@hﬂ% heaiH AN f the supply

q m an gp supplying the seco
f IRQ T tigty ohEhgednydnaedns P ttheasu b aetrje%ﬁefut'rmthﬁéotatlonal

SURS tet Sfb&‘ié‘%dtﬁﬁ%té ftﬁ%nt faﬁb atiphivg éé@i@ldﬁ of2the second

processing the substrate by the process [1quid.
[fbaiEl. | n addition, the present invention provides a
st @gfij medi umfor storing a program executable by a

controller of a ubstrate processin pparatu to
execut ¢ ENE 6Py of sUpPbEG fag serand Al WAy ibeypestormed,

St\ﬁHﬂeOfsuéiénaf AresHirmespheréuhearatRebiphdY AtfAFace of the
liquid;, formng a liquid filmon an upper surface of

th%”é 8f®ate by supplying thereon a first fluid
)@#g2§ higher volatility than that of the process

l'iquid; supplyln a second f] uid having,a hjgher
volatil .A ?‘?%Oﬂﬁaf’ the ther v Hﬁf%é@sthﬁatﬁ“éi'q Blinand the
upsiedp sdfrfsagafplpfng fméldwo”rﬂi eﬂuMhlrhey et c’pterﬂ@rmle@ W|th a

?ngﬁtﬂ{l étysgmyggﬁgwg laﬁtra%eeboelng RWE! YhAH that atTH'S step of
processing the substrate by the process liquid.
[0013]

In addition, the present invention provides a storage
medium for storing a program executable by a controller of a
substrate processing apparatus, to execute a substrate processing
method comprising the steps of:

processing the substrate by a process liquid;

forming a liquid film on an upper surface of the substrate by
supplying thereon a first fluid having a higher volatility than that
of the process liquid; and

supplying a second fluid having a higher volatility than that
of the process liquid to the upper surface of the substrate, while
rotating the substrate; wherein

at the step of supplying the second fluid, a supply position
of the second fluid to the substrate is moved radially outward
relative to a rotational center of the substrate.

[0014]
Moreover, the present invention provides a substrate
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of the second fluid to the substrate is noved radially
outward relative to a rotational center of the
substrate. 35 [0014] Moreover, the present invention
provides a substrate 4 processing apparatus
conprising: (a) a spin chuck dnfigured to hold a
substrate and rotate the sane; (b) a process liquid

sgpgwa_@b@ g?p%qgf:bg %,ﬁgppl y a 5 process liquid

face o e substrate held by the spin
cﬁay\,k acgpia ehusk ¢Qlﬁflﬁugaﬁpﬂwh§}@taeﬁub§ﬂ’af@ andi retate the
F hfenozzle, configured to supply, fromthe first
fluid hozzle to the upper surface of the substrate, a
f{b3t fBUPHORESS NGNGB gu@plsoos‘asterm Forfigurad thasupply a

Ofprbﬁésﬁrli‘qqﬁastoléﬁtu OIe c%eGP e‘c 'uLHﬂ][ SHPREYd by the spin

system g a sec nozz contigured t
sabpllcﬁ(,, fromthe second fI UI d nozzI e to the upper

e sty AT 90 g e

(@pnzﬁlgumﬂ etmﬁuq:dynefdnmumcﬂrﬁﬁ g idd rtqzzd@vtso the upper
f%ﬁ'r?ééé/onrlbvﬁrtS’sttrQE Sscfﬁf%@ i HaOF}?gZ'a%fg?ﬁliveﬂ%th&y than

f1ona bstrate;
cshat aIfi e psacegarliquids control the spin chuck, the

p§8?essa| S0 K FHpiRS ¥|d§¥) stéi’ﬂa hfd\flﬁg 5's‘éc@n3}‘ﬁ@|d nozzle,

e 20 secon em an
nspnfgs g HeBRbA Ermmtthe sawand g §oggte ¢o. the upper

S‘é@mdéé‘%ftﬂ?ﬁe 8&%@?&&6‘ 'ﬂtﬁéi:d‘rf@'ﬂdlﬁehévgﬁ/l ngl’fﬁ@mﬂo‘l’atlhty

ug per surface of the substrate; sup
flth§f‘ hat of thenProeess Higwids ui d nozzle to the 25

URRS’ Sur f‘fb“zﬁlé’fmbhﬁnﬁuﬁ%?ééﬁéﬁrsnﬁ”é‘oﬁﬂ@ﬂ'réd”ﬁotr‘f‘\%ve radially

secan flurd fromthe second fluid nozzle to
upsdward theesegongdiuigheorate relative h%aatqtﬁglqw center of

sybgt s@bstrate: tared spi h chuck and novi ng the second

o’ gid nozchoentf%llterllecrc1>(|?1%|zc_;|ueredm I ngor?ﬁ%rl]a?hgmsp?n chuck, the
process liquid supply system, the first fluid supply system, the
second fluid supply system, and the nozzle moving mechanism, to
execute the steps of:

supplying the process liquid from the supply system to the
upper surface of the substrate;

supplying the first fluid from the first fluid nozzle to the
upper surface of the substrate; and | '

supplying the second fluid from the second fluid nozzle to
the upper surface of the substrate, while rotating the substrate by
the spin chuck and moving the second fluid nozzle by the nozzle
moving mechanism.

[0015]

The substrate processing apparatus may further comprise a
drying gas nozzle configured to supply a drying gas to the upper
surface of the substrate; wherein

the nozzle moving mechanism is configured to move
radially outward the drying gas nozzle and the second fluid nozzle
relative to the rotational center of the substrate, while
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The substrate processing apparatus may further
conprise a drying gas nozzle configured to supply a
drying gas to the upper surface of the substrate;
wherein the nozzle noving nechanismis configured to
nove 35 radially outward the @rying gas nozzl e and
the second fluid nozzle relative to the rotationa

CeRaPhtANhiHHcheBFY g Q_;as\’\hbhﬁléne%&bmt@' fhé‘@o‘tbﬁonal center
drying gas nozzle nearér to the _rotational center of

rRafQ‘Lﬁ)ﬂ#béttéawléhaf‘h’é“%é@&%‘q‘f'&%'ﬁ Fe. [0016] The
S 1@ e proceSS| ng apparatus may further conprl se a
5 suct or]_\ nozzl e configured to suck an at m)alﬁ)h re near

t he uppéerhe SUPSARRI P ¢SS DGR RR A tUHEIRY rcomprise a

n%ﬁoWbi‘ﬂe”@@ﬁﬁ@WEﬁ' o saek ﬂhf@ﬁnbgpﬁ‘é\fé near the upper
radially #Jt war d suction nozzle and the second

flstHrcfaﬁng Eher%%hr@wwheﬂ@mot ational center of the

Substratme V\ﬁbkﬂel%mhﬁ?a'rﬁb&&a‘mﬁrrﬁul@'&hﬁ?@?é@ to move
farthe fromthe rofational

IS P By e OLRKATanEN 8 CeUAHON | GPaziSo 2t NEBRE9Tdluid nozzle
sukRghEiRlee BHOCERS| RBtaNBARRL lé‘erft@t‘ fof t hae conpstrakea while
hum dity, adj ustin stemc hed to adjust a

o antdiring tee "Lt on HaEae: Hrhes &Vay Fimshe rotational
cheskted 8P tRE Svbhstuterthaan the skoond fifg hezak.i nert

Qé)i i dry air. For exanple, the processing |iquid
4 ing liquid, such as a deionized water. For

examol e Tﬁé slmrawpr@éewﬁgfapﬁhrémwndawn@rt%rtdftﬁn rise a
second ljqui,d is selected fr

Pty gaiusting Testesaicantigrred b adiusl Araimigihgaround

antHé’/éu\bﬁswate aRdd By taREpidf chiéksol ution. That is,
ﬁo%léil d having a higher volatility than that of

ess liquid" in the present inventionis a
concept For exdmples ﬂheqdlrwr’fgaglalsglsaahugbet gasl et aldityyair. For

O BRahie e brbaBES Syl 94 . ARG HAB, Yuch as a

i ndeidnized water.st For @xarhple nat deasiti gherof/theatfidsttliquid and

e iond 13UIE SR AY Foht tA¥PEIOES ddhdBting of an IPA
liguid, an IPA solution, a mist of IPA liquid, an IPA vapor, and a
-vapor of IPA solution. That s, the "fluid having a higher volatility
than that of the process liquid" in the present invention is a
concept including a liquid having a higher volatility than that of
the process liquid, and a vapor of such liquid.
[0019]

According to the present invention, a first fluid having a
higher volatility than that of a process liquid is supplied to an
upper surface of a substrate to form thereon a liquid film, at first.
Then, a second fluid having a higher volatility than that of the
process liquid is supplied to the upper surface of the substrate,
while the substrate is being rotated. During this supply
operation, a supply position of the second fluid is moved radially
outward relative to a rotational center of the substrate. Due to
this, it is possible to prevent the generation of particles on the
substrate after it is dried by using the first and second fluids.
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upper surface of a substrate to formthereon a liquid
film at first. 30 Then, a second fluid having a
hi gher volatility than that of the process liquidis
supplied to the upper surface of the substrate, while
the substrate is being rotated® During this supply
operation, a supply position of the second fluid is
dially outward relative to a rotationa
center of the substrate. Due to 35 this, it is
pOSS| bI é'Vh@rmfé@émcmflgéﬂéSa&u@mhad Gadtyificgasnist siepplied

AP it Qlirfalcel of E\‘ﬁé%t@tr £ NGnt"E s P p‘-?g [5’6§1t|on of the

second fluids. 6 [0020 en t e 'second

Mingdagas aﬂdjthg @a@pks pospipPneef the &Q@nﬁb;ﬁbﬂd are moved
SWafdfléﬁ qutthSrd; lr‘EﬁJtﬁ@éeto &l r6t§HBPi 'e"r' A‘R{ lshﬁgtrate

dryi ng gas and th upply position o secon
ar\@hﬁsvamamtawm |t9eo§umm rp@sle;tqm/eo& cshehérymg gas to the

r B dtpRee rré%“rte@rtooih§ *ﬂsﬁﬁieﬁtau %%terva?'t'rggabah%t@'ﬂ%n the
t he supply position o

sUBEIRIY posdaeB ot shensecondt |yh&|t0céhee$uasttta|tg Since the

S t il

FI\bee, Ofthe "W‘"E“ﬁ 3 PLORUGOBI IR IoPnk 12 HKFARE, an amount
Hreseceaditlyigyised fordsving theesubstratean be wlatively

th@oﬁ_ﬁfémd fluid used for drying the substrate can be
relatively reduced. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0021] 15 Fig. 1 is a schematic view of one enbodi nent

of a subst r aBRIAY CESERIBTIONACH THEERANINGEC t he
eseE] invention; Fig. 2 1s a horizontal
Lkctional view of.a main part of the substrate

pr ocessiflg. an@ed skHensaaMvieW &f Gnelerriﬁcﬁjln?l’e%o?a substrate
perspective view of assistance.in,.explaining 20

arR® A9 PPAr3LUS aCRELIING L@ the PE{%%{"\? |”I"W¢f‘5|°r'ﬁ,ng
step of mge 2 weshoﬁtzenpapcm-rs@c@meélamw PF@Wnalh part of
Fi |ga g rsgectlv % of asgl stance in
oxifie,Bhbstrite:pr s ShaaapParatus SHOWA A Bii Ji ng gas
nozzl e aﬂlgah31ﬁs/laﬁgefﬂspmﬁﬁ/ezgftgv%ﬁabti@tan@éQ%é&'pM|nlng an
ap ar atus_s [ Vi e
ariarment & ahoid o2zl atre JinddeRifoforihing,sed of the
ncwlbﬁtrand prodesisivyg mmamlsesl@éwanm IFeg. 1embodi ment
of the s'ybstaate r ocessi ?R/ aRPar at accqrding.to
perspective 'View of assis Shcedin explammg
actions of a fluid nozzle and a drying gas nozzle at a drying step of
the substrate processing apparatus shown in Fig. 1;

Fig. 5 is a plan view of assistance in explaining an
arrangement of a fluid nozzle and a drying gas nozzle of another
embodiment of the substrate processing apparatus according to
the present invention;

Fig. 6 is a perspective view of assistance in explaining
opening dimensions (shapes) of a fluid nozzle and an inert-gas
nozzle of another embodiment of the substrate processing
apparatus according to the present invention;

Fig. 7 is a schematic view of another embodiment of the
substrate processing apparatus according to the present invention,
that is provided with a fluid heater and a drying gas heater;

Fig. 8 is a perspective view of assistance in explaining
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the present invention; Fig. 6 is a perspective view of
assi stance in explaining 30 opening dinensions
(shapes) of a fluid nozzle and an inert-gas nozzle of
anot her enbodi rent of the substrate processing
apparatus according to the pré%ent invention; Fig. 7
is a schematic view of another enbodi nent of the

SuRSi6Rs OF R §G€§§hnr§loﬂﬂl@afaaﬂu$d @Rﬁz%é' Bﬁdté’ dr'?@n? gas nozzle,
present invention, that is provi d

h@aft anoéh@raemgoﬂg'ng@i néaiihaa sw@trase. aracessmg apparatus

Pe{ERRdihy o/ tRY et ih@t§ohn expl ai ning 7
actions of a suction nozzle, a fluid nozzle, and

drying dd9-n8z4fe2@ RI@ManvENEr OF nBS8ISEBRCEOFINt reexpa\ammg an
S%bh@@n@h@“cﬁsé'sﬂﬂ:t?&rﬁ’@{@iﬂé 2 AP mdhazléo drita drying gas

pr esent | nventl on IS a pl an Vi ew of assi st ance
.ma&qdﬁa. Af ngnathes eﬁmaﬁeémﬂt @l atheicBHBRtRIL, | RrOGeSSing

flap sla oA Sccél‘l@'ln%; t5 thedpBasent 9AvEAtiodf; anot her
enbodi nent of the substrate processing ar at us

h _
accor di M9t ol@his Br BSEFREFHYENVIQW: Oﬁlﬁfs'g nee 4n explaining

P ERGAS I0fa VI'LﬁM/rftfzzfléfdri?d é”&ﬂ/lh@ §48 Iz 8%t aaﬁﬂlﬁﬂj; step of
of a fluid nozzl ing gads nozzle at a, drying

st@bother 1@@?@@ anéw&ﬁd.t tSlblPS'maéeswﬁqe&ﬁ@ag apparatus

pré%‘(ﬁﬁfdlﬁg ﬁﬁ@ﬁéaﬁrﬁé‘,erﬂcﬁﬂi&hﬁwnt o0 the present
i nventi on; a schenmati c view of ano

enbodi neHg- oth'ﬁea SEEBE'??%IFeV'&rVY)&é’s%nﬂ %@Wﬁ?gwent of the
ac?ﬁﬁﬂraﬂetp{?gfc%%ggi%?ﬁﬂnaﬁa'wgﬁdc@idln@'t@ttHeS P%%é’r:ltgﬁglentlon
W a. Nol s .
SRl Brovided Wishoa rasisHiEs Gt ng SystdmiBad ate
processipg, appagaé B&hé?ﬁ@l‘l@'\ﬁ@:w Rft §RoEHEs @hbodiment of the
i nvent.i on, hat s provid Wi th noi st ur e adég'\t |n\?ent|on

sy%tf%ﬁrabﬁmomésmemara Séfcﬂfl ingveNReRre

- [ Ofhedy iPpederded veithaslimeigtarefadjusthng systemmyent i on
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will be described below, based on a substrate
processi ng apparatus for cleaning an upper surface of

a subst ant i BETAIUESK DREQRIPTIONC OF TiH ENWYNFI@N
substratﬁboga)As shown in Fig. 1, a substrate

pr ocessi aratus 1 in this enbodinent includes a
process Prsfeele@ embddichentspofh thieu@tresent invention will be

described below, based on a substrate processing apparatus for
cleaning an upper surface of a substantially disk-shaped silicon
wafer W as a substrate.

