1 2 'APR 2005 SPECI FI CATI ON SUBSTRATE PROCESSI NG UNI T BACKGROUND OF THE

| NVENTION Field of the Invention The invention relates to a substrate
processing unit for processing, for exanple, a sem conductor wafer, a
substrate for wuse in liquid crystal display, a substrate forl A9Ri QR
storage disc, a substrate for use in a mask and such other substrates.
Description of the Prior Art In a nethod of fabricating a sem conductor, a
wafer is processed by utilizing a chemical fluid such as purified water

in order to cleanse the surface For exanple, Japanese Patent
Publ i cati on No. 6-103686 discl osesjﬂéaﬁgltﬁﬁal?g dry processing net hod

i ncluding a process of supplying dry vapor to forma fluid |layer of a dry

fluid over a cleaning flui roce acing the cleaning fluid
with a fluid |ayer by di rﬁ@%@l%%ﬁ@é@m ng fluid with dry fluid
from the surface of a material to be dried such as a wafer, wherein the

surface of the naterial to be dried is substanti al l of the sane
tenperature as that of t Iﬁﬁ% vapor, and the

repl acement.; t ani .Ul.d by the dry fluid is sufficiently slowin
t he nanner‘%%%gfj P?u?bgd?ggggicgggo not remain on the material to be dried

so that no part Toe inmeent ewmiregatkaittb acsublstyrdteipdonkisshngowum ik favre been

renoved t he Mvaporizati of f.l_ Ui r.opl e ubst ant.i renai ns.
Meanwhi | g)?/roj%ﬁasnle t’é gﬁﬁ%ﬂﬁ&.e%% g%@,lgéé%&%g%ﬁ:ogéegeé’ gn%ﬁ%ﬂaf%%élgpgcessi ng
a surfaceisef ia lSithsild argstherdEismdfayer arsfestmeatd doaussSihst sabeaGer f ace”)
for separgting fluid from_a substrate such gs a senicondu toraggfer and

the |ike ar 3 $PRSEIALE LA USE 1 rfesE PRIASYFRIFNSH RUPSRE25PPowi ng t he
fluid andpthersgbsbhabe sHefpgeotoadirectly contact the vapor of an 1

In a method of fabricating a semiconductor, a wafer is
processed by utilizing a chemical fluid such as purified water
in order to cleanse the surface of the wafer. For example,
Japanese Patent Publication No. 6-103686 discloses a surface
dry processing method including a process of supplying dry vapor
to form a fluid layer of a dry fluid over a cleaning fluid, and
a process of replacing the cleaning fluid with a fluid layer
by directly replacing the cleaning fluid with dry fluid from
the surface of a material to be dried such as a wafer; wherein
the surface of the material to be dried is substantially of the
same temperature as that of the vapor when contacting the vapor,
and the replacement of the cleaning fluid by the dry fluid is
sufficientlyslowinthenmnnerthatfldiddropletsdonotremain
on the material to be dried so that no part of the cleaning fluid
or dry fluid which would.ha#e been removed by the vaporization
of the fluid droplets substantially remains.

Meanwhile, Japanese Patent No. 3,009,699 discloses a
method of processing a surface of a substrate (hereinafter
referred to as “Substrate Surface”} for separating fluid from
a substrate such as a semiconductor wafer and the like after
thesubstrateiSiﬂmersedinaafluidbath,andallowingthefluid

and the substrate surface to directly contact the vapor of an



1 2 ‘APR 2005 organi ¢ conpound while the substrate is separated fromthe
fluid. This nmethod has a vapor pressure under which an organi c conpound
vapor is not saturated at the tenperature of the substrate aﬂg @%ge vapor
is not condensed on the substrate during the separation t 405 at e
fromthe fluid, wherein the organic conpound is soluble |n the fluid and
is selected froma group of organic conpounds which | ower the surface
tensi on when they are soluble in the fluid. The vapor pressure of the

organic c it I: he
fluid, aﬁgﬂR%ﬁgggogéﬁhH?M@gﬂ%ﬁégs%ﬁﬁg?E?ﬁ%lg tra eq%ggﬁﬁ%hg%yﬁgﬁg are
sel ect ed Tlm$1aredzhaddna$atvapmapm‘esagm'eturdiezsuhlﬁchheat ongapactcompfomﬂde fluid

substanti al | renal nt stra e duri t he paratijon of the
SUbot r at € TR iH BT SARP IR NP oA Uy T ERAPEGHCCFS B SDFURiShoTFe G ace
t-ensi on ofhd kapbluinhyhedntbe sedlst tﬁé%ab@&%&@%ﬁfﬁ@@hé@@a&fathm fluid.
The applicant of the present application has devel oped and proposed nmany

net hods ot pisc 8885k§akesERPR ORI oY draVBETeARILRALTIAHELC £9TPRIS bt ai ned

letters g h. d I PEAGS t 7, 033,
uU. S. Patgﬁét%%u%li%, 1ﬁ%r¥é‘?§ﬁlg éﬁ%aﬁgglbeﬁé?ca |o(r?1:l Eg&ﬁ?lo%g SQ%Japanese

Pat ent Nosor&@IKIDBBidhskiviseshe swrfrce skenspoocdsst tigeyraze sediubd eof
Dl Qoeseeshaleny; &1 4™ o2 vLfoR 8EaLET, °0P! BhBCLAante RBxdlcled, 1 om @

cl eani ng process 0 a dry roc n-proce e’'fina
cl eani ng ﬁdﬂ_lﬂil@aﬂjy dufythg @n@axbﬁc mmpmdud)mtellamlcraetootttalﬁiﬂud aladdt he

organi ¢ sql vent aporized at w tenperature in the range of 35C to
8000 andihSHRAbADITHE AT B (106 VUL s TgoTeraPed L1 8 SEac
Pat ent Nselmd&l 169 ndiveChogeseat MBHNQEG Gha gl 0&BS Sdutth Ahat Y bagtof
processes whereby a material in a sealed container is to be dried through

a steam @fyithg ptotdssbrsdandiiaddy seBpénniey theoselstrake e iighfBe st at ed
bel ow.  Thalyd St i€ oFBLRO L UmSE HeeS b 8n8t EPu Ol SHPRIY1RG1RALtion

isprovidedon the surface tensionof the fluidwhen the substrate
crosses the surface of the fluid.

The applicant of the present application has developed
and proposed many methods of processing a semiconductor wafer
and the like, and has obtained letters patent such as those
disclosed in Japanese Patent No. 3,017,033, U.S. Patent No.
5,951,779 and Japanese Application No. 11-183469.

Japanese Patent No. 3,017,033 discloses a method of
processing or a series of processes wherebyamaterial in a sealed
container is to be dried from a cleaning process to a drying
process, wherein processing from the final cleaning to steam
dryingcanbecarriedoutinonecontainer,andtheorganicsolVent
is vaporized at a low temperature in the range of 35C to 60C
and the material is dried by the wvapor thus generated.

Japanese Patent No. 5,951,779 discloses a method of
processingor a series of processes whereby amaterial ina sealed
container is tobe dried through a steamdrying process following
a cleaning process, in the manner stated below.

That is, the method includes (1) a step of supplying hot

purified water to the inner sides of a container in which the



purified water to the inner sides of a container in which the 2 12 APR 2905
material to be dried is accomodated; (2) a step of supplying organic
solvent steamto the space above the hot purified water in th]ezc&kt%wer
after the final cleaning processing is carried out; (3) a step o
continuously supplying an inert gas fromthe wupper side of the container
whi | e sucking and di scharging the hot purified water fromthe bottom side
of the container after the supply of the organic solvent is stopped; and

(4) a ste . i nUousl. Ki h purdfie t suri ze
t he cont aﬁﬁgggé%g}sé% g%/l)étqﬁg%rr‘%gg?rl&g d?gé%’e {]il’)l gdggf\é’?ef%t%gpg%g{nrg?eti on
of sucki ngrganidissihsari Bgehhetdahepspatée eborad ehe hotheneiiffiaddegree of
depressuri zation of the container is controlled and nai ntai ned at

pr edet er mFREd' S EPPL LIBT3, S PB I PahELREPEPEA YT T M LEF I 4
processi ngutpt(d) Bherspdd BEnt #Rdods SEhandNg: A ahhendpt g ebbRdcy@ater is

conpleted at least in the step of sucking and discharging the hot purified
wat er f reEPeheS BiR dmtirdecntaiper c¥ht ke rrarckipeyr encuf s FyaEdhed othed and

mai nt ai n t i recsLn t of : 30t 5 t = 350
o 150rmi By b T et B A osr OP i PEEIEr il of o bRar AAEE ey
Appl i cat i ome Neuddl v 837 6haliegiapses solveatsusf atepdey; pandess) ng stetthod f or

drying a nmateri.al_suc as a.wafer and the, Like, by heating an or.ganic
sol vent a‘?Pé:OnttéT%léDruaqLYr 8‘18?1%86%}%%@%@ ‘éﬁh%%‘&‘iﬂbtﬁg‘ Eﬂeéﬁé%l St orani ¢
sol vent toha dontidlsan fsacas tbedePpyr Homudtegria If ionbenatudd ngrtéhecor gani
solvent on the processed fluid surface b%?,means of a dr Jig{}'g%bath f or

acconmmodat?HYL ¢ et fe SUCkdRgi and (B)Schatgin@ &&iengor| kit AYRFans for
suppl yi ngypéRcesShntdditicdd of 0gbBeeckBardeaetohheMdryhagcbathine3) @an

organi ¢ solvent supply neans for supplying a heated organic solvent in the

dryi ng ba@ntrahked apdapaiaped nedmsl § predes ofov nedis i yabue &psruldsitai ni ng

an organti_ﬁ;e %@ﬁ/&?@al to be dried to dry processing until the sucking
and discharging of the hot purified water is completed at least
in the step of sucking and discharging the hot purified water
from the bottom side of the container, particularly controlled
and maintained at a temperature in the range of 30C to 65T,
andsetat-350to-150mmHginterms of degreeofdepressurization.