As shown in Fig. 1, a substrate processing apparatus 1 in
this embodiment includes a process vessel 2 in which a spin chuck
3 is disposed to substantially horizontally hold the wafer W and
rotate the same. Aliquid nozzle 5 is disposed for supplying to the
wafer W a cleaning chemical liquid, such as DHF (dilute
hydrofluoric acid), and a rinse liquid such as a deionized water
(DIW). The liquid nozzle 5 is supported by a first support arm 6.
A fluid nozzle 12 is disposed to supply, as a first fluid and a second
fluid, a fluid having a higher volatility than that of a deionized
water as a rinse liquid, such as an IPA (isopropyl alcohol) liquid.
A drying gas nozzle 13 is disposed to supply, as a drying gas, an
inert gas such as nitrogen gas (N; gas). The fluid nozzle 12 and
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3 is disposed to substantially horizontally hold the
wafer Wand rotate the sane. Aliquid nozzle 5is

di sposed for supplying to the wafer Wa cl eaning
chem cal liquid, such as DHF (dilute 30 hydrofluoric -
acid), and a rinse liquid suchBas a deioni zed water
(DIW. The liquid nozzle 5 is supported by a first

Sltlﬁ%om FHd“g%s nézfzi '1@ BPé?LFpﬂ@rtb% gy Sef’%‘g@ﬁoofs}.lgpgrt arm

f first a second
ngAacmrgﬁ@HevOl@tnn|c|lwq/Irtgwam GRUtisoflispergd oz eantrol the

Sdietis |
a coﬁcﬁ'ﬁ R e e e s ot -

td y, as a drying gas, an inert gas such as

i roe IRl i FTY: 2TPIdddirl/ARAEkaIg Jgﬂgﬁlémsposed

dryi ng gas nozzle ar é supporte
arif the prﬂK@éﬁtYQﬁS@rz mrpuglmmmghatr@vwaferdws tfoE%lded into

{0y 5 Olpisi @6 bP@ceéﬁﬁge%'b'a‘(:% g |§ QQhBQHeEUPﬁEF@Frg:m

proceSS| n appara u [0023 own in Fi
a ¢lestag/the oderdinpsmloading dp@ﬁoséd, i it tife possnble to

PrRERPRtMIRE ed| tREO LR dfceva er Wis | oaded

into _an |n5|5e processing space S and i s unl oaded
t HA@24bm By closing the | oading/unl oadi ng port 17,

it is p%ss'slPJo%vﬁQn Pﬁ_j"émi'é?r?dl'z/ fedde 'h'%ﬁdﬁ{ ‘Fﬁéﬁhlﬁ‘@rs 18 are
space S. 10 0024;8Assovvn|n Fi nd ree

hdl“élpﬁé%ﬁﬁ@r\’@ the sRin ghypksdd i‘maommpmnm@ 18 are

3.adaptd@'tei e i AecditaTt With 8 p&dpReey dfotHe Waﬂ‘er W at three
contact with a peri herﬁaj&the waf er’ Wat t

CRONTESs80.:85 1t SuEtARFIallY NaTsFoBthAINGIchang wager W. A
“@ﬁﬁftoWZ@n%%n@‘bb%@dZBel&Ndﬂﬁé’%ﬁﬁ élﬂl@l!\’fi '[*6 ﬁﬂb'ﬁe the same

chuck tforotate a ver

ro‘i"Hloi%Ia smtcalmww%@agrﬁhafshuwhgn. §her§pm &hugk 3 is
thmtmmtadrbﬁ@hetr’n@twfza the wafehay togelbhehevishithecpitkchuck

o3 5o i Repgonkal bfandatims Lentie Paaf Fis pafer w.

byDthﬁngomm tieelraotdp 20205 co0ZRj I ddeby ithetcontrpdier B6 M
ggiposed above the wafer W supported by the spin
ch Q A proxi mal end of the support armé6 is

suppor t €thé ofibst cappdre afmMmbviisodisposeda aboviee the lwafer W

PR Ahd Ty 183! 8Bi b3 RPN 85 ot he support
arm 6 is supported to be capable of moving along a guide rail 31
which is substantially horizontally placed. A driving mechanism
32 is disposed for moving the support arm 6 along the guide rail
31. As shown in Fig. 2, along with a movement of the support
arm 6 which is driven by the driving mechanism 32, the liquid
nozzle 5 can radially move outside the wafer W relative to the
rotational center Po of the wafer W. Driving of the driving
mechanism 32 is controlled by the controlier 16 (Fig. 1).
[0026]

As shown in Fig. 1, the liquid nozzle 5 is attached to a lower
end of an elevating shaft 36 extending downward from an
elevating mechanism 35 fixed on a distal end of the support arm 6.
The elevating shaft 36 is capable of vertically moving by the
elevating mechanism 35, such that a position of the liquid nozzle
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25 32 is disposed for noving the support arm 6 al ong
the guide rail 31. As shown in Fig. 2, along wth a
novenent of the support arm6 which is driven by the
driving nmechanism 32, the liquid nozzle 5 can

radial 'y move outside the wafe? Wrelative to the
rotational center Po of the wafer W Driving of the

dre 2 i I :
cém% o o JRRTHeNes (Rt o (hileKdtifg mechapism 35
|quﬁQi’\l'ﬂr@H2Ideb5 li"be &Dﬂ&t%é@r fi®.a | ower end of an

elm g shaft 36 extending downward from an

el evatlﬂ mechani sm 35 fixed on a distal end of the

support ﬁwenh@wgmqwéee%saqqmge@m to s cheniggddiquigi (DHF)

Vesﬂﬁr?l‘}‘é u@hﬁ%ﬁbt@ﬁa ﬁ%ﬁ‘éél"l@gﬂ?&@éﬁ'ﬁ%cﬁ%nn%lwz and

hat™ a posi t1on nozzl
g.lse¢prh@egmd tor avflﬁgeo'ﬂqwds(QIWthLkRP'NEEﬁdm%rﬁ%?shFOUQh a

'Srlﬁﬁat li§Li®%Eyph! éﬁﬂ’iﬁépl £ @n ({:ﬁo%]v §194!§'§|H6d46 are

nozz I'S connecte em cal

s@ﬁwsgéuﬂﬂetchhﬂrﬂ icp Uawikmuanly| ¢la|anae dhlapnd the rinse

Q:ha'rﬁ-néomlec?égpéetl@ély"”Sfth&H' Qc&laln\é} of the

sugdplF]y sourc 43 t rinse ||
CHETRA BlvesA BN A ase aontialles Bysheicopstelend6. The

t heg &ﬁﬁﬁb%i‘le ki ‘ﬂHleCHféW&EI I‘?Hﬁm‘ghp‘ﬂﬂy%k@%i' Eﬁé chemlcal

li qUI channel , respecti vel Y. actio
of liquid f@lmyOﬁhamq}e@w%M@ ‘H’l“@féo‘ﬁiﬂMﬂ |4e'i:| qw\stltute a

th@l’néﬁﬂ&éphiqﬁlldl@u pph¢ s%%d nPRé! Aq éidtHSzﬂ'ée“ﬂ Cﬂ*ne rinse

[iquid suppl y source 41,  the chemical ~liquid P/
chiigrid supplynsourge 6r?tlo¥rfexfé\'l‘§% '%U':SbﬁklﬂptMt‘éh%n"e 44, and

chafa ealoff \ﬂawé 46F&Br}’st$’b(ﬁ*eeﬁ‘r|ﬂ'§‘€Ilh'u‘ilﬂ'(@)rBEééé I‘hcﬁnd) supply

the rinse liquid supply source 43, the rinse
su%\b‘-’ft)ﬁr@hannel 44, and 15 the on-off valve 46
cofp®28yte a rinse liquid (process l'iquid): supply

t 0028] T 15 |
Z%EVS"lh GARcON SURRREE A Lb 15 ISP Relalq v the wafer W
Ersxxpﬁaktlmcb;ofthéhgpﬁvmdk 320 Arméb'éumal %ﬂuo@ftméts@pport
e Ca e 0 nMoVI |

o CRETLR SIS tlp RtteRths bR Ca BBl §F mdking aib R gkide fail 51
52wihgchli |§|cmmta‘rmalmsammz<bhmlwnﬂetédar M drivimpenéblRanism

gugg aasposed for moving the support arm 15 along the guide rail
51. These members constitutes a nozzle moving mechanism that
horizontally moves the fluid nozzle 12 and the drying gas nozzle
13. As shown in Fig. 2, along with the movement of the support
arm 15 which is driven by the driving mechanism 52, the fluid
nozzle 12 and the drying gas nozzle 13 can radially move outside
the wafer W relative to the rotational center Po of the wafer W.
Driving of the driving mechanism 52 is controlled by the controller
16 (Fig. 1).
[0029]

As shown in Fig. 1, an elevating mechanism 55 provided
with an elevating shaft 54 is fixed on a distal end of the second
support arm 15. The elevating shaft 54 extends downward from
the elevating mechanism 55. The fluid nozzle 12 and the drying
gas nozzle 13 are attached to a lower end of the elevating shaft 54.
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51. These nenbers constitutes a nozzle noving

mechani smthat horizontally noves the fluid nozzle 12
and the drying gas nozzle 25 13. As shown in Fig. 2,
along with the movenent of the support arm 15 which
is driven by the driving mechadl sm52, the fluid
nozzle 12 and the drying gas nozzle 13 can radially

”Wﬁe%%gbgi?g{ EHSfﬁN?ﬁ%qu/%'\ Y‘fﬁetéle%‘flrgé’?ﬁétﬁgﬁksm 55 to

center
nme@XBANg A B contraek, s that Hyefhagmzrlellzeandsqu rying gas

%Ehﬁzzlje) 13[9&_29& aﬂ?%v‘e‘a Fé%?tﬁ'er arb?l'\ﬁ”?idfnﬂ‘le elevating

ani sm 55 evati ng sha

fumftaménm& 4% C@rh’tir@Heﬂh*éYs‘»@@oﬁ@nt@J olb. arTﬁﬂaBlS, based
T t d 4f 35 ¢t

Sno RBU A bnp A1 TR U85 R e driving
driiedhanysen fe 9 eonradled ao@ﬁ:t@dnweatheos\lepp@nvdaam 15, the

t hﬁu?& W@iilﬁgléhaﬁﬁd he Joq'e/lﬂ_ﬁ gSE elgé‘iil'ég 1§“?1f1tth5éléioﬁ'lzontal

driven e efevating expand
Cdﬂ!l‘l’le&&lon sbnerze trm@vrlng. dineetipe 1R)anwhilee driyimg of the

ga§| %%%%h%rrﬁsH?'StS' FsaEBMgl‘HWé’dj sb°9§tt'6e%dklgﬂ Ebgﬂ:lons of
e el

vatin nism>S5 1s cont
co’iﬂﬁf Fiuie noazl e angd thes 81y G193 Q0zEe | bAIN Eoen vertical
t hgjreeRigrp! 1 er 16, driving of the driving nechanism
52 |s controlled so as to nove the support arm 15, the
f1LP@3Rdzzl e 12, and the drying gas nozzle 13 in the

hori zont gk shQMﬁqfﬁlF?gs( Bogﬁa g, e f'l‘ﬁ:djhbﬁﬁré 20 dhd the drying

whil e drIVIQ](g)B eevaln anismb5
cof@f a1z agetama@jem{v nglnﬁdolrﬁ'stli‘# rqdlalr@rﬁcup@ (nozzle

NOAZAE Nt d@fé’ctﬁ@ﬁ @m §irg ﬂpéalcﬁuab’nb%zt@% %Ia; n9é'to the

di rection. 30] own in Fig 4,
nootatiana 'aﬁ%anfeP@l of |tﬁ'§ wafer W)Z zTBaII%S:aﬂEe Qd}’tﬂfbﬂﬁﬁy‘ ozzle
al 1 gnigdp o sitidied dialerdio Bi5é iretafioed | @ntty PO YFthe wafer W
O BESRS Aif R i e ; BrovinerdEeGtion Dhstrictly
dr ypagk noadee cdﬁdlﬁoﬁ@stm?@r@ddrsitﬁg%e ;]beét?/\lhﬁ?n a radial
b3S of TR iR, Pozels 12 shd nd Tibtatial Eefger po is
Spghbrm thavler destagidd beﬁwéba\ttwe tiim‘ztzaengnah\@ew @ee, Fig.
?élt |tBﬁaP8§@i{$’lé$ p%lfqttéohﬁshlp b vr\]/%%eznl ?h:elzngznz es fz and 13 is
inverted).
[0031]

The fluid nozzle 12 is connected through a fluid supply
channel 67 to a fluid supply source 66, such as a tank, in which an
IPA liquid is received. An on-off valve 68 is disposed on the fluid
supply channel 67. An on-off action of the on-off valve 68 is
controlled by the controller 16. The fluid nozzle 12, the fluid
supply source 66, the fluid supply channel 67, and the on-off valve
68 constitute a fluid supply system.

[0032]

The drying gas nozzle 13 is connected to an inert gas (N3)
supply source 71 through an inert gas supply channel 72. An
on-off valve 73 is disposed on the inert gas supply channel 72.
An on-off action of the on-off valve 73 is controlled by the
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shorter than a distance between the nozzles 12 and 13
(see, Fig. 3), the positional relationship between
the nozzles 12 and 13 is inverted). [0031] 25 The
fluid nozzle 12 is connected through a fluid supply
channel 67 to a fluid supply ddurce 66, such as a
tank, in which an IPAIliquid is received. An on-off

s @i ' | .
acoffirBflet ek SHPREHaRIo AR e 19, thesURR SulPATSBLIPE 71, the
bygashsupphy cbenael 142, and tha,pn-atfvalvel 23 canstitutieda drying

?%eﬁéﬁggwys\%ﬁgn@_& the fluid supply channel 67, and

ve 68 constitute a fluid supply system
[ @933 }he drying gas nozzle 13 is connected to an

i nert ; : r i :
suppl y TespEgtive faRCHolH demientd o tHE Abittate Htessing
or@RpRratisr 1 L comsrcteghbhreughsignal dnes toathe giontroller
of1g h - af fi [ oklhe e ;

14 @P?gr‘é%pl‘@%ﬁé@ggg ncg)zrg({?mélgbh dwyrdIp oégﬁr?]tlon of the

contro ] e t he_gas_supp
sGukstrate precessings @PPIratimnkl 7Z henfuneidonal oefements

V%éﬁ:ﬁ%{é&ww the defhdhfs sden &@Hbynfawrﬁgo, the driving

[ 0033 5 Respective functional elenents int

SUPSCNANISAY oddssi e ghpuatings Megkanismecsed the driving
t f}hfé%%_rﬁgﬁfsh, kh@@FthWM§ﬁi§ﬁr55,%a '%fﬁbt%ré-off valves

aut omat i cal y contro an over al operation o

sfbai A5y S Br 906k IonFhafparaaReratethEo faxRqytearedetermined
el Ridssesher eTReMea@htdblidrhel 6! ‘PéTE'Bgﬁicia;-l]Hﬁhaasmmﬁ-pu rpose

nmotor 20, the drjving 10 nechani sm 3 e elevatin
mGAARU RN 3capahle @ff (ealizingea givem Bimctipne depending on a

ia7A) P bedddetitee®n- of f val ves 45, 46, 68, and
at are operated to execute predeterm ned

73, t
prm%ks. The controller 16 is typically a .
nul ti - pukPehow s dNTRiger caralkbateblierdle mdeladesdaMasperating

| RSt oS RERIISh Shath 3 T ER) Bre SR, an
annerayautpgt peat tl e eopradteddomhé apefdbingpHrtal6a, and a
prsq:%?gaienﬂwéjgljl}r%’ 18¢ storing a control program that is read out
through the input/output part 16b. The storage medium 16c¢
stores therein a control program to be executed by the controller
16 for executing steps of the below-described substrate
processing method by the substrate processing apparatus 1. The
controller 16 executes the control program to control the
respective functional elements in the substrate processing
apparatus 1, such that various processing conditions (for example,
a rotational speed of the motor 20) defined by a predetermined
processing recipe are achieved. In the substrate processing
method based on the control program, a chemical process step, a
rinsing step, a liquid film forming step, and a drying step are
sequentially executed, which will be described in detail below.
[0035]
The storage medium 16c may be fixedly disposed on the
controller 16. Alternatively, the storage medium 16c may be
removably disposed on a reader, not shown, mounted on the
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i nput/out put part 16b connected to the operating part
16a, and a 20 storage nedium 16¢ storing a control
programthat is read out through the input/output
part 16b. The storage nedium 16c stores therein a
control programto be executedZy the controller 16
for executing steps of the bel ow described substrate

t S
Craasaeled, 16, Wit ok e oy Ianie oy REERDMer Iy phe most
privpiadl easeohheatorage meslivet ilGe rmadwar&wansl@némt@ which
'”atESn%P&Stﬁr"i‘)tgﬁ'aPﬁo‘hea}s BSena?ﬁﬂé‘ﬁé‘& Jt)y Sé‘ﬁhotd??rtator of a

varil ous_ processi ng I ons
r o Wiagtusing=goBIP2 R¥ afothye spbstorike ﬁé§C§§Slé19 apparatus 1.

prﬁﬂﬁh%&ﬂb?%seprtﬁ%%rﬁgeer ﬁFééﬂ%né}r%@@ber\é?ﬁovbBI% Bfsk such

substrate based on the contro

pragr daP-8 ROMcon B lgle@d‘ésa wihéph @ contrel pgogram is written.
ligyed &i r' d\?é’bl‘ég oﬁ&ﬁ ?’Egdab"yﬂ WthSEﬁBV\ﬁ{ €ptical reader
e \/\;1 wi 'l be described 1'n

sequenti a execut
defyntgd dW tqa)mtrcrH@rsléragBhﬂeﬂtqrmgﬁsénﬁdwrme 16c may

figeelky lgésé’%ﬁﬂ gﬂaﬂ@@m %’%c@%gtﬁfé%%rrxzﬁty@e or a ROM (read

Al ternatively, storage nedium 1
r e@rﬁ%ﬁﬂ?mfyﬁo’éﬂtﬁ on%termvelymdhesﬁmmgemm idmoh6c may

theeld c&s4dtte! fﬁBell@OMmd Iﬁaxhta@tr%g,amdhyni% wn in the

reader. In the typi cal case st orage nedi um
16"@9@"'§ahafﬂ%|dd|°sfkadf590@l#¥€rvv|¢|aéh be, erpRIoYE pRgthenstorage

haﬁlétﬁﬁ'ﬁn' ARl | el By meteppr Wl'%reofth% ﬁ'l‘i‘ﬁﬁilﬁgt BE i §Qbstrate

npany qf the substrate processing apparatus
aan S%ageappﬁéa@tscﬁsaéearreealaﬁﬁ%w: §oaltr@ln5mvraeﬂ may be

di storaéciin 38 SleRAer CWRJM tﬁa!\‘”&d?hp?eﬁ@ﬂfs‘i@ély )gontrols

programis witten Such renovabl e IS read
a e f&mllsml@ann ﬁ@&&esu ﬁbr@wt@eargﬁesw@gcémtﬁs 1. In

16thisheasé Otlaeeremctumel@.@nmmteel rbeessih gwratuses 1 are
(random menor rea

ABRIIEY B Tl exreurive ofbrdie w%gc&rngwn»ﬁa%@ lines so

Megs tbeerecats PredctepmiRed procedsad., any nmedi um
kﬂ&‘@;b the technical field of a conputer can be

as the storage nedium 16¢c. In a factory
vvher e t oW, ua ahetlyodffos Wreldesseng i wafesiWdarried out by the

DR SHTE PetEsha S IpSyie T s SHATIEY Sbove is

comasehb@sdl,vely controls the controller 16 in each

substrat Firlt ogeﬁg elg\l\f‘p\ﬁﬁ c‘?h has no{ been cleaned yet, is loaded
into the process vessel 2 by a transfer arm, not shown, and the
wafer W is held by the spin chuck 3 as shown in Fig. 1. In order
to deliver the wafer W to the spin chuck 3, as indicated by the
two-dot chain lines shown in Fig. 2, the first and the second
support arms 6 and 15 are previously retracted to standby
positions located outside the spin chuck 3.
[0037]

After the wafer W is held by the spin chuck 3, the spin chuck

3 is driven in rotation by the motor 20 shown in Fig. 1 to start a
rotation of the wafer W. Then, the chemical process step is
started. First, as indicated by the chain lines shown in Fig. 2, the
first support arm 6 is moved such that the liquid nozzie 5 is
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this case, the respective substrate processing
apparatuses 1 are operated by the executive
controller via comunication lines so as to execute
predeterm ned processes. 20 [0036] Now, a method for
processing a wafer Wcarried ddt by the substrate
proceSS|ng apparatus 1 as structured above is

gﬁﬂad Eb'b% th'9e Y‘@f&ﬁo?‘f\él &@h?@r baofHe RRARr W. Then, a
c eane 2

is | oaded Into the process vessel
b)ﬁfbﬁﬂ‘\ﬂ%lsflérl“@r'ﬁ] snepllﬁdomrrhrtbet Hew«ham@:zlw s tawagd the

byrottB%o?'FHhrhéﬂl‘éfrkPé” o?sch%hﬂl\ﬁ'?el' W Fi Q'rLéLchbﬂ'\i‘éra‘l’W quIQsC}Jpplled

deli ver fer totesmcuc ,aSInIC
bytor kBe roEatdenat entar R@s,'%r@marﬁed. gves, theewhiolet upper

a%r‘fﬁ@ezﬁftgféj ggwrdué‘fdﬁh@ éé}ﬁrili@cg%’IGngE@V' ‘T‘Iﬁ]é’ a liquid

retracte pOSItI ons outsid
s .llmn&futlkesthr@m] ligeidis tfeemed &n wWhesupees swfaﬁ@ of the

SF\NBE&PW‘( N rb i8RAN of tHeS wlifereWw Whil@tiHd @Remical
e not or oWn | S@%@ﬁ@to start a rotation

othw l§a$téppl;\¢d1ﬂli@fetené BeupoeEERM:t epftey Wee liquid
Stffi‘lréhe&'f tﬁéréﬁenﬂéal' naw@tug*o%éaetﬁaaéupblgn%ﬂr tf'rl@wnemncal

first support arm®6 is noved such
tHeqmnqummnHﬁlle% .rsozp-'é.e »dsistpBREd - abbhereafger, by Ieavmg

rofted Wt Weé‘é ‘i?t" ddDPoPE Mlﬁjé/t%frﬁ'im‘é/d EE?R)d af tﬁh@mtﬁ@  upper

liquid s sup fromth

ro‘ila'ffﬁéﬁapf c’%!”rﬁ éwaﬁ%r W !%é)'i%’eérseﬂl %Mwéﬁ@wé'mlﬁﬁl fllm ‘of the
| | eveshiedPRGusd. Wh&'ﬂ?obﬁb@t%pé&?t@ﬁ e dpper surface of

di spersed over the whol e up er surface of the waf
widig wafer\@ lfemrwg‘& Yora. chm'rgca aPIOERI fil m
of fddgghem cal Ilqw dis formed on the upper surface

of the "wafer W A rotatiopal eed of the wafer W
whi | e tﬂépeﬂe?ﬁmlet'pmgf& iesC%gHHFPb&rPﬁ@F%t Ehedigsing step

atisaperforpR€d! Prn t"lrﬁéﬁfntlhfg |st@|pl,l d déidnnzet waeer is supphed

L0t awatH dher tasatienel Ganten 2B ok tBE; @t auater W from the

Thﬁgﬁﬁ:f trﬂfzzlé)’S' egHenshus hsu pylied &’él@ltédl\ﬁat@f ig dlspersed
pre

d of .t h
P HevaLFae WPl ppRrSirgape ¢ qfﬁiﬁqewé?gaw. 1§ 6 Fentrifugal
chfgrceal ngmr@nwcawn%?mmnmmer thye ippée slwp@dfe of the

Surfzcevgfls rtlnsec\ﬁ\aaway rom the wa gPVWJy 'Ef':e é:elonlzed water.
A rotational speed of the wafer W during the rinsing process is
preferably faster than that of the wafer W while the chemical liquid
is supplied thereto, and is set at about 1000 rpm, for example.
After the wafer W is sufficiently rinsed by the deionized water, the
supply of the deionized water from the liquid nozzle 5 is stopped.
Thereafter, the support arm 6 positioned above the wafer W is
retracted therefrom to be returned to the standby position.
[0039]

Following the rinsing step, a liquid film forming step is
carried out for forming a liquid film of an IPA liquid on the wafer W.
First, as indicated by the chain lines shown in Fig. 2, the second
support arm 15 is moved such that the fluid nozzle 12 is
positioned above the rotational center Po of the wafer W. Then,
as shown in Fig. 3, an IPA liquid (first fluid) is supplied from the
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15 [0038] Upon completion of the chem cal process, the
rinsing step is perfornmed. In the rinsing step, a

dei oni zed water is supplied toward the rotationa
center Po of the rotating wafer Wfromthe [Iiquid
nozzle 5. The thus supplied défonized water is

di spersed 20 over the whol e upper surface of the wafer

Wdiig ﬂ@zil@ S RBWd rdere oﬁé’leﬁal%t@P% 6RkhEIWHFE w that

adhered to the upper sur ace 0 Wis rinsed
av@myretaied het vaf redetgriiaedei iatianaatspeedA The thus

r%?gﬂﬂﬂﬁ'wﬁpﬁa@l@flst(H‘i%fp\éﬁfgéﬁ W@HWH@ wHhEld | h'ﬁie‘?gsurface of

SS 1S referab aster than that of the wafer
\AﬁhEeraFi@r é’He‘M’%dilo th QLﬁQﬁQEfUQ@'Sﬁ%ﬁBV and Frlel'étucbd filma Of the

' ??ﬁeh aid qg%trrﬁé)@%r'i Ftﬁ‘e WHOI%XGBTPe‘? suﬁ%‘t%roF tlﬁe wafer W.