Further, Japanese Application No 11-183469 discloses
(1)a surface dry processing method for drying a material such
as a wafer and the like, by heating an organic solvent at a
temperature of 60T to 80C and applying the heated organic
solvent to a fluid surface, thereby forming a film including
the organic solvent on the processed fluid surface by means of
a drying bath for accommodating the wafer therein; (2) a
processing fluid supply means for supplying processing fluid
to the inside of the drying bath, (3) an organic solvent supply
means for supplying a heated organic solvent in the drying bath;
and (4) a vapor supply means for supplying vapor containing an
organic solvent. |
In the surface drying processing method particularly

disclosed in 'Japanese Patent No. 3,017,033 and Japanese

Application No. 11-183469, the surface of a wafer and the like



In the surface drying processing nethod particularly disclosed in Japanese
Patent No. 3,017,033 and Japanese Application No. 11-183469, the surface
of a wafer and the like 3 1 2 APR 2005 is cleaned by a chenic?l }ﬁ@5@§
rinsed by a processing fluid such as purified water and then gr an
organi ¢ sol vent such as isopropyl alcohol (hereinafter referred to as

"I PA"). For exanple, when the wafer is exposed to a vapor of IPA after the
waf er is cleaned bypurifiedwater, the IPAis condensed on the surface of

the wafer, s WoeD, the gg’édi e?tﬂ'&%ﬁ”?ggadth mBHB'}E @és ﬂgi #as pdher ed

to the wa%er s repl the an conta suc particles
and t he | skeh arsepwashied k@ﬂtteraandrtehqmdriee(bw\anejrgam Eoomenheswsar f ace of

the wafer. Thereafter en t | PA is vap ze t.he sur;c g, .of the wafer
is dri ed.anlio%?%Yfae}]o%?rir aoit%er%ﬁﬁofsﬁérda Jduring t he

dryi ng process, mt exhfip1éj lwhdhene naféerid ekposed tbCa arap oveberTR k") i's
formed on the substrate surface. Since, the watermark_causes the quality of

the subst?&@r EBed@ian b3 steanefby RupbEiedppEeTo PHeelRLSEO

possi bl e ghe radhasigolor ¢oRt gaisaant swélﬁoYﬁ@emybg rfiedded Sulstrate
(e.g., wafer) is processed by a chem cal ., the surface condition of

t he substruarefied vasedepeadihas adherhd %o m@eowaﬁencmgen@agpgl pedheror
exanpl e, &g SHA a&?n%a%dir?? é“sﬁeﬂdégcg%t%i% alﬁf‘ﬁﬁg‘ﬁ% 8%%1%' &y When
Yy, €.0., ydro and

processe uor| Cc acid chem cal eco
hydr ophi lowt wsether pue$§d3eldbwa’aeflmrds dideer thieasubydceféfiothe waaferd

chemcal fluid._In a conventi substr.at e processi unit, v ris
gener at ed 19F §He San¥REBH1S i1 ?‘?r ElaoinR e IBE Wﬁs’{%ﬁ h%h@st'i"t‘f’gerrate
surface iis biydeephobtc Watlé)tdﬂﬁablétcremd'ﬂ&@‘b%r thaCse st Pt é Guirddeesear ch

of the inventors of the present application, the anmpunt of contam nants
that rensUFid¥ ERe diHs PEReSEF t &P R iFnd lifer nereinabier sedesmed ace is

hydropholi¢ 55 “Watermark”) is formed on the substrate surface. Since
thewatermark causes thequalityof the substrate todeteriorate,
it is desirable to prevent as much as possible the adhesion of
contaminants onto the substrate.

If a substrate (e.g., wafer) is processed by a chemical
fluid, the surface condition of the substrate varies depending
on the kind of processing applied. For example, the surface
of a semiconductor wafer, becomes hydrophobic when processed
by, e.g., hydrofluoric acid chemical fluid, and becomes
hydrophilic when processed by a fluid other than hydrofluoric -
acid chemical fluid. In a conventional substrate processing
unit, vapor is generated in the same condition irrespective of
whether the substrate surface is hydrophobic or hydrophilic.
However, according tothe researchof the inventors of the present
application, the amount of contaminants that remain on the
substrateafterdryingwherethe substratesurfaceishydrophobic
differs from such amount where the substrate surface is
hydrophilic. The inventors have also ascertained that the
amount of contaminants that adhere to the substrate 1is
correlated with the amount of production of organic solvent

vapor.



differs fromsuch anount where the substrate surface is hydrophilic. The
i nventors have al so ascertai ned that the anpbunt of contam nants that

adhere to the substrate is correlated with the anmount of progkﬁ%ﬂgp
organi c solvent wvapor. 4 1 2 APR 2005 SUUMVRY COF THE | NVENTI ect

of the invention is to provide a substrate processing unit capabl e of
reduci ng contam nants that adhere to a substrate surface as nmuch as

possi ble. To achieve this, the substrate processing unit of the invention
conprises (1)a processing bath for accombdating substrates to be
processed; (2) a processing fluid supply neans for supplying a processing

fluid to the processi ng batSUMMARY OF IHEOIINYENDION ng bath for
acconmodat i ng an_organi c solvent .and introducing the, vapor generated from
the organic sol %}ﬂ e jyﬁcd" torfe_%ﬁ]leo&élé’?inﬁéoﬁatl_ﬁ; P4p*avp %c%s%’?‘?@t]f%ﬁd _

di schar gep pB88Ss i h@rurth 15 WY I e cpieeagstBat bhithant EofhdheadiOeessi ng

bath; and (5) a solvent heating unit for heating the organic solvent in
t he vaportgeRefaPsnER bRt PUCIRER 2 h TReh sF vRPESHek®ing unit heats the

organi ¢ sol vent @ iRl kal st erpar ahuse ﬁ@ﬁnp£88%s§yﬁ%aﬁ 1 Of o £
substrate acconmpdated in the processing Eat I's hydrophobic, an eats
t he or ganitventient canpaiseghél ) at prpeesising \tadh tine subsimeedatsindg ace i s

hydr ophi | | or di o._the _invention, when the substrat urface 1is
v ophobt 25T FEEH G Pastear i (2 e PARERobana i T BEPRY 1€ eat ed a
an initiafotespestite.a prodessdwgsttnatiel sur theeprosedythigopbatic, (3)he
organi ¢ solvent in the vapor nerating bath 'is heated at,a relatively

hi gher teﬁ‘rp‘éar%ﬁ%rgéneﬁ?td%’@aﬁrag $OFVBRFOTEBEAT 89 @M T 2R Dy S IUfH i ng
inert gasad® idierodiRomg deRekaboRd ghatkatandribmi ?é g ¥ s dRrdrte

processing bath. The organic solvént heated at the higher tenperature
gener at esintotheprocessingbath; (4) a processing fluiddischargemeans
| for discharging the processing fluid from the processing bath;
and (5) a solvent heating unit for heating the organic solvent
in the vapor generating bath, wherein the solvent heating unit
heats the organic solvent at an initial temperature when the
surface of each substrate accommodated in the processing bath
is hydrophobic, and heats the organic solvent at a higher
temperature when the substrate surface is hydrophilic.
According to the invention, when the substrate surface
is hydrophobic, the organic solvent in the vapor generating bath
is heated at an initial temperature. If the substrate surface
is hydrophilic, the organic solvent in the vapor generating bath
is heated at a relatively higher temperature. An organic
solvent vapor is generated by supplying inert gas to the vapor
generating bath, and it is introduced in the processing bath.
The organic solvent heated at the higher temperature generates
more vapor than organic solvent heatedat the initial temperature.
When the vapor is condensed on the substrate surface, aprocessing
fluid (e.g., purified water) which has adhered to the substrate
so far is replaced by the organic solvent, and the processing
fluid runs from the substrate surface and accordingly,

contaminants such as particles and the like are washed out.



noreé vapor than organic solvent heated at the initial tenperature. Wen
the vapor is condensed on the substrate surface, a processing fluid (e.g.,
purified water) which has adhered to the substrate so far is ¥gpircags by
t he organic solvent, and the processing fluid runs fromthe substrate
surface and accordingly, contam nants such as particles and the |ike are
washed out. 5 12 APR 2005 Thereafter, when the organic solvent is
vaporized, the substrate surface is dried. An exanple of the processing
fluidis d r I iC
sol vent |gﬁigs§%(r%§%§ Wnpﬁ fg%nl}éﬁ%@%eargﬂ;gs%p%)?g%gfe’era%%ng?%?@tghe
initial searfeceat dsedibéedn the range of 50 ~C :L- 5 ~C and the second

tenmperature be ip the_r 700C. : L50C. Th strate processing unit of
Lhe | nvent ton mR HECaHE b REctUF (REACRR T 580 oBH VA : LhobePRG AL RET BY
accomodapufg £iad wit@ai @n&@h\é&@hp\mlmthé olgahed satl vidhe idisbplopyl
tenperature, a_second solvent heating bath for accommodating an organic

sol vent WALERNPS - hedfed s t?%s%ecb%dlﬁeﬁ’ﬁ@rf&r@bée Eh5ti e f &R1tEdhnect i ng
the first -andesceand $Ql vent cheating paths sang Lhew vapar genesating bath,
and swi tching nmeans provided on the "piprng for allowng t flrst sol vent
heat i ng baempeuatomuhecanethﬁthangheoﬁa@b@@éﬁérat| ng bat h Wnere t he
surface of the t e ] r

hydr ophobi c, anﬁ%réﬁ roa\?ﬁ ngm%%%segl nElEl QI \C/)gm(:Ele QQnP%‘BFh}n$% be

comuni capeowidad wn‘ehvapﬁnrrgermﬂa;terrtg hisattti ngheaeht Iﬁersam:a‘:a:meo@étim
substrate accommdatg n the grocg‘ssi ng bat |s h drgphl lic. Further, the
subst r at e2ProctEEh G4 F{etnto‘f’hlf‘ﬁ ERLEHN HIPSFITFRert gas

suppl y meangetehdsgpph¥nig hdaftiingt baaMoudr C&cddlﬂﬁddalﬁ%ld Qdn bobang to the
organi c solvent in the_ vapor Cgener ating bath when the substrate surf ace

i s hydropBgbvent WHEN éf Reaitd dfgthe Secoid EABDALABEIEna PLHASIF&RT
bubbling {8nnecting the first and second solvent heating baths and the

vapor generatingbath, and switchingmeans providedon thepiping
for allowing the first solvent heating bath to communicate with
the vapor generating bath ‘where the surface of the substrate
accommodated in the processing bath is hydrophobic, and for
allowing the second solvent heating bath to communicate with
the vapor generating bath where the surface of the substrate
accommodated in the processing bath is hydrophilic.

Further, the substrate processing unit of the invention
may be provided with inert gas supply means for supplyinga first
amount of inert gas for bubbling to the organic solvent in the
vaporgeneratingbathwhenthesubstratésurfaceishydrophobic,
and for supplying a second amount of inert gas for bubbling to
the organic solvent in the wvapor generating bath when the
substrate surface is hydrophilic, wherein the secbnd.amount is
larger than the first.

According to the invention, it is possible to prevent
contaminants such as particles, watermarks and the like from
being adhered to the substrate surface by controlling the amount
of organic solvent vapor produced 1in responsé to a surface

condition of the substrate, thereby obtaining a high quality



the organic solvent in the vapor generating bath when the substrate
surface is hydrophilic, wherein the second anount is |arger than the
first. According to the invention, it is possible to prevent contam nants
such as particles, watermarks and the |ike from being adheredJtloAPRenns
substrate surface by controlling the anount of organic solvent vapor
produced in response to a surface condition of the substrate, thereby
obtaining a high quality 6 12 APR 2M substrate. Further, it is possible to

prevent c ) tsdr 3 ; t : i

Feaponse TR Tne ot 1 268 Pegha s PRRCSP Pag ke rareooPRaRiidhtaital o

hi gh qualbding adhstredtt® whesubtsyragetsher fadest n akespwihiseht o shelsearfadteby
ossihle to

purified water. through the use of IPA. In additjon, it is

Pt event - G ARG R CBBERaCadnErBoPS OEA bUbt b el AR Sy en
under anysytdd dPhedlddyliegsubs bhdke ratelacecdy skaepineg 1@? puPAffiledi d in
the vapor generating bath at a tenperature in the range of 50cC. L59C when

t hesubst MRS FTERWT Shfy dGpdbilEBnhi | e keepingthe IPAfluid at a
tenperature in fhe,y Pf i_Z_OJ"er'o's@%g.l 8p%%eﬁ§b§%r%@$xﬁin§ﬁfé Fe®m S

hydrophilic. It 1s also possible " to quickly supp e organi c sol vent at
a tenper &taimng adhessgdralihg substtmtmustiadececwrall tndaroiny keonddbdonate to

t he vapor rat.| h ver, it .is ssithl g, to. . pre t t am nant s
from beior%%gghgpéggfg%%h%ug/g%‘g r%?f ekeseﬁﬁna?c%%b;b‘goﬁ%?]oﬁiIllrhgef}%éfgg%unt of
product i germfrdtieigobgani £t sokeRpbryanee im Hrspange ¢ €+ 5Uhsheat e

surface condition, therehy obtajnin i, gh aljty . substrate .suppl yi ng
The br ocdd AP BRERL R LHCBeks PUATCRRERY EA HicFeRBEFE S0ee Tof Witk bss ng
the substyiaietchipelBehrel tni En808ShHE & 07 FORE ETUQMTY tWRSBBYE rate

contam nants, particles and the |1 ké inside the inner bath of the

subst r at UpEEEs P iy AFRRN AL Gl | i hY 31RO pPE6abdpnkP fAUliGkly supply
the organic solvent at a temperature corresponding to the surface
condition of the substrate to the vapor generating bath.
Moreover, it is possible to prevent contaminants from
being adhered to the substrate surface by controlling the amount
- of production of the organic solvent vapor in response to the
substrate surface condition, thereby obtaining a high quality
substrate by supplying the processing bath with a desired
chemical fluid suitable for processing the substrate.
Further, it 1is possible to continuously wash out
contaminants, particles and the like inside the inner bath of
the substrate processing unit by allowing the processing fluid
supplied from the inner bath to flow into the outer bath to

discharge the processing fluid from the outer bath.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional view typically showing a substrate
processing unit according to the first embodiment of the
invention;
Fig. 2 is a time chart showing functions of the substrate
processing unit shown in Fig. 1; and

Fig. 3 is a side view typically showing a substrate



supplied fromthe inner bath to flowinto the outer bath to discharge the
processing fluid fromthe outer bath. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1 is a sectional view typically showi ng a substrate proce,:zsi Iﬁﬂéﬂ@l t
according to the first enbodiment of the invention; Fig. 2 is tAI har t,
showi ng functions of the substrate processing unit shown in Fig. 1; and
Fig. 31is a. side viewtypically showng a substrate 7 [1 2 APR 2005
processing unit according to the second enbodi rent of the invention.

DETALLEY PR %’%gﬁ%%ﬁb"éc%@iﬁ@@% BNBODLYENIS ofibb8inEROdIamRIHe (Fi gs.

1 and 2): processing unit 10 according to the tirst enbodi nent
of the inVevienbions hereafter described with reference to Figs. 1 and 2.
The substrate processing unit 10 showmn in Fig. 1is a facility for
processi ng a sem conductor wafer Was an exanple of a substrate.

Processi ng COrBEPARLED DESCRIPTION IGF THE[(PREFERRED EMBODIMENTSICtor wafer W
is etched by a chem.cal . fluid; secondly, the_surface of the sem conductor

wafer Wis subjfddtSdd oM ERoH U6r98 -adi @2 éafment: thirdly, the

sem conduct or vaf eup¥tiratel peedesdntqgf hnat! yo dbeoseme aludorsi vaf er Wi's
dried through the use of an organic Solvent. These steps are sequentially
per f or ne RPN hebERSSiINTeNFAOR iSihergrEteF geachePediviAh r&f@FANEOf an

organi o sedvenis| s 130pn0PYne abegbebalL Rflocdhie it anensing hhlh T

~conprises an 1Thner bath 15 wth “an open upper surface an
bottom d&fidyand oéatarfduwEtlitylowhprdeasssinuradsettieonppetoguvafepdf iggshery of

D et PR 8o £ SEBTRE0RL e RPN BRE 908 AL g o the
steps: first, a semiconductor wafer W is etched by a chemical
fluid; secondly, the surface of the semiconductor wafer W is
subjected to hydrofluoric acid treatment: thirdly, the
semiconductor wafer W is rinsed; and finally, the semiconductor
wafer W is dried through the use of an organic solvent. These
steps are sequentially performed using a processing bath 11,
described below. An example of an organic solvent is isopropyl
alcohol (IPA).

The processing bath 11 comprises an inner bath 15 with
an open upper surface and a box-shaped bottom, and an outer bath
16 which surrounds the upper outer periphery of the inner bath
15. Processing fluid supply sections 20 are provided on the
bottomoftheinnerbathl1l5. Theprocessingfluidsupplysections
20 are connected to a processing flui“d introduction pipe 21.
The processing fluid supply sections 20 and the processing fluid
introduction pipe 21 constitute processing fluid supply means.