IS sufficlentl rinsed dei oni zed wat er
{ RO rmakipnyob therbaHid Gl dnwensure: Bt Bel deianized’ water

NQZEH e tétﬁé%ﬁﬁﬂrw ihersa W&henn i s Wltﬁ”tﬁbGIPAhqund
p03|t|oned above e wafer retract t herefrom

t @Mokhe ¥ L@hﬁelélppﬁftshléf%@%tﬁ(ﬁ@epﬁéfftr% Islma[dmg@]n the upper
FRlUrpa¢@Jof Nené vﬁaf@g WeRard +eq g ;ehkeruf ?Féfr‘rf‘gdﬁAwﬁ@ A

is carried out for formng
|rQ&aBOG@|tSIP@QﬂaQEIhWW3f$rrW duam shedigeld fim: fprming step

Ch§'&éfb?8§lﬁ'§%e‘r&lﬂrﬂ th%t M‘Qhée\ﬁ/@?ér WU@BPlrntg 2h® rinsing

i's m)vertgs) nozzl e
pcPsFOFie§ﬁe@ b'i/éettrﬁ; aepantl%%wpéamfer W@P'@he waf er
Wro as shown in Fig. 3, anIPAllqwd(flrst

fluid) 1.s su Ii_ed,fr, the 14 _ fluid, t owar d

the rot Aftenkhediig il of thedPadiauidys ?Qar edson the upper

I & AFFS§Ee Bf @héf\%?éﬁ'\m %eﬂrvm@tdt@%afoﬁlQRQ% Tt W#Fer W is

suppl i ed IJ’A I | ﬁ’ 3ed ov \?Ggl ? Qfﬁ@

< idrseEmad byhsupa \él.nweu iquid qnd d)ianditrogen

argiasa(bmmgi gl Rmoothéhfﬁﬁeﬂ Vf I Fﬂtgtd a §ubtpwreﬁ & IPreliquid

waf er i on
am%’?% dnogie.f2 anibinend supply SEAiedkn gas Tfom the
@stri?oatz\l\@fla r:?V\éz;,\italbrt@¢1l,gI:Atutlh rth@lfﬂﬂum x\?ttz\hetlm and the
ui on ol e upper surface o

szf anwg? idrrIE oA Beltd masiiBRed el gp Sy e thie rotational

WeesaiterePo refvetng ewlafenow dryhesm, &5 k@ldvﬂh dhi Pital 4 s5phedsecond

of the fer¥\§g theI|U|dem orméﬂsteghlé hil

prdtREQ ‘EHHt %‘PBP"% FEIOpHR, while

r lcrmmsunmg doesisp pbnthe IPetiqatd amdithadditregenfgas from the

exanP lés 12 and 13 to the upper surface of the rotating wafer W.
Thus, as shown in Fig. 4, a supply position Sf of the IPA liquid
supplied from the fluid nozzle 12 to the upper surface of the wafer,
and a supply position Sn of the nitrogen gas supplied from the
drying gas nozzle 13 to the upper surface of the wafer, are moved
radially outward from the rotational center Po of the wafer W.
Since the wafer W is rotated, the IPA liquid and the nitrogen gas
can be supplied over the whole upper surface of the wafer W.
[0041]

The supply of the IPA liquid and the supply of the nitrogen
gas may be simultaneously started. For example, by starting the
supply of the IPA liquid and the nitrogen gas when the fluid nozzle
12 is moved to a position directly above the rotational center Po of



[0040] After the liquid filmof the IPAliquid is
formed on the upper 15 surface of the wafer W a
drying step for drying the wafer Wis performed by
supplying an IPA liquid (second fluid) and nitrogen
gas (drying gas) to the wafer W& First, a supply of an
IPAliquid fromthe fluid nozzle 12 and then a supply

of ¢ aﬁ‘% \t/\ﬂab?’rhéc Eﬁﬁh %gotfzili;%ﬂlﬂﬂéﬂgglg”ﬁﬁ&y S)(Salgtaﬁft‘éd from the

gaSOt'raiZQmél genter Rg gfodhie wafet Weandatiow supipdy of the nitrogen
robag'rﬂ%? b?csec%tr?éd RPoH’f a QSSW’?&‘? sh%tﬁ‘%hlﬁg é\ngy‘from the

cond nove
nolzqtlaetlmal ngeanteem%n lrn, Wwhel enozaie | rrnpwgngo dirgption D.

5t ﬁlt.'e':’rﬁaf!g\%igdtﬁg%dpd&ﬂlynbff Qﬁﬂtrg)gf?ﬁg Bk’ ngogtélfr?éd after

sSurt ace
WS@TtmﬁJsth&aﬁuﬁﬁbﬂWflfrhG:lIBA Uquid swhgry tbesdtym@ ghs nozzle

of 1§h‘§ BV dd P&b%oé%ﬂ#ﬂ H?I%M%B% fﬂdé‘kgtét%ﬁb?céater Po of

per surf
pob"\@l\MﬁP h Vi whh@reby rtb@eﬁug@éys@fppheemtregﬁntgas is started

oM @9 rBRaELRal rhﬁo%ﬂ‘p?ﬁe SEACH.Of Al atlv ly, the
il AR 5 eia W, IS

are nove out war romthe ro
10 ceﬁUEPHP@fdhet}%’-\\l\md and Sbe§lﬂ@E|Yc ﬁétmfmtra@e@ gas may be

ro QUi t r C b
g@% oveﬂooﬁtlb\?% ﬂ'%ﬁgﬂmgcgw %3m @&tatm"a'

[ogam}erri?@ gusbew@zzlﬁh@qwng|dq@|caloah@the suppl y of
gogqtzl]ogen gas may be simultaneously started. For

npl e, by starting the 35 su pIy of the IPAlIa’!ﬁ'
and t he hherlffeliaygad surpliedory the wprerserfage; of e satating

15t OV\ﬁth9SW' ﬂBv@é fﬁéﬁ:b}’l Qﬁ}’t%vérhﬁ SRt Bheo fe?eW €HuBOto the
of the TPA

becgﬂaflfléaat Ferﬁet heWh'!ﬁ 5b?cﬁwplyeﬂ9§m% Scffo ttﬂ‘ee J@Kérqu'd is

W nidided e P RbYzRE nﬁdw.rfg Hnwrbn W&H@xuﬁaly‘:wstiﬁen Sn of
fromaqj_pQS|t|onS| t he

hi n rom:t ng
| oEhe AR 0eaT 6f mantAInRd RSt bE P tatanal eantsr Po of
5 theewapé velthar 'ﬂﬁesélﬂﬁic\érﬂf sthlWﬁdsQG@ﬁ gas qrﬁytrhg case,

rted, ft t f the IPAli
20 1 Bhe P By, PRgiIAS SHo.0h e 1itiaadh aas t%PQSHéQPgHohEtween

di geetrioyationes deime?cn@bhar@ie SEPpHy pB@,ut@én gfhe PRGES the IPA
{1 BB stnrlfednBPtecthe: GaPsr' SHeragh oot vihe” water W is
Al treirmetiatedly, wabheaoampypby tHe nigolgeh biag)isd emat di9ing of
Su?ﬁéngFer O\? ca tB Sngaste'an Rccordlngly, the wafer W can be

25 efficiently dried with a less amount of IPA liquid, i.e., an amount of
IPA liquid to be used can be restrained. Further, since an
oxidation density causing water marks can be suppressed, the
generation of water marks can be avoided.

[0043]

30 A rotational speed of the wafer W at the drying step is
between about 500 rpm and 800 rpm, for example. A moving
speed of the supply position Sf of the IPA liquid and the supply
position Sn of the nitrogen gas in the moving direction D is, e.qg.,
about 150 mm/sec. Alternatively, a rotational speed of the wafer

35 W may be varied in accordance with radial locations of the supply
positions Sf and Sn on the wafer W. For example, when the
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started at positions slightly behind away fromthe
rotational center Po in the nozzle noving direction
D. [0042] The IPA liquid supplied on the upper surface
of the rotating 15 wafer Wflows radially outward on
the wafer Wdue to the centrilfugal force. Wile the
supply position Sf of the IPAliquidis noved in the
d;ﬂ Ysittors 'STCAhANSR r Sesﬁb(tﬂbwgpﬁﬁhéfd”insfhé’ afer W,
the [ gas 1s maintalned neare e rotatlona
cp:‘ca nalr hepegter ofy then waéeadWcenaysupsgl yincreased.
p‘ﬁéﬁh%u% vier e Sapply 2PobitfotBH ¥rRPSi Ie8id¥ radially
of e nitro gas 1s sit1oned
r AW aehin mw.afebvan heHetatianal m&s@.qfnt@ wafarsW may
t I ui | had t
ht'?‘e Igﬁerb'dq 150 9@ ﬁ a@ﬂ?}é’l bawayﬁ&e} trﬁlﬂrﬁﬁ‘ﬁg Eﬁe Wafer W

waf er

gawithsa dtlamet@mfn@b@a dihenaferpl r@ﬁp@bewdven ata
A%Qéglld}?s!?paérfé&gr?w 0 r@’rﬁe\ﬂh% ?ﬁeeﬁfﬂ&lgeﬁblsbfléjﬁé%(* and Sn

| e {efated dvlsblrus?edadms tpef abeut HAdmmiLrornekhe rotational
Si GftePo OFitHal wake QNS weéﬁwwlreq il Waf&PWSE%@nbéed riven

suppressed, the generation of water marks can
a\ﬁﬁ @Iéatapemé]spes@i of pEPtRBrVhepdde svpphe pasitdéeng/Sf and

atsﬁqu-edfdﬁd%@dsbﬁﬁ’swj% tREeRAR #8AYlke, 500 rpm and 800
3 4or exanpl e. movi ng speed of the supply
p

Q44h st of t he IPA liquid and the supply position
Sn of t hﬂt@l’ﬁéﬁqgw,%ﬁ'léﬁﬁ@§péewml‘@ 5@5bl)¢50@|ﬂ|§ns Sf and

e Y about 150 mm sec. Alternatively
Bdnothe me éPOSHW\/q‘rﬁ?C%@nvlar“@d’ bﬁ \ﬁ%@dd'ﬁhéécordance

vw with asdial Ié@&ﬁbh@r@ﬁ tPle wﬁPW'BB'sPtloﬁﬁSftér‘i’d'Sn%n% wafer

Sn on the wafer W For exa

podi t i P exammiesVhes; daer sapaly WPosiRiaNs iSf g Sn reside
waizlially inviigrd mtheowaifeﬁMedhefmUanBé[ﬁée&’Vtﬁ@rebﬁ may be

ceassdd; oFrah e, "Bt e iR taRy &F and s
r%e?nﬁéﬂ@i&nﬁﬁ?@h@@at@&n:&ﬁfegwéﬁéw the?"ie(ﬁwﬂ eﬁpeé’@ thereof
Gie BE o S SocactH s i Aihark water
a Wr aligth Iaodadnrrmeed)fOébBOﬁ mmnth@%myl NOSItlons Sf and
DO3h gy b e By Sk PRSI RE hER"SF SbBUE 7 AhEe2 when tne
supply positions Sf and Sn are located within a radius of about 90
mm from the rotational center Po of the wafer W. Meanwhile, the
supply positions Sf and Sn may be moved at a moving speed of
about 3 mm/sec, when the supply positions Sf and Sn are outside
the above range.
[0045] -

When the supply position Sf of the IPA liquid reaches a
position on a periphery of the wafer W, the supply of the IPA liquid
from the fluid nozzle 12 is stopped. Similarly, when the supply
position Sn of the nitrogen gas reaches a position on the periphery
of the wafer W, the supply of the nitrogen gas from the drying gas
nozzle 13 is stopped. Then, the drying step is completed. It is
possible to temporarily stay the supply position Sn of the nitrogen
gas at a position on the periphery of the wafer W to continue for a
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center Po of the wafer W Meanwhile, the wafer W may
be driven 10 at a rotational speed of 500 rpm when
the supply positions Sf and Sn are | ocated outside

t he above range. [0044] Alternatively, a noving speed
of the supply positions Sf and’ Sn in the nozzlie
nmoving direction D may be varied in accordance 15

V\"r\{\f/t‘i‘uléacweakuPBP@b'f% ﬁftrbb%rﬁ@ﬁﬁ'd’nﬁpﬁhé'ﬁ’éﬁPﬁEr?nGnd then

For exanp when t he su
p&9Pi e suPPArPTSEhe cXiteRICR GRS | }n.tmm.rfdasq] "the wafer can

V‘@feef‘n(We rBAaBPY ididegpeed thereof may be increased.
Ile, when the supply positions Sf and Sn reside

ri@%(ﬂy outward in the wafer W the noving speed
ther eof A?Qelmihebﬁrilﬁ‘/@vs&ép s fEHl&ﬁeGn e l#étaﬁéﬁ”@'fethe spin

in dryi ng t he ameter of about

mehudie 3sisppiop RRE ?ﬂ@nﬁ‘%ﬂ"%ﬁ @rn%'imd'sa@”ﬁwed to
NTRH e E‘}P@gﬁd?:feséb(?éksél M1 SeRe Wéﬁ’@rtwem %ilé‘m)éfed from the

posi tions Sn are | ocated wt |narad|us
alsfip douckmd teokhe keanstest Apmal avdnisethen Lﬂ?lolaﬁj@d from the

Wr'-Hr%rce\éé VE.@@@PQI e, I ftﬁ.@%ﬁhw@ry apeéhfelsoaﬁ p$foc@§§e§nfor the

be noved at a noving speed about nmi sec,
afftrhw RPFe Mk by égg @bﬁfétgmm@%ﬂglmpafﬁws 1 are
alFpvigheanoe. [ 0045] When the supply position Sf of the
IPA liquid reaches a 30 position on a periphery of
t HOQBLbr W the supply of the IPAliquid fromthe

T e T i e ey o
@%QP!%@F&’ waﬁermsu@%iw&aé'ﬁylé[}ﬂw i#e“ "qu'd (first
nifjGRDers Besmedosht tife djp’pékgsgﬁﬁacemﬂc:hg gidisfe&i W, Thus the

S&@é’n.omeé vatepaanerEy S BhStwabel T cR O s wafegW can
t Hﬁe rQlIrEWEUFOL@ﬂ: 4] aandomlmedomdm thleelmrllcphdry If addition,
N8R! Fog oA B LEKE g thl SF e VBB natura
t héryangplof ¢het hlfpmart rsmgfaceaef thee t Wiaseca®g, in hpartlcular a
wal Stiphar ?\e ERf = %blr\f/; ldri eg. -a%ﬁi%ﬁq 5t (g1,8 per surface
aryHpRERy s SRF s o handL it BEpaseli Pt bR
chofckhé wafe:rt wWizah banprévented - slEwen whasfthe apper surface
al lfoiﬁ?e wafer W is highly hydrophobic, the generation of particles
can be efficiently prevented.
[0048]