The processing fluid introduction pipe 21 is connected
to apurified water supply source 23 by way of a flow rate control
valve 22. A chemical fluid supply source 25 is connected to
the processing fluid introduction pipe 21 by way of a flow rate
control valve 24. The chemical fluid supply source 25 serving
as processing fluid supply means is provided with chemical fluid

preparation means for preparing a desired chemical fluid of a



20 are connected to a processing fluid. introduction pipe 21. The
processing fluid supply sections 20 and the processing fluid introduction

pi pe 21 constitute processing fluid supply nmeans. The processupg j\#ylz%
introduction pipe 21 is connected to a purified water supply source y .
way of a flow rate control valve 22. A chemcal fluid supply source 25 is
connected to the processing fluid introduction pipe 21 by way of a flow
rate control valve 24. The chem cal fluid supply source 25 serving as

processin f|UId sy nmeans praovi.ded vvlt che f|UId reparation
means for81 eparnig %E%éc Peadldc%gﬁvggltq“? my%% gﬁ”@%n
concent raisml@aﬂ:eai ﬂrM&hyﬁ&ﬂi}f&h@h:dl’céaciﬁl,ehyhem:nabriblac;(id ilsydsd@at ed from

hydrof | uori ¢ acid, f?édrochlorlc aci d, hydrogen eroxide fluid, sulfuric

aci d, 0zoRPEORAERr TlaRdonP Rl HRT LT ACER K aPFPRL Gl RF Gont TR ¥ SR R i ve

agent, an}aDEaPiﬂ@Hb@:e%@leﬁ%ntsurf_fald@ééﬁlﬁv@é@éﬂt ¢ a%ﬁ'n\é‘%&tgarﬁrc SbBRdA0) ytic
ionic water depending ~on the purpose of processing (e.qg., cleanlng

et chi ng, Bkm%m%@rgaﬁdquen@e) oraﬁﬂeeq&rqwltsrel@nwmt@étqiwﬁwuw

plurality, Eﬂﬁspgt n

di schar ge Igectl on ngehgfﬂﬁr ovi-d qetgLe’ ?%%ae}r?%lggf h tc%gléa{o%edsjﬁ

posi tion.ard trume]rllba)t,h anas tie m‘alwbé Bi pemBiniaslonnoecaqvﬂum]tJl‘lE_\[ prfocessi ng
fluid dischar sect i 0. . The, processing fluid discharge section 30 and
the innet"Bat HC Q%rngcéaf Ef W pet 317 eceoqsé??t ute processing fluid discharge

means used herea Arekesisnggvalyed3ischPrd® skttash 3anigi proeleeseimpi pe 35
provided with a flowrate control valve 34 are respectively connected to

the i nnertBRtIMARISPEH Lp RhHithe Lovestupepbrion. f 1Al 4rarSChAF &3t 3

provi ded {4y galcﬂé)%lngs E@Eﬁﬁ%c%@d foPEAR ;IQ" o@é‘éjsfn | o f @t E LA Va' ve
38 i s connecte to the inner wast e 1. Further still, a

di schar gese@lien 40. prﬁhemwawm (fll@gdngleahaégaCBQ@tmﬁéc@@di the t he
fluid di S%lgeba%ﬁ) g’gte fluid pipe 31 constitute processing fluid

discharge means used here. A closing valve 32, a pump 33 and
an air release pipe 35 provided with a flow rate control valve
34 are respectively connected to the inner bath waste fluid pipe
31. Further, a fluid discharge pipe 39 provided with a closing.
valve 36, a pump 37 and a flow rate control valve 38 is connected
tothe innerbathwaste fluidpipe 31. Furtherstill, adischarge
pipe 41 provided with a closing valve 40 is connected to the
fluid discharge pipe 39.

The outer bath 16 serves as an overflow bath for receiving
processed fluid which flows to the upper portion of the inner
bath 15. A drainpipe 42 is connected to the outer bath 16 at
the lowest position. The other end of the drainpipe 42 1is
connected to the fluid discharge pipe 39. Both the inner bath
15 and the outer bath 16 are made of a material (e.g., poly
vinylidene fluoride) which is not susceptible to corrosion by
an organic solvent such as hydrofluoric acid and IPA.

A closable 1id 50 is provided on the upper portion of
the outer bath 16. An inert gas supply pipe 51 is connected
to the 1lid 50. The inert gas supply pipe 51 is connected to

an inert gas supply source 53 by way of a flow rate control valve



The outer bath 16 serves as an overflow bath for receiving processed fluid
which flows to the upper portion of the inner bath 15. A drainpipe 42 is
connected to the outer bath 16 at the | owest position. The ot tigr Eﬁdzm

the drainpipe 42 is connected to the fluid discharge pipe 39. otA t
inner bath 15 and the outer bath 16 are nmade of a material (e.g., poly
vinylidene fluoride) which is not susceptible to corrosion by an organic
sol vent such as hydrofluoric acid and IPA. A closable lid 50 is provided on
t he upper -.portion, of ut er th 16, An_iner I i IS
connect edSEtsré)(B taﬁetgi sd“lé%.fy %ﬁlelpﬁggté]%séssusdépﬁygﬁﬁeg%laégﬁcﬁﬁgggﬁeaz&t 0 an

i nert gasastgapt yesputacurd oy iwaleoted, ft@wheapeocoss ing badhvel Fdor?2 APR

2005 52 sp as to sugglgg%gn i pert gas such, as nitrogen gas, which has a

room t enpbf&t BPREHr Dt RH, ThY PRRCHFILRIPAP bhth 11 from the upper
portion of the pfeeess BApPaYynddnary SRR i§}|§hﬂ£ﬁicﬁ&@ﬁ@1ﬂt§@1@&ir§iﬁy ovi ded
in the vicinity of the processing bath 11. The vapor supply mnmechani sm 60
conpri sesCf FApoPIgEESEANignd It hl b1, TWhe cHaPsrdissp®ded Mashand smyi&q nity of
t he outer : e i i 2 i: 0 i

sol vent a%%agph%%ls r?g végbhgé%%%%&e%?? nktjépdtlﬁets§ ’v‘fé%%(r:h rg;%ﬁtgrl a?) i‘% db%?amﬁ to the
sol vent heatimptynef B8R ordpor bditdchiérge poivenéShahtthgluriove? fidwe i nner

bath 15, and.a_ tenperature sensor 67 .for_.detect ng t he teg(gerat %lee of the
organi c sdFYehtY @APAYIN G SSIVREF a3 TR RiApdd Sj n&PAt FRG bt N 61 %r e
respecti vedyoproyheest 1 my tiet v apbr g etres adongetatieattilng Athitnedad. gas supply
pi pe 70 for theé}purpose of bubbli ng IS connected to the vapor generating
bath 61. The i n&PPFasisshipgo¢ BPpES70° " idhnd& 8¥Stotan 1 ﬂgfgﬁs“ suppl y
source 7215banky BbmBethOWrbas&n §OPIEPIForab¥BéEihET e RRINEdYRtRIY-d nert
gas such as a nitrogen gas, which has a roomtenperature or is heated, to
t he insi def shetorgamipppogeratat iy tbata) 6l inAalgedihe vapor generating

bath 61 are respectively provided in the vapor generating bath
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61l. An inert gas supply pipe 70 for the purpose of bubbling
is connected to the vapor generating bath 61. The inert gas
supply pipe 70 is connected to an inert gas supply source 72
by way of a flow rate control valve 71 for supplying an inert
gas such as a nitrogen gas, which has a room temperature or is
heated, to the inside of the vapor generating bath 61. A heater
73 is providedmidway to the inert gas supply pipe 70. The heater
73 can heat the inert gas which is supplied from the wvapor
generating bath 61 through the inert gas supply pipe 70, in
response to the temperature of the organic solvent S.

The inert gas supply pipe 70, the flow rate control valve
71, the inert gas supply source 72, the heater 73 and the like
constitute the inert gas supply means 74 used here. The inert
gas supply means 74 supplies an initial amount of inert gas for
bubbling to the organic solvent S inside the vapor generating
bath 61 when the surface of the wafer W is hydrophobic while
supplying a second inert gas for bubbling, which amount is larger
than the first, when the surface of the wafer W is hydrophilic.

The solvent heating unit 62 comprises a bath 81 for

reserving heating medium 80 such as purified water and the like,
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73 is provided nmidway to the inert gas supply pipe 7 0. The heater 73 can
heat the inert gas which is supplied fromthe vapor generating bath 61

through the inert gas supply pipe 70, in response to the te
the organic solvent S. The inert gas supply pipe 70, the flonpfgiéﬁﬁgm¥ro

valve 71, the inert gas supply source 72, the heater 73 and the I|ike
constitute the inert gas supply neans 74 used here. The inert gas supply
nmeans 74 supplies an initial anount of inert gas for bubbling to the

organi c sg i t ace of
he et er ANFL it aSlr A PROAETRGA Iy B} b B AL DB, SUEL
bubbl i ng, swhrsotrr 88oiont desdcdriger thehbemparaturstqf whenhebtisgrfiedeumf t he

waf er W| hydr o |I| The. sol.v tin n|t 62 conpr.i ses bat h81for
reservi ngoR éa?|ﬁ§E u%?%%F%%éﬁSQE Qﬁ??#?%ﬁ“w&teprgﬁdggﬂe P?kg 1 2 APR
2005 a hephen 82, feQ{d ke gkicagdt bempeah t Age NSeh s 805 f@rf desbctengerméure

sensor 83 for detectin the tenperature of the_heating nedium 80, a
sol vent hESPPREPEER PFPAPBatfFeBYePr b1 Hbd ?ﬂ%V%@tt%%atb%g 3L Ghd a

second t emper at U dnsnsAir 83 Nokeclabecttog shand eangbabitectied b4 eserved
in the solvent heating bath 84. Tenperature Vval ues detected by the

terrperalt ubé,séasansl Hy a3 aﬁap%tw@lYesEQutteél O rﬂo&%d(@@n@r@bu
(contro 8?&88%3}1@' H?{:L)8§ Pé%ﬁ{ﬁggdwﬂﬁ ?f‘é?}hbr?% SsPMUEM s, a

m croconput er "an 6" CONt T |ng val i of the

heat er 82mborbbempases afidttempelibtalr e Thel CEY dét eohedolbythdehéeznijmey at ur e
ent. S inside the vapor

sensors 67,.83 t he organic ol v

gener at i ng2bRE f?af(r)}%’eageﬁtajég r%pg?g’ﬁﬁéﬁa‘?%?@mBSF?E’éﬁSrY(ﬁlﬁ]&St%e?%%t%%rface
condi ti onbpfthteh@empéﬁatuzv& seuebrass ANgBNd 8b deapaiahese thelstgadhi &) and a
hi gher erature (700C50C), as described bel ow. The piping 63 conprises
an organ|§ Beend 30PpAS ARG VAPSFn ISNEEaGE Nokidt & t3F thedDDEE} of t he

vapor gengi@bd Rrure corresponding to the surface condition of the wafer
W, such as an initial temperature (50C*+5C) and a higher
temperature (70C*5C), as described below.

The piping 63 comprises an organic solvent supply and
drain pipe 90 connected to the bottom of the vapor generating
bath 61, anorganic supplypipe 92 connected totheorganicsolvent
supply and drain pipe 90 by way of a pump 91, and an organic
solvent return pipe 93 connected to the upper portion of the
vapor generating bath 61 and the like. The organic supply pipe
92 communicateswiththe solvent heatingbath 84 soas totransport
the organic solvent S inside the solvent heating bath 84 to the
vapor generating bath 61 by way of the pump 91. The organic
solvent return pipe 93 transports the organic solvent S, which
flows to the upper portion of the vapor generating bath 61, and
tothe solvent heatingbath84. Awaste fluidvalve 94 isprovided
on the organic solvent supply and drain pipe 90 which may be
opened in order to discharge the organic solvent S inside the
vapor generating bath 61. An organic 'solvent supply source 96
is connected to the solvent heating bath 84 by way of an o;:'ga{nic
solvent replehishing pipe 95. Although the organic solvent

return pipe 93 appears to be provided over the waste £luid valve
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bath 61, an organic supply pipe 92 connected to the organic solvent supply
and drain pipe 90 by way of a punp 91, and an organic solvent return pipe
93 connected to the upper portion of the vapor generating bat 2ﬁ ?qﬁéthe
i ke. The organic supply pipe 92 comunicates with the solve H ea .
bath 84 so as to transport the organic solvent S inside the solvent
heating bath 84 to the vapor generating bath 61 by way of the punp 91. The
organi c solvent return pipe 93 transports the organic solvent S, which

flows to phecyppeie ch’cSrNéH‘léHcé Qﬁ’f MaRWs t&%%%r Al 11R0FREt N1 61y n&Nel rrdOr t he

sol vent heating bath 84. Awaste fluid valve 94 {s provided on the organic
sol vent supplop ididngchindpr tbed®m i xhnrayadtua bselsd lat e ueresvind schar ge
t he organl ?olvent S inside the vapor generating bath 61. An organic

sol vent supp y source 96 is connected to the solvent heating bath 84 by
way of an organidescmibehhekepleai firdatgiqi pé &te sAbsheagk piecesgomg c

sol vent returf pi pe 93 appears to be provided over the waste fluid val ve
11 12 APR™®HB5'94 for the convenience of illustration in Fig. 1, the forner

i s positioned ungrn ithe khatfleer w Be@ﬂiﬁgt Hal afUbRAKBLE HF OfeSBNGratti t.
Descri bed next is a function of the substrate processing unit 10. \Wen the

waf er W sk¥ \RARFEESath béé(érrﬁh@“bflah Slibidr & desiigegh shensedl b@llal%ﬁe?m cal
fluid, a Jﬁéjdcﬂ%?ﬂ Eﬁ% é&hf’céﬁ QPEHEBl&rQ&}:@@ SNel £ dfj supply
I nner 15t |ntro u

source 25t ocessing flui ction
pi pe 21 al:vm:htll’ﬁetpm@ggsthg mrmebsupplgiwetumam@@@tlmeplphémm Wis
i nrer sed |n the chemi ca

subj ect ed Fi% R/ Qﬁﬁﬁﬁ%ﬁﬂlﬁﬁg g%%u%gigé?g%¥§§?$3560 rléggag?geﬁrocL§;|Xéts
cl eani ng, imskr ddie iln kR chémiceb NS fo@ éf‘gﬁ.xfé?e@ﬂe&alodf boi timéjpathe
Conp|6tlon(grtgelghighggcgg&“é%F%é?fggéngrggésges (e.g., etching,
fluoride acid processing, cleaning, and the like), in response
to the chemical fluid.

Upon completion of the chemical fluid processing for a
givenperiodof time, purifiedwater J supplied fromthe purified
water supply source 23 is supplied to the inner bath 15 through
the processing fluid introduction pipe 21 and the processing
fluid supply sections 20. The purified water J flows to the
upper portion of the inner bath 15 into'the outer bath 16 while
pressing out the residual chemical fluid inside the inner bath
15, and is then discharged from the discharge pipe 41 through
the drain pipe 42. When the purified water J is continuously
supplied to the inner bath 15 for a giVen period of time, the
inner sides of the inner bath 15 is cleaned by fresh purified
water and the inner bath 15 is continuously filled with the
purified water J.

Described next with reference to a time chart in Fig.
2 is the process of subjecting the wafer W to cleaning, rinsing
and drying steps through the use of the substrate processing
unit 10.

PurifiedwaterJissupplied fromthepurifiedwatersupply

source 23 to the inner bath 15 through the processing fluid
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given period of tine, purified water J supplied fromthe purified water
supply source 23 is supplied to the inner bath 15 through the processing
fluid introduction pipe 21 and the processing fluid supply sections 20.
The purified water J flows to the upper portion of the inner pgquﬂﬁmﬁnto/
the outer bath 16 while pressing out the residual chemcal fluid inside
the inner bath 15, and is then discharged fromthe di scharge pipe 41
through the drain pipe 42. Wen the purified water J is continuously

lied to the inpner bath 15 f i iod of time, the i i d
of " Che | nhBF “BAERETSR R GinBBSu5h? RPN 119 6 2 P BPO L T Piher bt h

15 is conpppugrsh Elfdws ed whé it ppihi {5edhwatier fdnaDegcdidathfiged W th
reference to a time chart in Fig. 2 is the process of subjecting the wafer

Wto cl eaB¥ngherdminginmd dpnayat &be tHegughteneonseobivahee stbstrate
processi ngn alJQ'tEanéB\o/ {tﬁéﬂé,‘ sdwat Ef%é}iﬂkﬁ@i‘e%ﬂw{a%@@é he Mﬁ{ndfﬁ%ﬁ er

supply source 23t e 1 nner bat roug e processing f 12 1 2
APR 2005 swppbiledt fontipé pendr apaith he5 processing fluid supply sections 20,

then flows to t i nner, bath 15 nd is finally_disch ed ) drain
o thr ough Healin e ? thet vaeBdslien i RS LN 2} 3680 MtoptYed RS20
fresh purofgadivaiocdredti$iasnteriisbyvestpdtadd vathadi ttmehebaigols.

Meanwhi | e, the vapor supply mechani.sm 60 supplies the organic sqlvent S
o e 1 HSSOTaBaRS ekt Bl BAFRIBAT L ONT ME GAIGH SOBRNE A% S onaR FEE by way

of the orggdi erdiid BoRatIZ2 $Asidatthd RRagyddaheraehinenbathi irlss t he
vapor generating bath 61 has a tenperature corresponding to the surface
condi t i or? EEMPREARAFICONRESPRA VS TP bk i rdrcesPsHgaco s shearmtex

AP e e OB SRl B0 o SR naal b Bl sy bangr ed back
inside of the vapor generating bath 61 is transported back to
the solvent heating bath 84 through the organic solvent return
pipe 93. When the organic solvent S is circulated between the
vapor generating bath 61 and the solvent heating bath 84 in such
manner, the organic solvent S inside the vapor generating bath
61 is kept at a constant temperature.

For example, i1f the surface of thewafer W is hydrophobic,
the organic solvent S, which is heated at the initial temperature
(in the range of 50C*5%C), is supplied to the vapor generating
bath 61 for the reason stated below. If the surface of the wafer
W is hydrophilic, the organic solvent S, which is heated at a
higher temperature (in the range of 70°C+5C), is supplied to
the vapor generating bath 61. |

The 1id 50 of the processingbath 11 is opened to introduce
the wafer W into the purified water J inside the inner bath 15,
and then the 1id 50 is closed. At about the same time, an inert
gas such as nitrogen and the like is supplied from the inert
gas supply pipe 51 to the inside of the processingbath 11. After
air inside the processing bath 11 is replaced by the inert gas,
the supply of the inert gas is stopped.

When the cleaning and rinsing of the wafer W is completed

in accordance with the processing procedure stored in the CPU
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pi pe 93. Wen the organic solvent Sis circulated between the vapor
generating bath 61 and the sol vent heating bath 84 in such manner, the
organi c solvent S inside the vapor generating bath 61 is kept at a
constant tenperature. For exanple, if the surface of the wafer ¥ iAPR o5
hydr ophobic, the organic solvent S, which is heated at the initial
tenperature (in the range of 50t50C), is supplied to the vapor generating
bath 61 for the reason stated below. If the surface of the wafer Wis

hydrophil ¢, the.,organic solvent S, which is heated at a __hjgher._.

t enper at ubé’ Ghe fﬁ@ggf’ﬁﬂ:j% of t?'g?bg%r@ sucd 33 5 '@@%ga?ﬁéldlggﬁrl%er ating
bath 61. Thesdpgh il FHronhenpr o€€s8idis Bapp1ilpiscoperedthe inti@duse the
wafer Winto the purified water J inside the inner bath 15, and then the

lid 50 istheoserr genprritinhadndk i neheahnphEr §28 gadPRLERHA a<° iltd ogen
and the | .S I f t i I i toy t | nsi de
of “the.pr GAER TaSHRaRlg 1A 8P 0N oquiBSed P thd e B N A TS

er alr |1
repl aced bgmpéeaiwmes tcqyassspantEsuppl Yhefordamineadlvigas Bsins bppddie When

the cl eanin n insin f_t.he.waf Wis._c | et .Ln or ce. wth
the or conkafef el s s add 50 Faplige 0B Shad STaBRERIaNas I 1!
gas for bagdidranged uiah tase nidgaxgerengasatdnd bhehnl kewhés stuppinert fgazm t he

i nert gas, suppl ip to the inside of the vapor generating hath 61.
The inertl%agggépgpi g’dl@&et h&® - rapot O enBF alLRY LBat h %ﬁ?ei YIPOFUITYY by t he

heater 73&tefatd@NREHALFOALCRE eeBANH O dpd 1 B sehaabkCpset Venting d nsi de
the vapor generating bath 61. Vapor of the organic solvent S is generated

in the vapy® Rpasasaingbeabhlél awethhenaser pvgasthe Pukiel¢® WAl e

(o o SO e rglp s generat st s ol roduced am L he

the purified waffbe iders das |sappplivt mebhss74 aupplies the first amount
of inert gas for bubbling to the vapor generating bath 61 if
the wafer W is hydrophobic and it may supply the second amount
of inert gas for bubbling, which may be smaller than the first,
to the vapor generating bath 61, if the wafer W is hydrophilic.
When the amount of inert gasismodified in response tothe surface
conditionofwaferWin suchmanner, the amount of vapor generated
when a hydrophilic wafer W is processed becomes larger than that
when a hydrophobic wafer W is processed.