After the liquid film of the IPA liquid is formed, the IPA
liquid (second fluid) is supplied to the wafer W, while the supply
position Sf is moved radially outward from the rotational center Po,
i.e., in the moving direction D. Thus, the liquid film of the IPA
liquid (first fluid) taking therein and being mixed with the
deionized water can be flushed away and removed from the wafer
W. As a result, the upper surface of the wafer W can be uniformly,
efficiently dried. In addition, nitrogen gas for drying the wafer W
is supplied at the supply position Sn, which is behind the supply
position Sf of the IPA liquid in the moving direction D, so that the
liguid (mainly the IPA liquid) remaining on the wafer W is washed
out toward the periphery of the wafer W. Thus, drying of the
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enter the process vessel 2. The wafer Wis delivered
fromthe spin chuck 3 to the transfer arm and is
then unl oaded fromthe process vessel 2. In this
manner, a series of processes for the 10 wafer W
perforned by the substrate prd8essing apparatus 1 are
finished. [0047] As described above, according to this

e’WQF’é tcaﬁflS?h%rqlﬁ%tEﬁ' ° %&(eﬁrldr’i@[b?{/,lg %‘t‘ﬁgph%dof %he IPA

| ' m of
fdrqmdi ésectnc}fgd flhypd) used &oe d@Vlmméh@awalfew\meet redatively
d i
BRI NBEEIQCIG GehBRatiBRTor e RTee] chlised by 2

| Fehffer@mca betveeien t aorvola§| @cproperty quif oIHA land that of a
Cod’éif 'rﬁQe{J *W‘at’@rf E%R\eﬁ(\?vgser ed t'baENéPé 3}9%%5 §di5lity of

upper surtface I'n parti c
petrhqme?rﬁrtWereof t he generation of partl cI es on the
mﬂg%?% rface of the wafer Wcan be prevent ed Even

gper surface of the wafer Wis hig
hydr ophdditBoughe tleerpieaferred @mho&lasent:a@fbethe present

TR BUER, B 4Ekne oA ipibtigrhot imiec
( stecottie f abpue |esmb@pbm@mtto Foe exagphey m | dimied to a
L’e‘t’é}lrﬂcoﬁ tfdroﬁ/a? r' a stB’sec?iafé“i'hﬁg'B’e %ugl’?srédsubgf?attﬁefor an

rotatl ona cent

D.LGRus CtDléuhssnat:e,famﬁlat ‘substrate, a.wadnm skgstrate, and
fl4d @ taking therein and being mxed with the 30

dei oni zed water can be flushed away and renoved from

t hEOQ@Pdr W As a result, the upper surface of the

vaf er WeRd dethddf ﬁra?ﬁ PeeneHE'sEh%d YndW'h‘Fé'h ﬂH?a wafer W is

addition, nitrogen g dryin wafer W 1s

o LghbiaGtegtta Hie Chemm i3 eocess S%RP khedinsing stemthe liquid

thﬁlrﬁumlrﬁm 0§ﬂetp ogndf thé d rid’%tépquwowreme the present
novi ng |reC|on& sotatte35ll (malpf t he

HRVEion, S 5ok WmiEed tharetanrand \gah e rablied to Various

: g&\ﬁ'ﬁl%r bh@c@@éd\_ﬁhe%s@de.% ha dWérﬁﬁcéNlld'@itEuséﬁylnnﬂ'l@fchemlcal
e wal er . can . rdin

L BtAtess step ispaot Nouta (Beediat | tpEcidating dhe wafer w.

drvoﬂextahﬁ e fdie Yheanicae ? @té%s vsltép ml:ae,dué@h etching step in
rtli cCles cause

iR he D STRE . 1€ el ) oA 03 ol i
of ckemical liquid, such as HF (hydrogen fluoride). Alternatively,
the chemical process step may be a step for removing a resist, and
a step for removing etching residues. Moreover, the wafer W
may subjected to, for example, a scrubbing process in which the
wafer W is rubbed by a scriber such as a brush and a sponge, and
subsequently subjected to the rinsing step, liquid film forming
step, and drying step. Although a deionized water as a rinse
liquid is given as an example of a process liquid, the process liquid
is not limited thereto.
[0051]
In the above embodiment, the chemical liquid and the rinse
liquid (process liquid) are supplied from the same liquid nozzle 5.
However, these liquids may naturally be supplied from separate
nozzles. In this case, a nozzle for supplying the chemical liquid
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5 dei oni zed water can be prevented to thereby enhance
a quality of the wafer W [0049] Al though the
preferred enbodi nent of the present invention has
been descri bed, the present invention is not limted
10 to the above enbodinent. FdP exanple, not limted
to a sem conductor wafer, a substrate nmay be a gl ass

S%*Pﬁjt Hhezzf o s&-ﬁaylggt r aéuhﬁtséahﬁwé‘ ﬁ\rdwg)&éfsp?gtlvely

substrate, a ceram¢c¢ su t and
Tﬁépvﬁé’trﬁ@é W6 HeRArafkss cArmsd |nAmrc-|att\r@»'watbe wazzle for

Ig‘b‘!?ﬁpg Eﬁetrh?sépﬁ'ﬁlﬁ%a&r@égﬁ?gﬂrﬁgﬂgi@hé (fl@[%]rt arm 15

| m for , t he
slt gt S}LkR/Bth’éﬁ thenfluid saerrle 13@%@.%@ dsying gaSnnoéale 13.
Irvgogt and can be applied to various other

processes. Besides, a chemcal liquid used in the

cheni calGi¥eNpheces as cani example ot descsibe | theiiliquid film

f e5rivliRgNsbEp tfge Adfle Mh vﬁ9|rch9)tﬁ'ép:IPA mfh ﬁh%ﬁ‘r&a'flund) is

process step be an etchin ep
watepligd @népd}li@jr%até@apl 9ﬁngef Rer ef bhawatemWag@nd a liquid

chgr qal fdﬂrﬁeudbysmh.zaﬁgHEhéhxéhQﬂ%géi WBF&@e%aused by the

Al ternative heni cal process Ste
stepatiepn eéﬁ%euwgf%r Vési stowawmer,.2a raegheg ﬁerfqrmtm @gliquid

etfnm 8 r'i&s'll‘##iftéd e eeer th%%ﬁ'lewch%?]ﬁpw #dtlon of

for e a scrubbing process iIn

wzsh@r IR ﬁqp%u@@mbea @@Nieﬂelabﬁ)&% the wajeisW hrtween the
S%B@ﬁon%mdceﬁt@swemaytﬁebpep‘tperﬂers’o dfhenel uﬁdf@e W, while

m f orm_ng. , step, I ng ste

id fi
A|r9E%U@s ’éh%e‘f"éﬁ‘?rzéM vszf‘th'ésCﬁS?@]%éN% G; aa.uad film can be

9's‘(ﬁf\a@|§/ foYrAddP! B @hiR rREESESES theosuﬁgiw 'ib%s‘i’fn@ﬁeéﬁ the IPA
reto. [0051 n the above

h&}ﬂgnﬁ'liﬁsy n@%@ee%ﬁggﬁg Yorn.oa/eamrweomw@ an; gutyard or
( phRcRESdiregtioh r@raetnﬁemoluh@rétramﬁalecéﬁf@r quldJerbe radially
hese nat ur
e Satenphen oo e e B R R CL b po. A
fcirhosmwg)lspétm fofiea tshfprplyqioéntmn of the BPA Iaqmdzgﬁu%tfﬂmd) at
SYRE P Rl Ses brEReaB) Sasteeitbag,shit of the
f gupply position Sf of the IPA liquid (second fluid) at the drying
step. This enables that a liquid film is formed more rapidly. At
the liquid film forming step, a moving speed of the supply position
of the IPA liquid is, e.g., about 150 mm/sec, and a rotational
speed of the wafer W is e.g., about 300 rpm. The rotational
speed of the wafer W at the liquid film forming step is preferably
slower than that of the wafer W at the drying step. This enables
a reliable formation of a liquid film, without the centrifugal force
discouraging the liquid film formation. On the other hand, since
the wafer W is rotated at relatively a higher speed, the wafer W
can be promptly dried.
[0053]

The first and second fluids, that have a volatile property
higher than the rinse liquid (process liquid), are not limited to an
IPA liquid. Instead of the IPA liquid, an IPA solution containing
IPA diluted by a deionized water or the like may be used as at least
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supplying the rinse liquid may be supported by the
support arm 15 that supports the fluid nozzle 12 and
the drying gas nozzle 13. 5 [0052] G ven herein as an
exanple to describe the liquid film formng step is a
case in which the IPAliquid @irst fluid) is

supplied onto the rotational center Po of the wafer W

Se% {) e first! B sfegrogﬁfjtﬁ’dl (P'Oe?gpgaft'é‘? referred to as

force cause i on of
Tchrryuw fM\dé'\)er Iratinist tmle,f an amoumigoﬁ thieqdirying flund to be

50800 G4 bEC LD, yENCTRBElE 1TGetERlY i cost. 1o
vvaadxilltWrbéDmedrqmlidestatﬂ athlemh‘lylngrﬁiletd n@aurﬁaktewan atomlzed
pesrtfathE i rIbOPs ran‘(\ﬁ é"’gbggﬂ 0L @tlend f*%eﬁﬁﬁ?ﬁl& a mist

ase as we Im can be
f cyfnkRA liquid, ahnistef iBA,sa uélcsup@mgpgo@pobroroa vidpor ofIPA

'Ps%lultio%o(ﬁjnﬂ?é’d ‘:{}mﬁhj’ 9 ghafﬁﬁ\/ \f?ﬁ’ WHQE@IE\/a'E)or are

twar | on rel
r andxedhanayde ysepdd@s the ldevynwifhndy de@so@amutu re of the

ONFstPbr R F?hﬁtéLﬁaﬁ[ QuEHea§ %ﬂ%ﬁha@e@fﬁ b%ouaéd as the

novi ng F poSI
(fdrrwngf luidy) Momwefe an quganic snivemhtngtatmpgu an orgamc

PEEARIG [P a4 B (BRIBIIGD cHBR) YartPSicdBhe™ and 2

at t
THi@ueha@nte@lmngta aurfaqm @ctiwmaggntonavdaerused as the drying

f%‘l’hgi Y. Iﬁh thwec#équbﬂyf étﬁléo@qqy! ﬁ?}flé‘tc{@ﬁé@ state, a

posi tion
e. J@t flamatatﬁcarnmasyapoarﬁta&er widtdonalAlge lgp@wcase where

s T
Speeég,?é Lo bFeieq o2RAKls i PRIid TPy (0] BF tABYarer W can
i sbprageeiamted dyosknuitanequsly $4pphingad drwmatgansuch as

drthSggthas Thrrm%nadfﬂ smoanf%lf'tﬁalseeédﬂm.artooée fised can
liquid wi t hout the centrifugal force

di @eaﬁq@wq he0 thatiiay reduetiosy ihcosh Cambenachiawad.
h s5§ince 30 the wafer Wis rotated at relatlvelya

her Speed, the wafer W can be pronptly d
0053 %@ernagvewrs%@essaqu. Ptopsechadbfiaid may not be

Vgi:rcjg:deﬂé?lﬁ@l@%fwothéahem?fé(aﬁwlwer bnéénblt?%ﬂIPA in an IPA

t
|.-°q<eﬂu&'°rr dss%%dg%ft?t%éprgmluﬁ nRd %rf?qﬂmtxopﬁtl%hm an IPA
C%I@tfbrﬁ‘ﬂlsb%ﬁthéts@éobw ﬁuqi@lnaayb@dw%@nmom%ach other.

| IKfstern%tlvelg,s(satates (aphasess) o?the first fluid and the second fluid
may be different from each other. For example, it is possible to
use a liquid such as an IPA liquid as the first fluid, and to use a gas
such as an IPA vapor or a mist of IPA liquid as the second fluid.
[0055]

In the above embodiment, although the first fluid and the
second fluid are supplied from the single fluid nozzle 12, the first
fluid and the second fluid may be supplied from separate nozzles.
For example, a first nozzle for supplying the first fluid and a
second fluid nozzle for supplying the second fluid may be
supported by the support arm 15 so as to move the first fluid
nozzle, the second fluid nozzle, and the drying gas nozzle 13 all
together.
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one of the first and second fluids (hereinafter
referred to as "drying fluid'). In this case, an
anmount of the drying fluid to be used can be reduced,
which results in decrease in cost. In addition to a
liquid state, the drying fluidTmay take an atomi zed 5
state, a jet-flow state, and a gaseous state. For
eIP Eg, a mst of IPAliquid, a mst of |IPA

ution, an | PA vapor, or a vapor of IPA solution
(ni xed Yapeo- flund\mwlepmammﬁ used wst arnoaple far supplying
mtﬁﬁdbr{?’ﬁ?@ kfﬁ.nﬁsedF@P eHmpl¥! %91 fI'P%«I ‘F'quﬁ’ﬁsﬁFle@A %olution is

m Xture or vapor' and

n.form;aeslw@sﬁartalyert@vcus‘wdagoznbe 10t<may1¢igfkqvu|qf a number of

St R ORI By PALYRG 1A, 868 39 81 8301 juid or 1P
al$@|atl0InI,qand @o@ta@i,nsughaagum%rogedttga& agdme degpless are
Sug%e?éréﬂé% ?gytﬁ‘cg S% a‘%rgd Jlg&éd;tf_??ﬁg%e ANY- ﬁhﬁt’i Shozzle. A

as an atom ze ! . St at e,
vatouckirg of thel two-fluidonpaziendscaok hnvtedlsotaesmternal

f';ﬁiﬂﬂﬂ?{gﬁ) SEGtacch}e %eggnl.g:tﬁ'rénul ?Hrééitrégp%fl rhi¥ing type in

|'erate aneous
swpbich agh@uui@.nldgagg@sa:ehrmxednwt%g@n gas. Thus, an
a 7 f the second fluid to be used can be

decreased, so that a reduction in cost can be

achi eved\nqtrbmzqmbzmimmt ahthedubstrate prosessing gpparatus
%ﬂmd\}oﬁ g”dj fsJ' Hégcﬁg)eérc]jgﬂélo% 'Igedﬂlb%bbgAﬁ?érﬁ a supply

sd?Qﬁltl@m §§\e@f astrpssnf gagt(drrvm: aafiNezate diytop wefer W is

'ft% t.'o% aPeHd o aigagm %g‘%tﬁﬁf@?doff hHi ﬂ»maqstha (second

er ent rom eac ternati vel y, Stat
( Fhaisbs{flgid tnazaier12) rhoutheawa@fendNs dBoadratalienai direction

rm(scciQW)dbfftﬁéanbféf wn eaahFigt. er a ﬁﬂbpg(ém?bebf theIPA liquid
d such as an ||