The process then moves to the next drain step, where the
closing valve 36 of the inner bath waste fluid pipe 31 is opened
to discharge the purifiedwater J inside the innerbath 15 1ittle
by littlebyusingthe flowrate control valve 38. Asthe purified
water J is discharged, the fluid surface of the purified water
J 1s lowered so that the wafer W is gradually exposed to the
fluid surface from the upper end thereof.

As the surface of the wafer W is exposed to the fluid
surface, the organic solvent vapor inside the processing bath
11 causes the surface of the wafer W to merge with the fluid
surface. Since the temperature of the purified water J inside
the processing bath 11 is substantially the same as the room

temperature, the temperature of thewaferw isalso substantially
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The inert gas supply nmeans 74 supplies the first anount of inert gas for
bubbling to the vapor generating bath 61 if the wafer Wis hydrophobic and
it may supply the second anbunt of inert gas for bubbling, which may be
smal l er than the first, to the vapor generating bath 61, if thg ApH gz Wis
hydrophilic. Wen the amount of inert gas is nodified in response to the '
surface condition of wafer Win such manner, the anount of vapor generated
when a hydrophi lic wafer Wis processed becomes | arger than that when a

hyd hobi d. Th h t h t d
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opened tgodverbarfg# BemBYr it &EoMRR: witAsirewhiFe rimpar: Eétébéﬁedl ttle
by little by using the flowrate control valve 38. As the purified water J

i s di schat@eediahely i thats B BUAHE FOLVEREVIRRBAS JORGeRsRBrdY so
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subst ant nadafeyrtmescsm as e@lueed biyegper atgarict belvenpes ateHies infg t he
wafer Wis also substantially 14 1 2 APR 2005 simlar to the rog
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contact widfethe wafer W it is cooled imediately, so that the organic
sol vent vapor is condensed on the surface of the wafer Wover the fluid
surface, therebpfitemithg Pakribigdrvaten|d dmsidg ﬁ]heV\héﬂth}éabﬁigJa%leS sol vent

filmis fc?{%\c‘%gaor éht h}‘ﬁe"\@u l)ZVé)%Pﬁe%HéLfﬂ gs\'\@é he V%B e nghﬁ{ed to

the wafer isrep y the org ni'c sol ven
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bath 61 are respectively stopped. Then, the organic solvent
S inside the vapor generating bath 61 is returned to the solvent
heating bath 84 through the organic solvent supply and drain
pipe 90. |
From here, the process moves to the air release step.

Intheairrelease step, theinert gaswhich isat roomtemperature
or heated is continuously supplied from the inert gas supply
pipe 51 to the processing bath 11, While vapor inside the
processing bath 11 and gas including an organic solvent S which
is exhaled from the surface of the wafer W is discharged to an
air release processing facility (hot shown) through the
processing fluid discharge section 30 and the air release pipe
35. ’

“ Upon completion of the air release step for a given period
of time, the 1id 50 is opened and the wafer W is taken out from
the processing bath 11. Thereafter, the purified water J is
suppliedtothe innerbath 15bytheprocessing fluidintroduction '
pipe 21. The purified water J supplied to the inner bath 15
flows to the upper end of the inner bath 15 and is discharged
outside the processing bath 11 through the drain pipe 42. In

such manner, fresh purified water J is always supplied to the
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After the purified water J inside the inner bath 15 is discharged, the
supply of the inert gas to the vapor generating bath 61 and the bubbling
of the inert gas in the vapor generating bath 61 are respectively stopped.
Then, the organic solvent S inside the vapor generating bathy 81apgs o5 ,
returned to the solvent heating bath 84 through the organic solvent supply
and drain pipe 90. Fromhere, the process noves to the air rel ease step.
In the air release step, the inert gas which is at roomtenperature or

heated i s,continuous suppl.i.ed fromthe inert gas, sup ipe 51 to the
processinénﬁﬁfhgigg #%1I%ﬁgéﬁﬁ?gﬁﬂﬁ%ﬁftﬂ%gerﬁﬁoggsgﬁﬁggt%PﬂgilsEﬁﬁﬁgas
i ncl udi ng an or gasr BwIsial&/,e ttheS walpiodh suipp 16X hakadnfi sansb heuspriesecd t he

wafer Wis discharged to an air_release processing facility (not shown)
t hrough t AEI2PLEEESIHG I MIGPtRSehat FEeTPECEroRe I BiRFRIIIANG tPetase pi pe

35. Upon copphebi Wh it 1 o# £nEGlLaSE wht 68 11 APYrV§8nR8LE Oy it | e,

the lid 50 Is opened and the wafer Wis taken out from the processing bath
11. Ther e@lt eandtheagrpifiedheatresigivad oggpplicedolvenneSi meidddilte 15 by

the processiog [LULA{NLdustian - Piie. 21 Tie RUELELedouster 3 syppl i od

to the inné e upper en € iTnrer bath 15 and is
di schar geHigout,sa dehdugh phocassinig Halvedd rehnenghgene3 dsgpas pijpenet?. I n

such manner, fresh rifjed water is always supplied to the 15 .1 2 APR
1005 | nnerveadie 3a5kRd e SRoves 4 EvR e TR S S h i S ko
Meanwhi | eghé I@Qg\é@a@rséy@éﬂﬁ/r@%&agpﬁs@ 68 ssipRkiesohBe WHdiANtEeSRAIteNt S,
heated at a tenperature corresponding to the surface condition of the

waf er W EE1iGevhiford gdierdt pR§UBdt Anis1vhareinr Bhe RFIaN RSt e Hual
oL NS AOShss e ety pepeial LU B Spctis el
posi ti ongteating bath 84 while passing through the organic solvent supply
anddrainpipe 90, thewaste fluidvalve 94 and the organic solvent
return pipe 93, owing to its gravity. When the organic solvent
S is circulated between the vapor generating bath 61 and solvent
heating bath 84 in such manner, the organic solvent S inside
the wvapor generating bath 61 1is maintained at a certain
temperature.

The following Table 1 shows the results of tests conducted
to investigate the residual amount of particles (not less than
0.16 um) when 50 pieces of wafers W are cleaned with purified
water J by batch processing using the substrate processing unit
10 set forthabove, and thereafterdried. The50piecesofwafers
W were vertically arranged in the innlé‘r bath 15 parallel with
one another at given pitches supported by a holder. The amount
of nitrogen gas for bubbling supplied from the inert gas supply
pipe 70 to the vapor generating bath 61 was set at 10 liters
per minute.

In Table 1, No. 1 refers to a wafer positioned at the
innermost part of the inner bath 15,‘ No. 2 refers to a wafer
positioned right at the center of the inner bath 15, and No.
3 refers to a wafer positioned nearest to a side of the inner

bath15. Thenumberofparticlesperwaferbeforecleaningranged
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over the waste fluid valve 94 for
return pipe 93 is positioned under the waste
unit wherein the organic sol vent
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the vapor
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to 55°C

Surface is hydrophilic

Surface is hydrophobic

Number of Particles

Number of Particles

(variable from upper (variable from upper
limit to lower limit) limit to lower limit)
No. 1 | +9 to +16 No. 1 |-7 to O

(+13 on average) (-5 on average)
No. 2 |0 to +22 No. 2 |-10 to -17

(+10 on average) (-13 on average)
No. 3 |-4 to +23 No. 3 |-6 to -19

(+7 on average) (=12 on average)

+10 on total average

-10 on total average

As shown in Table 1, the organic solvent S is heated at

an initial temperature (50°C to 55°C) when the surface of the

wafer W is hydrophobic and heated at a higher temperature (70°C

to 75°C) when the surface of the wafer W is hydrophilic so that

the amount of particles has been sharply reduced.

That is, when

the surface of the wafer W is hydrophobic, the amount of vapor

generated is relatively smaller as when the surface of the wafer

W is hydrophilic, such that the amount of vapor generated is

- larger so that the adhesion of contaminants can be efficiently

reduced.