P ihg Moznie 12 ldapigted BYa cecls, Afadisaied by the

- a Woﬂéerﬂmlep/édd auswp gy bhea iﬁct@i%dnfti'égéng‘ég@ﬁﬁh the nozzle

th b t [.th
AN ST N R braken' ife. A

an”é’rﬁtﬁérlﬁomth@foHé%upfdlw éir@dl¢ﬂ @répﬁ@f@nféwlw ffh)é supply

b t
¢ ndsitin SFandE SERRRCRITCREUIS supply athogkn 1§ represented
setwrtﬁeféwpswgasiteoﬁ Sn sumplmerlgr t@ﬁneewnﬁeféupmyrwsutuon

(156 RN Ehe TasationAlSEMIRE BecHE  GRtE Y Joceaghpther. A
t Nendri EIGnthCchel sufbﬁlwldosntlon Sn and the rotational center
Po of the wafer W to each other. In this case, the line Ln is
displaced from the line Lf at an angle 6n which is smaller than 90°
in the rotational direction of the wafer W. Thus, the nitrogen gas
(drying gas) following the IPA liquid (second fluid) can be
constantly supplied to the wafer W not only in the radial direction
but also in the rotational direction of the wafer W. Therefore, the
wafer W can be rapidly dried by flushing away the IPA liquid on the
wafer W away by the drying gas.
[0058]
Another embodiment of the substrate processing apparatus
shown in Fig. 6 is described below. In this embodiment, opening
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together. 21 [0056] A two-fluid nozzle may be used as
a nozzle for supplying the drying fluid. For exanple,
an [PAliquid or IPA solution is formed inside the
two-fluid nozzle into a jet-flow of a nunber of 5
particul ate droplets by mixing2a |iquid, such as an
IPAliquid or IPA solution, and a gas, such as

gkdhﬁ’@ﬁﬁogﬁﬁ 1 9 ﬁdﬂPﬁDﬂ %_;a%r %ozfﬂfeiﬁri%t PO H‘iﬁnggﬁening
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cl‘?F&ﬂ%' ”le%:?ﬁﬁg UZ("? SURYR 'tHeF'&ylﬁ%ogla@eﬁﬁiﬂ@dfﬁ has a
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n.rﬁc&geau@@@omnynagl%yvhmﬂ@ngw € és tongeethapnia digmeter

pchfl EH@?%uq‘é‘r‘a%ﬁe‘Pﬁng)f%§F eS| &i‘rﬁ@ngor‘i’fofad“hghmg 5érarea An

second nozz e 12) to
wo the drying igasis Wrgestthan divensien eha suprly syea Af of a

F'éleﬁo'%d a fhiepP ! E(IIﬂAeah@ﬁud hebeAéﬁaﬁH' plle) f r o0 tehee durectlon
nozz e12|s depi ct ed circle Af |nd|catedb th

brfdidendissl] aan@ atrsajprmgzlsr 80%Ng HEractioggdh gaEhls design
freman s Wh&rggeﬁ%ﬁ c%‘?rpbéts%ﬁfﬂ&}’eﬁtlwﬁfdlﬂlé‘d‘ at a position-

i ndi cat ed roken |ine. cent erﬁgm nt of

e Fas SAPRAIY ROSIHOSLST b thy HRUIRGEISCtioR R sohat the

SfI’PA@rIFhLﬁdcéﬁhebep@fméléﬁtw heasHea! éiw%ryﬁfby“'thbsnltrogen gas.
r epr esent ed suppl y position

colnete 9rﬁhéh§uw,§1f9r Pstan cme e&lcmﬁrrhé@mm ﬂasw&i
@s9fPo of the wafer Wto each other. A 25 line Ln

connects th suppl osition Sn and the rotational
cent er t imitgd lywaﬁttrmwpog@acﬁ heg.93% usedsat bhe drying

t hetep nfavaelénomérpim@afsr orm’hbajﬂymg gés 8 naa lizpzed to an

on, Wthth?SH’aH han Q%Ik ggrota .onal

di NI 185 Ut MaYeR eelrwr 4 5ot i Hais Gse, the second

(ohlmmg(e;gs) IfP?l | 19y tvhllendhg/hés q?]leein(fsapp\t/ivédf loA otén upper
n sta ppl i e, waf er

Croyrtaciaaf dhe Warel Bheas B, rlishen ddYotad Sing of the

diwatér 9w ca‘n b@ph‘@ﬁrﬂfte‘d/ Thergefdition, tthee dwafrey gdscartay be a

be rapi | byflus{bﬁ awa hetIPAllth@

th%as,wgpg% %ﬁi} YiRr e 3 ‘éé@' s humid emg forcibly
lowered as compared with a general state of the gas. In this case,
a humidity near the upper surface of the wafer W can be reduced
to facilitate evaporation of a liquid, such as the IPA liquid, adhered
to the wafer W, whereby drying of the wafer W can be more
expedited. An absolute humidity of the drying gas is not more
than 1 g/m?3, for example.
[0060]

Next, another embodiment of the substrate processing
apparatus shown in Fig. 7 is described below. In this
embodiment, there are further provided a fluid heater 67a that
heats a second fluid (IPA liquid or the like) to be supplied from a
fluid nozzle 12, and a drying gas heater 72a that heats a drying
gas to be supplied from a drying gas nozzle 13. The fluid heater
67a is disposed on a fluid supply channel 67, and is controlled by
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[0058] 35 Another enbodi nent of the substrate
processing apparatus shown in Fig. 6 is described
below. In this enbodi ment, opening 22 dinmension Bn of
a drying gas nozzle 13 is larger than opening

di mension Bf of a fluid nozzlé& in a direction
perpendi cular to a nozzle nDV|ng direction D (herein,

V\? co‘%{trr‘é%'r ecl ]f’;l"gré (?Wlﬁ @55%%@35 r 12?%81%05%&"@?@% inert
cgasuBappbpe@halgneQeVZ,\/\hlﬂde is heontrpiliegl dus thez goataller 16.
h A 8l

%ﬁgeﬂum% a dlg?rae?@r )} B% ?ﬁ? cl rcu a?q%p@{n?ﬁgé ?Iua{d supply
Tlsourcehﬁfe.n5| on of a supply area An of the drying gas

iz qer than di nension of a supply area Af of a
scon&flwd(lPAIlqwd for exanple in the

directi 50 Swppbt feorm theafluid ftQ"Z@'ﬂojzil @ sas@nd fluid forcibly

d'h %gt[eaOB %J r\"lt?ﬁdj?x%é?c'ér e?sbse‘sa ttE%?EPétﬁﬁ%eﬂnéﬁér than a

esu I Cl en supple at a position behi hd
smmnyalpbempeﬂatsrel pramotesvevgparation eh the figst rféwd and

t Qﬁe :.‘,&%Ad @'I‘Uld_rlﬁ?d"t I?Sv@ftfé%h %v@%é’@%a%eaw&wt Ahereby

rogen
ethﬁcwaﬁerw\l canibeimorei e ﬁflagslt[\o@squmslmllﬁﬁl&d teosupply

n'fFér‘P‘Q?Heg@ﬂgn@ ﬁé!é' HSZSI%S%h‘?bSede @a@rﬁ’d&@blysh%%ted at a

be an as I's not
||tmmearat<uran highet §han bat m;m emperafyg j psomotes

(S‘I'att w o? ?E‘?fﬁﬁﬂg?‘ Hels8co6RIKluid Fhat have been

has een sup on an upper 20 surface

ofSltPrpdl%f@r t‘hﬂ:émaiﬁ!' fWué’MBG"QWéyt anwaleyi Wy ginthe more

vvzgfﬁraé/}mgrh,k?g pronoted. In addition, the drying ga_s
gas, such as a dry air or the like, with its

h KﬂQﬁZ]/ being forcibly |owered as conpared with a
gener al AR rEmbRiifFent bﬂthé's%tié@@te aobe@sldigtdpparatus

D hawndai . & deaseitad RTW: a In V?éfs"a‘é‘ FaghEnthere is

' Ffﬁrl:héiﬂ'd?ovwé&rédsuét‘i’oﬁ hﬁot\ﬂfeeBOV\th%%nﬁ:MS any aRthedphere

the wafer Wcan be nore di ted. _An,absol ute

huHga By pr@ﬁesw'rfmgo@aswpageﬁaﬁ =i RRRCHIGy the suction

fﬁioﬂg”@be prdviaed wibl d\l@dotlo?rﬂQidt&iln@ﬁB%I rﬁéﬁlﬁspésed on a

gesftmséjq,rsé:gar%tgf%g,r e Ssl'pé]gthg%p%rt%nu%fzgpél\ﬁo Is mo%ec] together
with a fluid nozzle 12 and a drying gas nozzle 13. In this case,
while a supply position Sf (fluid nozzle 12) of a second fluid is
moved in a nozzle moving direction D, the suction opening 80a of
the suction nozzle 80 is maintained farther away from a rotational
center Po of the wafer W than the adjacent supply position Sf of an
IPA liquid. A suction apparatus such as a pump, not shown, is
connected the suction nozzle 80. An actuation of the suction
apparatus is controlled by a controller 16, and a suction action by
the suction nozzle 80 is controlled.
[0063]

Due to this structure, at the drying step, moisture
contained in an atmosphere near the supply position Sf can be
sucked by the suction nozzle 80, while the second fluid (IPA liquid
or the like) is supplied from the fluid nozzle 12 which is moved in



10

15

20

25

30

35

enbodi nent, there are further provided a fluid heater
67a that heats a second fluid (IPAliquid or the
like) to be supplied froma fluid nozzle 12, and a
drying gas heater 72a that heats a drying 35 gas to be
supplied froma drying gas no28 e 13. The fluid heater
67a i s disposed on a fluid supply channel 67, and is

Caplef ﬁ'kd}ﬂ?‘ldoﬁi tich §9Nt LTt toin EEepPé\YéH%c%ﬁat moisture
heater 72a-is disposed on an'inert ~gas supply channel

74n @i precessindbpageLy isiissemadin dheisecomadlvidusdpplied
h i i i
s%ét?et@%%L@@%&%‘t%"sﬁ&mh?r“&%gv-f [ TEHELRERE water
a Wecoma fheii fiayorably ydriesht edIpy padticukard byatsucking an
67. t hhgh Iyt

o AEPSBETERSY 3 POSitoA! BhepR™r ThelRBBly FIREIGH Siof the
seagnand Ifluid tmihenanavingediragion 42, aa merevdmmrowed effect
W@Jrf@ﬁ dBthifeqaf er Wcan be nore efficiently dried.
Simlar

y, to supply fromthe drying gas nozzle 13 a

dridQfedbas forcibly heated at a tenperature higher
than a Wolp ¥
rot 11 e e AR Sops AR i dcanift dilfaratus
s wadn big.h2 iswlescrigedibaleny e this emwdineps, a center

- G i 0 LBAtalati
R B R R A T
i tosberwpéer W) iswthenemhedigngatishawn imhéEig- Bsis positioned
f Vi i ozl t S :
| Shoeh 91815017 RSN SToptyfe HRElel1 25ty Acond fud
be( 1P e diquid, of H@%u&q)ogp the: wafegoWor by iadsatakionah direction
suGtd [ ysS di t car
SLGCH A GahEr e, sy Sl APPRLL T LdBpl are:
wi ehtherserend diid fnomablae nerzlend 2giss depictad by a) @ircle Af

t hirrlieat&d byMthleebRoReRPliepaid iPRuPpl{f ksl dToazdM//ing gas
a SecC

troRh SR o b sted ey ceaBindcaced By i broken
nogake 90 denteri pomthed £ tiigiplgnayedrAMig Fep idediteld by a
center Po of .the \elafer Wthan the adjacent suppl .
poSHBPbh PSSILONL S 38 3 Gemter ottt PEENe, SERIYsarea An is
SUfdD s entiednTby ptsispemMn . pasitioporBect ed Iihe Bficddriects the
noszt%SIySBbsﬁri]o%Céfug% tRe soefcc}nrheflﬁlilgtalnoé]a rotational center Po of
the wafer W to each other. A line La connects the supply position
Sn and the rotational center Po of the wafer W to each other. In
this case, the line La is displaced from the line Lf at an angle 6a
which is smaller than 90° in the rotational direction of the wafer W.
Thus, the preceding suction opening 80a can suck an atmosphere
above the wafer W, just before the second fluid is supplied to an
upper surface of the wafer W from the fluid nozzle 12. Therefore,
it can be effectively prevented that moisture in a processing space
S is dissolve in the IPA liquid supplied to the wafer W.
[0065]
In this embodiment, the fluid nozzle 12 and the drying gas
nozzle 13 are supported by a sole support arm 15, such that the
fluid nozzle 12 and the drying gas nozzle 13 are moved together

with the support arm 15. However, the fluid nozzle 12 and the
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30 apparatus is controlled by a controller 16, and a
suction action by the suction nozzle 80 is
controlled. [0063] Due to this structure, at the
drying step, noisture contained in an atnosphere near
the supply position Sf can be2535 sucked by the
suction nozzle 80 while the second fluid (IPAliquid

WBr Ut GeRes et negint R crtal Y ScARARE skpport arms.
can be bmetmﬁt@mhqmmaﬁtswhlée he saéoadoﬂus@nﬁgsupplled to
SEﬁS%NﬁféISW“ FNRE hazilfsé?lé%ﬁﬂctﬁé lf%f' r‘%‘@%‘s‘ ﬁ9¥zle 13 are

onto the su pOSI 1 ONn
t FRoVadein t cmdfraaﬁcnwr;elatwedto thepwafes War.e.byn the

S‘n"ﬁ!ﬂ/gggp réct%ﬁrét?P ?’-[@\ﬁé\/e? E’r‘i’ééh?nﬁnnégf@l faﬁﬂethe drying

suppl osl tion secon e novin

duglaécnpéﬁlqaﬂamam.b@ meyedda diffe@nt dHeasonsht aj ned
g@@@ ]Anot her enbodi ment of the substrate processing

paratus 10 shown in Fig I's described below. In
this enbod n@rﬁtemb%hm%mt OﬁﬁhﬂtSUrhStm@ pieEessing apparatus

ogf.wvm |ﬁqfig°f16 ﬁf i Y wabﬁ 8fh &ﬁlsaém@odirﬁehlaea fluid

er Win the e |msntsovvn|n Fig.
p&¥izzienled anthaad rvint dasHpPryziR did A6R rgsp(erqtmly supported

nWE@p%@%t@s@é@ﬂOBgn{é UW‘F\ICK\'&?‘UE{@#& Gs ‘HlfFéP%Ht' f?%)m the

t he wa in a rotational direction CCW o
t IEnRadiment $fhow.rgm 619% hitp4. t dnrihis eembgdgnmty the fluid
arr%zl@flkhﬁnﬁe%ﬁéddﬂ'ilﬁgj dé@rﬁdiﬁen%zbﬁ‘el?adl%lly moved in

de |cted by a circle_Af " indicated by the broken

fferensslivechiens of Té? begnesiissthereare Wﬁ&e% |5§3°5ed
d%oi;@{)%r@ﬁrﬁh @hé@b@pﬁ‘brté“ﬁhéfﬂ@m ﬁbzﬂ???lQré’fKG% st bBSrt arm

kot stipboriase dming. Sanindialort & i he g Aha s1eb, the

Streegxelc@r\@sAppmit afr?ﬁ’ aa‘serrtaenah}' mofi'élﬂpirl/dmérér?ptﬂ;] rections
I N CLS u 0 e

St A dlen B08 R Buco el B FeRtRyier Tetmdudner Thus,

Wth@ ﬁfaRhnotzBRif 12fand theldryingnyss Aokbke §Bm*e/moved radially
nal center_Po, of

D, o raffertatit < ari8RZ, at A anale Laf [ E8Y®’ ffom 2
dlr@l@bﬁomlfcrmdrheold)mehéfwafelalwan@“%(ih thvilai cahse,sa supply
srmll in the rotation direction of

siBian SThok 2 £Ruing G nana Al 850 el MRSHISN digrer to
Slthle 1wtadtowsiptenter Po of the wafer W than a supply position Sf of

a second fluid. That is, a distance between the supply position
Sn of a drying gas and the rotational center Po is controlled to be
constantly shorter than a distance between the supply position Sf
of a second fluid and the rotational center Po. Also in this case,
with a rotation of the wafer W to move the second fluid which has
been supplied at the supply position Sfin an upper surface of the
wafer W toward the supply position Sn of a drying gas, the second
fluid is blown off toward an outer periphery of the wafer W by the
drying gas supplied from the side of the rotational center Po, so
that the wafer is dried. Therefore the wafer W-can be efficiently
dried.

[0067]
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above the wafer W just before the second fluid is
supplied to an upper surface of the wafer Wfromthe
fluid nozzle 12. Therefore, 30 it can be effectively
prevented that npisture in a processing space Sis
dissolve in the IPAliquid s lied to the wafer W
[0065] In this enbodinent, the fluid nozzle 12 and the

drying gas; c%%ézb\ﬁw%r% e ﬁPRPQ{dzeﬂebYZalssﬁhﬂd%‘dPWd a first
arm 15, such that nozzl e
dflyiidneealenand| @ sg;oarda f&wdeaozébaetaﬁeﬁiem'heﬂhébove and a
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eI ow. dinment, a flu 10 nozzle 12 and

iR B O aﬁsl%ﬂesn@%%en 9aejndshe s cess Vessel 2
S%%aéqﬁl?rrﬁklgc,g/ogﬂ t@hsdHatCééjLﬁsﬂsSa%irfrﬁﬂW around a

mthe nt shovvn i n_ Fi

emsatarmihtheldnby ra §Rin Gakcke3 129@11:‘:1%&%'@&}; a@tg%@r 85 can
”%Zdéh%t]agh {ﬁldl%?'lﬁ'ér){ et bPocé%élfngf gphcdis @ﬁt‘dr@ﬁrocess

e <peci here are separ at ose
sugssel gk m Whensgaporng ot ﬁtwf‘%lg qggmd film

SLfBPﬁflhga‘sﬂéthﬁH e PPRiagt Bee ] thied h‘.iiﬁﬁldiwzﬂrﬁ tﬂa% process
e drying step, the reéspective Siﬁp é ar s
racﬁ%ﬁqﬁrﬁ;merw st eQINAAT e WAk Hogdiumgidisy %@%Cbﬁm'cal
186kdBess &Repr Andfthe caRbimy | sted6 (i gthis) caeysit can be
zle 12 and the,d S nozzle 13 ar

ey aniedi ot possite: aorkeimad dnotie Hbkesshia Yace S is
ardiggehve®fiin 0 fastrame ofcttas FiestlamkEseeonBoflafds Bapplied to
e 7 Bt ens 58 choBlF of pBELEs 8o T huder w
r Qif@ér%“id daedt&in Be pfeamwf eln\&dditiorg dmpngyof the wafer
batlieen heexissifsd ehie SVs80 4R o urying gas and
t fe®9ptional center Po is controlled to be
Another embodiment of the substrate processing apparatus
provided with a humidity adjusting system shown in Fig. 12 is
described below. In this embodiment, the humidity adjusting
system 100 is constituted such that a gas with an adjusted
humidity is supplied into a processing space S in a process vessel
2 from above, and the gas is discharged from below.
[0070]
To be specific, as shown in Fig. 12, the humidity adjusting
system 100 in this embodiment includes a gas supply vessel 91
that supplies into the process vessel 2 an inert gas for adjusting a
humidity. The gas supply vessel 91 is disposed on a ceiling of the
process vessel 2. A baffle plate 93 having a plurality of gas
supply ports 94 is disposed between the gas supply vessel 91 and
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constantly shorter than a di stance between the supply
position Sf of a second fluid and the rotational
center Po. Also in this case, wth a rotation of the
wafer Wto nove the second fluid which has been
supplied at the supply positi%?l Sf in an upper surface
of the 30 wafer Wtoward the supply position Sn of a

d n t cond u
ogri{éérlggg?éﬁhé{&ﬁ tQhe '{'Ag?e?ﬁs' §u|§tJWWb@|ftfs t901»\/\@&@ aniformly
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dﬁi}ﬁ)é@@fbﬂ% &inR! h@‘? froﬁ"'ptrl't% Wwapply yegsel, 91 into the
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carrying out t.he |
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hum di tylat theprclg:ems 5 Ity o the

SS ste the rinsing
st%’ﬁcelsﬁ“?%sé)a&?sg C?E‘%% ”b@cb ﬁ{r%Q/BHptoé&‘fhat moi st ur e
cc[mt(pzp]ed in the processing space Sis dissolved in
| east, one of 1 e first andg cond f

ed
fo 20t RORSar adtsting o RumyBRSTSipbliehi el P S supply
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[0072]

In general, a clean room in which a substrate processing
apparatus is installed has a normal temperature (about 23°C) and
a relative humidity of about 40% to about 45%. The humidity in
the processing space S may be decreased in comparison with the
relative humidity of the clean room, at least at one of the liquid
film forming step and the drying step. This can further enhances
a drying performance of the wafer W. In this case, the humidity
of the processing space S may be, e.g., about not more than 25%
(relative humidity at a temperature of about 23°C). Alternatively,
the absolute humidity of the processing space S may be, e.q.,
about 5 g/m?>.

[0073]

Adjustment of the humidity in the processing space S is

carried out at least at only one of the film forming step and the



25 provided with a humdity adjusting system shown in

Fig. 12 is described below. In this enbodi nent, the

hum dity adjusting system 100 is constituted such

that a gas with an adjusted humdity is supplied into

a processing space Sin a pro%%ss vessel 2 from

above, and the gas is discharged from bel ow. 30 [0070]

Tgl B?n PR@D. | CHoWe e Wiot rI'|rﬁit%d tReréts twe Wiidity of the
J system 100'in this embodi ment’ i ncl udes a
@§0§§§§IF39 véBéée §1 Mayatbeupgiveted nbetweepridiesshemical

Vzﬁ%%lesg step! Qﬁﬂttt{@ﬁrfs‘?hgaélﬂéb?'t | AGcetnatieIg ‘tMe th‘ﬁudnty of

vessel 91 Is disposed on a celllng
35@@&@%%9@&@ Sanay e constansly HQW%‘JC&
plurality of gas supply ports 94 is di sposed between
the gas supply vessel 91 and 27 the process vessel 2.
The gas supply ports 94 are uniformly distributed in
the overall baffle plate 93. The gas supply vessel 91
is connected to a gas supply source 96 through a gas
inlet channel 95. A humdity adjusting nechani sm 92
is disposed on 5 the gas inlet channel 95 to adjust a
hum dity of an inert gas supplied fromthe gas supply
source 96. The hum dity adjusting nechanism92 is
controlled in accordance with a control instruction
froma controller 16, and is capable of adjusting
noi sture contents contained in the inert gas to a
gi ven value. 10 The inert gas supplied fromthe gas
supply vessel 91 into the process vessel 2 downwardly
flows into the process space S above the wafer W
which is held by the spin chuck 3, and is discharged
t hrough an outlet port 98 fornmed in a bottom of the
process vessel 2. Thus, a downflow of the inert gas
with its humdity adjusted is 15 fornmed in the
processi ng space S, and thus the humdity in the
processi ng space S can be suitably controlled. [0071]
A gas for adjusting a humdity supplied fromthe gas
supply source 96 is not limted to an inert gas, and
may be another gas 20 such as an air. Wen air is
used, the humdity in the processing space S can al so
be favorably controlled. [0072]



In general, a clean roomin which a substrate
processing apparatus is installed has a nornal
tenperature (about 23C) and 25 a relative humdity of
about 40%to about 45% The humidity in the processing
space S may be decreased in cgﬁpari son with the
relative humdity of the clean room at |east at one
of the liquid filmform nq;@Apnqsand the drying step.
This can further enhances "a drying performance of the
wafer W In this case, the humdity 30 of the

prlocess!Anguﬁﬁﬁfaﬁtesp@deﬁngen%th@@%nﬁﬁ%lﬂ@rt‘hé B6éps of:
25% (relative humdity at "a tenperature of abou

23C). APfergagingthe Sltht%tr55§d?\Otaepﬁ‘aﬁ¢§$ WLUfJ/the

pr ocessk§emsRA Caenéur@ynhﬁonemﬂu,p A uifaeedfthe EQBZ@&ate by
35 Adj ust rreggrof t he hu d;% n the cessin

pr
SSUPPIYING (tBerean ainidl ayihng %mggﬁrt\magt'ntm than that

f @i prbeesaniquide 28d dlryI ng step. However, not
Ilmtedthereto the humi of the  processin

Sy bEURRVSEA HREGRLTUIN A SaNSTORIsIgphgan that
ar¥ trt@ pfrbEESQQ|<§t§i%loto/t|l'1teetjg®‘érVﬁmfacbh6f hh@@lmgtretg while

the pr.ocessin e constantly adjusted

crafsgng t 'Aesﬁ%{g&@t%f WHE'Ed8i ng met hod conprising the

St eps Ofaft the Qﬁéﬁ%f%ébﬁllﬁ brie aeeobd AuRd Oéeé‘tﬁpply position
ujd; formng u an_upper
Ligseecrudiy i, 8Pnaugﬁ§mla Poved FREfally outward

h&éllé\ﬂvé ty ahestatdmdl tehvert bAthehgubsafatehe process
liquid; and supplying a second fluid having a higher

volatility than that of the process liquid to the

urmer saHeacsulodtrabe pw@@ésgh@ rwbtlh@d beterding ttee cIa|m 1,
L# ate vvherel n at the s he second

€6 QURRNSPYsia Emigal g Wéogsé naqul? Tot Rrgaaseing the
smmmaee iy aoghdmiadi diquidpWwefard thelstépwsf ppocessing the

rotation ce r of the.substrate. 2. The substrate
%‘&%% ﬁ% %Eﬁgo%&f@érsdl'ﬂﬂ 0 claim1l, further
corrprl sing a chem cal process step of processing the

S”a:’lﬁb@y@gﬁgﬁ Fotb&dthd MEtRES L08PATR Yo claim 2,

‘cess
wherem

a hydrophobic property of the upper surface of the
substrate is increased by the chemical process step.

4, The substrate processing method according to claim 1,
wherein

at the step of forming the liquid film, while rotating the
substrate, a supply position of the first fluid to the substrate is
moved radially outward relative to the rotational center of the
substrate to form the liquid film.

5. The substrate processing method according to claim 4,
wherein

a moving speed of the supply position of the first fluid at
the step of forming the liquid film is faster than a moving speed of
the supply position of the second fluid at the step of supplying the



substrate by the process liquid. 3. The substrate
processi ng nmet hod according to claim2, wherein a
hydr ophobi c property of the upper surface of the
substrate is increased by the _chemical process step.

4. The substrate processing nmPhod according to claim
1, wherein at the step of formng the liquid film

V"hs'e'c%r{d)?ﬁ} ng the substrate, a supply position of
the tirst fPuid to the substrate is noved radially

outward relative to the rotational center of the

Sypstratygyd %Jlﬂéﬁhié‘epH)@é%Qn@ 'rﬁétﬁodTB€c§P@ﬁfg" &8 claim 4,

processj ng method according t6 claim4, wherein a
mWhREEKbeed of the supply position of the first fluid

at the aSPSE’at%nBPrs'ﬁ‘e'&i b'FetHé @.H'b@tféﬂéna'tstl'fé‘ﬂ@ﬁ dfh%‘rmmg

novi ng ed of the sup osition of the second
f |t@|edllqwd ﬁénht%gloafeeglpgnya ﬁg lhengbspgséo%the gupstrate at

O thENSL YT £ B1\RH GRS SRGoRRS fipi accor ding to claim

erein rotatronal speed of the substrate at the
step of forming the liquid filmis slower than a

rofati ongle Sﬂﬁ?&rﬁfetpﬁoéé@éﬁhbatrﬁe@ﬁodt Becst&ihdPfto claim 1,
supgl yi ng the second urd. 7. The substrate

pr¥8e&8irhg net hod according to claim1, wherein at

the Ste%@fhé%@'ﬂbﬂ%dﬂlﬂyﬁﬁﬁ%@&b@}d @ILﬁHY'd“QIrQﬂi;g gas is
i's furtherp&i@(ﬁlle to the uUpper suyrface of th

sUbsthar su Epshe upBer sushaceofithe EPPFF@t&a@%éUPP'Y

t hso SieoHyl o?'t‘HédeMq;@a%UBﬁHrﬂﬁ@ sediohd"PNBd trthaldubstrate
outward relatiyve to t

r i onal nter o
wa & m%%%@#.l@'éy;puw'rcgr%ﬁtmeatﬂ|tﬁg ket &rw& genter of the

paghféerefpdditveld YvRe9Rtaiheairif Strbétsnﬁd;ﬂynﬁagmoﬁ ®f the
cenfer of the subs rate t han t

the rotational
Lﬂej'mlygp%ﬁttloth%fS‘-'t ré%@ﬁ‘@rﬁlﬁﬁodt 8. rofﬁﬁ'oﬁ?éﬁer"&teé of the
praiestrang tiveirhobde anomplyi positton i the secohdr fiund .t he
supply position of the drying gas to the substrate is
8. The substrate processing method according to claim 7,
wherein _
the supply position of the drying gas to the substrate is
positioned between the rotational center of the substrate and the

supply position of the second fluid.