If the initial temperature is in the range of 50C

+5C and the second temperature is in the range of 70C=*5%C,

the same effeCt has been observed. It has also been observed

that not onlyparticles serving as foreignmatter but water marks
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‘generatinglimt to lower limt)limt to lower limt) bath rangesNo. 1-8 to
-23No. 1+13 to +29 from 70C(-13 on average)(+20 on average) to 75CNo. 2-8
to +3No. 2-8 to +18 (-3 on average)(+13 on average) No. 30 to -3No. 3+10 to
+21 (-2 on average)(+17 on average) -6 on total average+l17 ontk tAfR 200% age
TenperatureSurface is hydrophilicSurface is hydrophobic of |PA inNunber of
Particl esNunber of Particles the vapor(variable from upper(variable from
upper generatinglimt to lower limt)limt to lower limt) bath rangesNo.
1+9 to +1 7 0 o] n,av ) average) to 55CNo. 20
to +22No. Q%I%Si%oh%% Eé%ogéﬁg%g%ggg)?_glgﬁgﬂga%%%%a;) No. 3-4 to +23No.
3-6 to -19 (+7 dumiwmnga)y sh2woniavenraghs)lhakiiron Tabtla 2avevegevid€ran t ot al

aver age As_shaq i.n._Table 1,. the organi l.vent , S i.s ed at, an initial
t enper at uf-é l(né\ggatlo t a/%elr?etr eg%%gPﬁgbéﬁ%lee(e war éﬁ%ﬁléjr%eﬁ/d?lop)hobi c
and heat eflsasupp hi gheto tempermjanie: (sBQGentto S736) tbetapbe gerdagieinf the
wafer Wis h d%ophi lic so that the anount of garti cl es has been sharply .

reduced. FREE ?% PYuldit IHRFS EFacYPE vt AEaRSEr dA WARR RYRarepHebi't, 1% he

anount  of hyapspholeneidd ed 1a3gke! ahbist YoBNRIdAI @S WRenLtPs1 shgface of the
wafer Wis hydrophilic, such™that the ampbunt of "vapor generated I1s |arger

so that t®er dsit@rsoinigont 48 AuAPsiednt bl Oirgeadd §olvedticed.the the
initial tepperatyresd s, C esﬁ&@Mi rature
isin the ran%gggf gb%h B?ﬁter{egg%%tgﬂ%%%aﬁgie gggﬁc%géerve . % as al so
been obseo¥ede dhgdnhotsodven tphini the yapervgerne =t froy bagh Glatindrakbld wat er
mar ks 2 ranges from 50T to 55T whether the wafer W is hydrophobic

or hydrophilic.
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17 i1 2 APR 2005 as well have the same effect as above stated. Further, as
shown in the follow ng Table 2, even where an initial anmpbunt of inert gas
for bubbling (e. g., 10 liters /mn) is supplied to the organjg gof YAt S
in the vapor generating bath 61 by the inert gas supply neans 74 when" t he
wafer Wis hydrophobic and a | arger anmount of inert gas for bubbling (e.
g., 30 liters/mn), is supplied to the organic solvent S, the anount of
adhesion of the particles can be reduced. Tenperature of the organic

sol vent Srgg‘l_%hg vapor generating bath 61 in Table 2 ranges from50't to
55t whet e“waf er 1s hydrophohic or hydrophilic 18 1 2 APR 05

Table 2 Aﬁ@@hﬂtoﬁfI\QSurfa%@ﬁ@ewamqmtlgmcf her faceidr bydsePobi®hl es in
t heNunbefbebbbast inl esdlyhmberf FarRartlies esapof fwapeénbdf Pavmicles
upper (varvabbe from upper(wganeitdid fiyeat higpert | ovhoiesléi frdn | uppért o | ower
limt) ({l§éneeasingbpbh.| Hi%hitto tolANwerl-14ntia )0 1litid StON GWer agepit p|on

average)| NopQiterszaiNa) (Fol0 [L® +E7 d(gt10 on avgs adg) (718,00 average) No. -4
to +23No, 3-6 to -19 3(+ﬁ_on ayﬁm@gﬁpgﬂégg@. ver age) 119 9R LPLRhqe)

average-(10 on total avergg Tt N2 St fa n%l i | ?our ra,e S
hydr ophopi ¢ bubbles in t el\'lun of artlcl esNunber % r e
¢ ) ¢ . I VA% ULILI u LILAYS LIL] 9 T C
limt)limt to | ower I|r¥?3 33FFPer§P tgy o1 % to 10
3 +7 on average) ( 12 on average)
+10 on total average | -10 on total average

Amount of N;|Surface is hydrophilic|Surface is hydrophobic
bubbles in the |Number of Particles|Number of Particles

vapor (variable from upper| (variable from upper
generatingbath | 1imit to lower limit) |limit to lower limit)
(301liters/min) |No. |-23 to +9 No. 1|-3 to 10
1 {—=7 on average) {(+4 on average)
No. | -11 to +11 No. 2 |+3 to +38
2 (-1 on average) (+16 on average)
No. |-18 to +2 No. 3|-17 to +45
3 (-1 on average) (+11 on average)

-3 on total average +10 on total average

As shown in Table 2, the amount of bubbling of the inert
gas is relatively large, i.e., 25=%5 liters/min if the surface
of the substrate (wafer W) is hydrophilic while the amount of
bubbling of the inert gas is relatively small, i.e., 5%5
liters/min if the surface of the substrate (wafer W) is
hydrophobic,therebyreducingtheamouﬁtofadhesionofparticles
including watermarks.

Fig. 3 shows a substrate processing unit 10' according
to the second embodiment of the invention. The substrate
processing unit 10' comprises a plurality of solvent heating
baths 84a, 84b, 84c, 84n for accommodating organic solventswhich
are differentiated from each other in terms of temperature, a
piping 63 forconnectingbetween respective solvent heatingbaths
84a to 84n and a vapor generating bath 61 and switching means

100 including, e. g., switching valve. An IPA fluid which is
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1.(-7 on average)(+4 on average) No.-11 to +11No. 2+3 to +38 2(-1 on
average) (+16 on average) No.-18 to +2No. 3-17 to +45 3(-1 on average)(+l1lon
average) -3 on total average+10 on total average As shown in Table 2, the

anount of bubbling of the inert gas is relatively large, i.e. X /
liters/mn if the surface of the substrate (wafer W is hydrophilic while
the anobunt of bubbling of the inert gas is relatively snmall, i.e., 55

liters/mn if the surface of the substrate (wafer W is hydrophobic,

t hereby reduci ng .the amount. of adhesi on I es | ncl udi ter mar Ks.
Ho 3 sHiseeed Soah e Tocererte it (188 Reder dingLePBmpHas SRcah

enbodi mentheffitet lmnmmeaﬂimgs@bshr aua whioeesisé nDPANE Tu i’ wmmrprl ses a
plurality, of solvent heating baths 84a, 84b, 84c, . 84n for accomodati ng

organi c sbf\eiieduiitcR hipeed teBPeRatured (7P Emedeh bt RICAMQEFHRd of

tenperat U{@¢hd sé&d}wgoﬁ@eﬁ@he%%@@%ﬂg 8RBl ey £5P 86 L¥a t §MeHg heat i ng
baths 84a to 84n and a va enerating bath 61 and swi tching neans 100

i ncl udi ngd t@mpgratgmtselnt l@ QrethasurEAce eang ithiarho f §hesubsE RR 2005

heat ed at :%hmﬁ? r e t
sol vent hné i ng aE) t ?g%%ﬁﬂlg 8_5&&);}1%} 8%m§??r?gﬂﬁg%a%tj%t 8fad ;Sgher
t enper at uamed BA0G Cobhérithar chvembdasedand rsetdwctsodmdntdhev&trﬁng-.émuhw bat h

84b. Org %c SO Vgﬁﬁ%s having a tenperature suitable for the surface
condition 'strate may be accommodated in additional solvent

heating baths, 8&@ sandc84ng mAtheas lb@nhébeafﬂirﬁtﬂﬁld 158 GEick o loreyt
heating baths 84a and 84b. The switching neans 100 has a function to

SWi tch 0RASSIFRT §EEENEAPE IRy theotR 1t RN HRFEANIHRAE I H § 45at BEL 8 B4C g4b,

84c and 84n to the vapor generating bath 61 so as to supply the organic
solvent S5 having a temperature in response to the surface
condition of the substrate to the vapor generating bath 61. For
example, the first solvent heating bath 84a is allowed to
communicate with the vapor generating bath 61 if the substrate
is hydrophobic while the second solvent heating bath 84b is
allowed to communicate with the vapor generatihg bath 61 if the
substrate surface is hydrophilic.

A substrate processing unit may be constructed involving
a plurality of solvent heating baths 84a to 84n and if need be,
an organic solvent which is heated at a temperature suitable
for the surface condition of the applicable substrate can be
quickly supplied to the vapor generating bath 61. The functions
and effects of a substrate processing unit constructed in a way
other than that set forth above are believed to be the same as
those of the first embodiment and thuswill no longer be explained
here.