9. The substrate processing method according to claim 8,
wherein

the supply position of the drying gas to the substrate is
positioned ahead of the supply position of the second fluid to the
substrate, in a rotational direction of the substrate.

10. The substrate processing method according to claim 8,
wherein _

dimension of a supply area of the drying gas to the
substrate is larger than dimension of a supply area of the second
fluid to the substrate, in a direction perpendicular to the moving
direction of the supply positions.



positi oned between the rotational center of the

substrate and the supply position of the second

fluid. 9. The substrate processing nethod according to
claim8, wherein the supply BOSI tion of the drying

gas to the substrate is posi iloned ahead of the

supply position of the second fluid to the substrate,

in arotational direction of the substrate. 10. The
substrate processi ng nethod according . to claim8

wHek ei n TNeresishiabe Arecpyiipdaregtbed; ﬁécerqlrrq; kuclaim 7,
tq,vhge?,rsubstrate is larger than dinension of a supply
area of the second fluid to the substrate, in a

di rect i $RepdFYE0as israndnert 9&svi ng  direction of

the supply positions. 31 11. The substrate process| ng

met hod according to claim?7, wherejin the drying

i slan i nd1e gakstrade PRRCesHEG: anetbpecésspﬁgmett%d:lalm 7,
aGGAkfefp to claim7, wherein the drying gas is a dry
air. 13. The substrate rocessi ng met hod according to

cl ai m 7,thendBY &g 98shisae €l Yd@i ng gas is supplied. 14.

The substrate processing nmethod according to claim1,
wherei n_the step of suppl in. the secaond fluid is )
bk or mikhe v betrate cRFoEesH N FIeEREAc acEarding: tpsdaim 7,
sughaeeipf the substrate 15. The substrate

processin according to cLal m 14, wherein a
suction ﬁag‘ﬁatt? Bf!Noneaat! Rliedand the supply

position of the second fluid to the substrate are

noved rackally outward rel ative to the rotational

cekfter ofhensulsHatePEOCGRFING RRtRPY; Ackgrding to claim 1,

SLWhqu)émpOSItl on of the atnosphere farther away from

the rotation center t he substra an the_s

poSi t | orﬁtﬁ ?‘Fr% %fg%téﬂaﬂflplgl Eheusecon(} ?Iurg Is perforl#r)gd while
sucking an atmosphere near the upper surface of the substrate.

15. The substrate processing method according to claim 14,
wherein

a suction position of the atmosphere and the supply
position of the second fluid to the substrate are moved radially
outward relative to the rotational center of the substrate, while
maintaining the suction position of the atmosphere farther away
from the rotational center of the substrate than the supply
position of the second fluid.

16. The substrate processing method according to claim 14,
wherein

a suction position of the atmosphere is positioned ahead of
the supply position of the second fluid to the substrate, in a
rotational direction of the substrate.

17. The substrate processing method according to claim 1,
wherein
at least one of the step of forming the liquid film and the



16. The substrate processing nethod according to claim
14, wherein a suction position of the atnosphere is
positi oned ahead of the supply position of the second
fluid to the substrate, in a _rotational direction of
the substrate. 17. The substrafe processi ng net hod
according to claiml1l, wherein at |east one of the

SSRBpbr SApPIPind thel sL0RAIILIT 39beiarited Shath o humidity
s uidis Wi
@rouind, tng osHRSErTes JIRING: I0RT i 13Bwshat nah Hhg; Step of

atpriokessiey thle soboeere by theepsobetss diquidy the
process liquid. 18. The substrate processi ng nethod

according to claim1, wherein the processing liquid

i @ deriye zafhshes - ptdceddings yethatie aetoedrfg ® claim 1,
rrethod according to claiml1l, “wherein at |east one of
WeNEredt |iquid and the second liquid is selected

from t hehar pEPcESIBIgSligNed 96 PAeiFAidddiwateran | PA
solution, a mst of IPAIliquid, an |IPA vapor, and a

vapor of |PA solution. 20. The substrate processing

metdnod aufer $li vk rade Cp b BedsingMiaeehBbdt Becbrdiig liowldim 1,
and, the, second liquid are identical to each other.
2WNeRelsubst rat e processing method according to claim

1{ whergi ge@sﬁ?m@dct)ﬁftﬁ@nﬁirﬁt uiiguid MDtI‘:@Oblec%d Aiquid is
stor.a 1 U or storing .a o am Ut Q e a .
CRIFBTRQ T NS GEBLPAATHISHIGOF Ag thiblakigsan I0A solution,
ex£eHist 6f IBAUSquRt, capIPrevapog, aridhadvapepof IPAgsdhstion.

steps of: processing the substrate by a process
liquid; forming a liquid filmon an upper surface of

t g substhi@t substratepplrycagsiniereethadf iacebréiing do claim 1,
havbng a higher volatility than that of the process
| i'YO€H€nd suppl yi ng a second fluid having a hi gher
vol ati | ithe fimab lidquid and the second liquid are identical to each

other.

21. The substrate processing method according to claim 1,
wherein
a heated second fluid is supplied.

22. A storage medium for storing a program executable by a
controller of a substrate processing apparatus, to execute a
substrate processing method comprising the steps of:

processing the substrate by a process liquid;

forming a liquid film on an upper surface of the substrate by
supplying thereon a first fluid having a higher volatility than that
of the process liquid; and

supplying a second fluid having a higher volatility than that
of the process liquid to the upper surface of the substrate, while
rotating the substrate; wherein

at the step of supplying the second fluid, a supply position
of the second fluid to the substrate is moved radially outward
relative to a rotational center of the substrate.



of the process liquid to the upper surface of the
substrate, while rotating the substrate; wherein at
the step of supplying the second fluid, a supply
position of the second fluid_to the substrate is
noved radially outward relatP¥e to a rotationa
center of the substrate. 33 23. A substrate
processi ng apparatus conprising: (a) a spin chuck
strate and rotate the sane

(oS 0 b eubBtritsl pfoCeeSing ahpaBaS oG ar Bings
L(b ROlY @ sﬁrm@mrd canfiguredatd Wendra subsaegteolanideotate the
strate held by the spin chuck; (c) a first fluid

?Isyst em having a first flui d nozzl e, configured

b?ur)plar processt higydidr SUp‘dl?“ éys@éﬁt et:drmgbraedlp@@rsupply a
surface aqf the substrate [: fl ui ‘: ﬂ
hrFHr?é:reS\?gl'%‘t“icF tq g eRer syafacs of Hae ats Agld py the spin

(cﬁhlpclsecond fluid suppl y system having a second fluid

nfr dt u I m the secgnd f
"5 o et BhAC subigly bRy btem Hemvii i chest fidld” nozzte,
sersszdgtrtetﬂ dtdrasumglya thoghetheot’rast Iﬂmd ridezlet battid upper

L RaRE G s SbStrats) 2V Ay ARY 9 2 RIS atilify than

ncthateof ehetpnoe;ets(s laqum at i onal cent er of the
trate: d{e-ll:?a (t!roll r C uredto ch 8 |
spi 1P SRRER PRy steqt T fgpe pepad Auidinozzte,
flqroatfrgtmed msnlpply,yStcfrm théesecaed rftuid Worizwru@l Yhe upper

SyStr??T}e.s Fhegﬁhﬁ rmvr n(g)rrﬁiggﬂ' ﬁgbl Ehget%e]%volatrllty

sum:drytlaastotfmrte)prbeessrrmmrdsurface of the substrate
(pesyln theflrst Jluid fromthe fi flupd nozzl
h

& fritying;merhslia: rapbiBuskd Lo pee gadially
t rmrtsnandrcthfel sedo ihd ditu ich @ ozebe meldtive donaztatianalt tenter of

SBE sOStE®itbani n chuck. and moving the sacond
fl(f)d naxztentrplidre coodid wrechobd ncpmiothabhenspin chuck, the
process liquid supply system, the first fluid supply system, the
second fluid supply system, and the nozzle moving mechanism, to
execute the steps of:
supplying the process liquid from the supply system to the
upper surface of the substrate;
supplying the first fluid from the first fluid nozzle to the
upper surface of the substrate; and
supplying the second fluid from the second fluid nozzle to
the upper surface of the substrate, while rotating the substrate by
the spin chuck and moving the second fluid nozzle by the nozzle
moving mechanism.

24. The substrate processing apparatus according to claim 23,
further comprising a drying gas nozzle configured to supply a
drying gas to the upper surface of the substrate; wherein

the nozzie moving mechanism is configured to move
radially outward the drying gas nozzle and the second fluid nozzle



24. The substrate processing apparatus according to
claim 23, further conprising a drying gas nozzle
configured to supply a drying gas to the upper
surface of the substrate; égln t he nozzl e novi ng
mechanismis configured to no radially outward the
dryi ng gas nozzle and the second fluid nozzle 34

\fl\ﬁéfd‘dN@ tt® thl&erortafﬁitrt(fjwél_ ceaheer ofoft hehsulsiibstirate, while
Ile.  nmajntalning .the dryin as _nozzle nearey to the
Braintaiaing Shearyind s AokE Rearents T rStatifnal Center
f bfithengabkerateSthdmahsvubstoateflaidersziag apparat us
according to claim 24, wherein opening dinension of

the drying gas nozzle are |arger than opening

digm:nsi Tiheobubberatecprscddsing appatetus aceoddimgttoatlaim 24,
erlgendl cular to a noving direction of the nozzles

the nozzle noving nmechanism 26. The
substr ab@e@fngedssnegs&nwf&hlesdmw gasgwdspzlel afema’?t@er than

wher ei.n t LS an inert

QP B et siE P e Haroti AHE 1 mOFgeL T naogirection
wipirpiehdibalalr yo rwmovm@ direttyoni of tRE.nohdesupdivedd by the
proceesn ng Zﬁgara s according to claim24, further

P& HSheat er confi gured to heat the
dryl ng gas to be supplied fromthe drying gas nozzle.

2 The ubst rocessi ng apparat us_accaor

STHe B PRHA BrEre LT R PBARHEs BEEBEALAY tbCctaim 24,
cwlﬁegeumed to suck an at rmsphere near the upper
surface§ﬁ1e he substr.ate ei.n. the nozzl e noving

nmechani gﬁfpaﬁr'éoa?dnﬁﬁegasradl ally outward the

sucti on nozzle and the second fluid nozzle relative
center of. the subs

b2 i THeE ShpSRtate Brgtedling SpBReRLI S HicoBing togaim 24,

rcW_hEremaI center of the substrate tha_n t he second
acoor i 156 STl Ak SURLAR R Fhe hosz e moving
mechani smis configured to nove the
28. The substrate processing apparatus according to claim 24,
further comprising a drying gas heater configured to heat the
drying gas to be supplied from the drying gas nozzle.

29. The substrate processing apparatus according to claim 23,
further comprising a suction nozzle configured to suck an
atmosphere near the upper surface of the substrate, wherein

the nozzle moving mechanism is configured to move
radially outward the suction nozzle and the second fluid nozzle
relative to the rotational center of the substrate, while
maintaining the suction nozzle farther away from the rotational
center of the substrate than the second fluid nozzle.

30. The substrate processing apparatus according to claim 29,
wherein |

the nozzle moving mechanism is configured to move the
suction nozzle and the second fluid nozzle, while maintaining the



suction nozzle and the second fluid nozzle, while

mai ntai ning the 35 suction nozzle ahead of the second
fluid nozzle, in arotational direction of the
substrate. 31. The substrate ocessi ng appar at us
according to claim23, furth conprising a humdity
adj usting systemconfigured to adjust a humdity

arQittfb i heos2Bshhabe bBelthedxetbadspiuid chogkle, i#2a Fdeational
substrate processg&fgggar atus according to claim 23,

cshipesdpRgohitRe iy d nozzle serving as the first
and the second fluid nozzles. 33. The substrate
processi_ng apparatus according to claim23,

1 wherein .
t el £ i r the sUDStERE PRRCEEIPALRRPAIFUS 8CLAEINT kP Ctrfelm 23,

e infah i@t e [ r
SEEeh el 09, HUMAR S a0j0suRg, g ssemm cfpured to

Cl . , e process |iquid
a afbiushi 3 bumdidy aring es%bté%t}raf%pfﬁlscéxsm?gspln chuck.
apparatus according to claim23, wherein at |east one

of _the first lLiquid and the second |liquid is, selected
£r3n t hd N SUPSEEALE BIPRESTINT-APPRRTYSACEOraing kA claim 23,

SQgHip?isingda Birkdleoflul PAozzRUsErvialg dSAhednst.armddha second
vapor , of I%%S()l ution. 36. The substrate processing
a%@‘é‘fdaf‘ﬁgz ording to claim23, further conprising a

fluid heater configured to heat the second fluid to

be3§.Upp|'ILI$ed sfurb%rprétrleep?'gggggnfgl gbgapa%uzsl %’ccording to claim 23,

wherein
the first fluid and the second fluid are identical to each
other.

34, The substrate processing apparatus according to claim 23,
wherein
the process liquid is a deionized water.

35. The substrate processing apparatus according to claim 23,
wherein

at least one of the first liquid and the second liquid is
selected from the group consisting of an IPA liquid, an IPA solution,
a mist of IPA liquid, an IPA vapor, and a vapor of IPA solution.

36. The substrate processing apparatus according to claim 23,
further comprising a fluid heater configured to heat the second
fluid to be supplied from the second fluid nozzle.