The substrate processing unit of the invention is not
limited to the first and second embodiments stated hereinabove;
needless to say, the invention can be modified within and without
departing from the scope of the gist of the invention such that
processing baths, processing fluid supply means, vapor

generating bath, processed fluid discharge means, solvent
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and 84n to the vapor generating bath 61 so as to supply the organic

solvent S having a tenperature in response to the surface condition of the
substrate to the vapor generating bath 61. For exanple, the iirgé sol vent
heating bath 84a is allowed to comunicate with the vapor ge -Rﬁ@ﬁbath,
61 if the substrate is hydrophobic while the second sol vent heating bath
84b is allowed to communicate with the vapor generating bath 61 if the
substrate surface is hydrophilic. A substrate processing unit nay be
construct edak gl A0 2Bl I thit Als SLIV AL DEabhAG Atihaddast cafin and
if need be, "an”organic solvent ichis eated at erature SU|tabIe
for the sbefmeditoedit ilonaddit henapgphla saleEratlbgnO@te@sam beit qf tlkday

suppl i ed tg p ene ing .bath 61. functions . and eff s of a
Subot rat o P BOELERRGn A ST R e g TR AT CBRR I na Lt for e h
above areshektewed cbD abelctmmiamst@sl dibpseyainithe af st Stagariingicnemth and
thus will no Iong expl ai ned, here. The substrate processing unit of

t he i nvenfFfof™i § ﬁ&Fa I?ﬁPF@Eetglﬁﬁe PFrst ERALEEGNAC LB s stated
her ei nabove; needless to say, the invention can be nodified wthin and

wi thout departing fromthe scope of the gist of the invention such that
processi ng baths, processing fluid supply nmeans, vapor generating bath,
processed fluid di scharge neans, solvent 20 1 2 APR 28M heating bath as
well as the initial and second tenperatures can be nodified. In addition,
the substrate processing unit of the invention can be applied to various
substrates such as, a glass substrate of a liquid crystal display unit, a
storage disc such as an optical storage disc, or, a magnetic storage disc.
21 1 2 APR 2005 CLAI M5
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1. A substrate processing unit conprising: a processing bath for
accommodati ng substrates to be processed; processing fluid supply neans f
or supplying a processing fluid to the processing bath; a vapor generating
bath for accommodating an organic solvent and introducing the VApdAR 205
generated fromthe organic solvent into the processing bath; processing
fluid discharge neans for discharging the processing fluid fromthe
processi ng bath; and a solvent heating unit for heating the organic sol vent
in the vapor generating bath, whgnghsy the solvent heating unit heats the
organic solvent at an initial tenperature when a surface of each substrate
accomodat ed i n 1he Apsobedgiateg patlceiss ingy dndphebmpriasndgheat s t he organic
solvent at a higher_ tenperatur en the substrate surface is hydrophilic.
> The. substr at & HEReCLTHE it o280 A ramties e, 182 (fnas Y RS
processi ngrbtukdetds purified water, and the organic solvent is isopropyl

al cohol . 3. The substrate processing unit according to Claim2, wherein

the first tenperREWSTNY Alphe BPABYICT SEPRAYLNY RPERCRTRA NI
tenperatugeyig £H thE pAHEEs9Ind095EL; 4. The substrate processing unit
according to any of aims 1 to 3, further conprising: a first sol vent

heating bath fora acamuoiRne PRl g @afdni €or satGAMROdit 610 | &N hesdadi Gt t he
initial r s c 0 ti b -
accommdarragether i i feing BB VARt AEER ALER P e o e e,
range of sokveetainte;the pppoogsding domtecti ng the first and second sol vent

heat ng bat s and Lhe apor. generating. hat i and sl (e IAls oV ded
processing fluld from the processing bath; and

a solvent heating unit for heating the organic solwvent
in the vapor generating bath, wherein the solvent heating unit
heatstheorganicsolventataninitial temperaturewhena surface
of each substrate accommodated in the processing bath is
hydrophobic, and heats the organic solvent at a higher
temperature when the substrate surface is hydrophilic.

2. The substrate processing unit according to Claim 1,
wherein the processing fluid is purified water, and the organic
solvent is isopropyl alcohol. |

3. The substrate processing unit according to Claim 2,
wherein the first temperature is in the range of 50°C+57C and
the second temperature is in the range of 70°Cx5TC.

4. The substrate processing ﬁnit according to any of
Claims 1 to 3, further comprising:

a first solvent heatingbath for accommodating an organic
solvent which is heated at the initial range of temperature;

a second solvent heating bath for accommodating therein
an organic solvent which is heated at the higher range of
temperature;

a pilping for connecting the first and second solvent
heating baths and the vapor generating bath; and

switching means provided on the piping for allowing the

22



.1 2 APR 2005 first solvent heating bath to comrunicate with the vapor
generating bath in cases where the surface of the substrate acconmmodated
in the processing bath is hydrophobic and for allow ng the second sol vent
heating bath to communicate with the vapor generating bath i ni@asBR JBere
the surface of the substrate accommopdated in the processing bath is
hydrophilic. 5. A substrate processing unit conprising: a processing bath
for acconmopbdati ng substrates to be processed; processing fluid supply
means for supplyin%_a processing fluid to the processing bath; a vapor
gener at i ng &k o vESEofsdaiich %ﬁho?@aﬁp@mu§éF9§ﬁtW&ﬁgiqﬂﬁwﬂﬁRﬁﬁg t he
vapor generd&iredatism PaBhokya?RTes sdlstthentsyrfReeppbcERS| FigP Patate

pr ocessi ng acicgirpodpsefaigetheansoressidngchatlyi 1y knerophddessindg fawid from
t he processildgwbavhthamedanal sogasnsupphyinedratf do sapphyiegtea Withst

amount  of theevbpgasgénerdpuihd ibarlt ant kesesgahiecesbheestirface heft trepor
gener at i ng sbhashraher ei acthemodgaaidc sdhventthes heatwtkssdtnganbanhtiiad first
t enper at ur @yvrephal sarface of the substrate accommobdated in the processing
bath i s hydrophobic, and supplying a second anount of inert gas for
bubbling to the ergansebsotaentpiestiimgt R iGr ganpei sohyent i s heated at

a higher tenperature which is higher than the first tenperature when the

substrate surfaceai sroyss opty ldash WR! @idkonhBease6§NsussPrited Std &Jger than
the first amedBALse§; The substrate processing unit according to Caiml or

5, further conprising chem cal fluid preparation neans provided in the
processing fluid supplysmanse{erq pr 119 néafesigad chgmpGalhflwd of a
certain copegpLtatfgne AN & o P AR ALUES th ;

a vapor generating bath for accommodating an organic
solvent and introducing the vapor generated from the organic
solvent into the processing bath;

processing fluid discharge means for discharging the
processing fluid from the processing bath; and

inert gas supply means for supplying a first amount
of 1inert gas for bubbling to the organic solvent in the
vapor generating bath wherein the organic solvent is heated
at an initial first temperature when a surface of the
substrate accommodated in the processing bath is hydrophobic,
and supplying a second amount of inert gas for bubbling to
the organic solvent wherein the organic solvent is heated at
a higher temperature which is higher than the first
temperature when the substrate surface is hydrophilic, wherein
the second amount is larger than the first amount.

6. The substrate processing unit according to Claim 1
or 5, further comprising chemical fluid preparation means
provided 1in the processing fluid supply means for preparing
a desired chemical fluid of a certain concentration and a
given temperature.

7. The substrate processing unit according to Claim
6, wherein the chemical fluid contains at least one chemical
fluid which is selected from hydrofluoric acid, hydrochloric
acid, hydrogen peroxide fluid, sulfuric acid, ozone water,
ammonia water, alkaline detergent, surface active agent,
amine organic
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7. The substrate processing unit according to Claim 6, wherein the

chem cal fluid contains at |east one chemcal fluid which is selected from
hydrof l uori ¢ acid, hydrochloric acid, hydrogen peroxide fluid, sulfuric
acid, ozone water, anmmonia water, alkaline detergent, surfacg2agPg s
agent, amne organic 23 1 2 APR 2005 solvent, fluorine organic solvent,
electrolytic ion water . 8. The substrate processing unit according to
Claim1 or 5, wherein the processing bath is provided with an inner bath

capabl e of tin rocessing fluid and, an er. bath int whi ch t he
o boase ngoRTang 1 FoRe PP pBr SERER NS Sep L PbTe PRt FobTL kb pRer o
wherein the procgessiThg bubsdrauvppbyot@ssitn@ncthit e cpradagstogCiaimad

di scharge neans_ are . i ndependently provided in the inner bath at the bottom
hor cof "aR8 ShEREFRLR I BECERR Bl KA LA IAIARbH B L80eR R ed ¢ 0

the pr 006@&%831&'0‘5 SccSHRGEY L (B BT0R8d s3ngr @ik PARE drSoePEP8akadi e t he
bottom of the outer bath. 9. A substrate processing unit conprising: a

pr ocessi nghbahHhe Proceseiddat L ngd sbas 4res e pwren pegsdea; obridiessi ng
fluid sup peans, f | yi:ng ' | Ui ess g
bath; a vg%%? generhg%ﬁgwggf%lgoFﬁ% 6%%%%%%?%%5ﬁ§%dgFggﬁﬁgqm§%€§ent and

i nt r oduci hige @ romess iggntlhat@dibcboargheaargaare insepeadientityptdweidadcessi ng

bat h; processing fluid.dis r ans_.for dischar.ging the rocessi ng
Frut Troffans proeEeauth Sh AP B AR o SRR 8o ie N he
organi ¢ spiyedtint rodlet Vepaiimeney aoinngchatihtowbres ep foddes 5od vEIntideat i ng
unit heats the organic solvent at an initial tenperature when a surface

of the suPiRRPiaY P OARBAAIEFIMPLRE b 6C8SEHEDhap g bottom of the
outer bath.

9. A substrate processing unit comprising:

a processing bath for accommodating substrates to be
processed;

processing fluid supply means for supplying a processing
fluid to the processing bath;

a vapor generating bath for accommodating an organic
solvent and introducing a vapor generated from the organic
solvent into the processing bath;

processing fluid discharge means for discharging the
processing fluid from the processing bath;

a solvent heating unit for heating the organic solvent
in the vapor generating bath, wherein the solvent heating unit
heatstheorganicsolventataninitialEemperaturewhenasurface
of the substrate accommodated in the processing bath 1is
hydrophobic, and heats the organic solvent at a higher
temperature which is higher than the first temperature when the
substrate surface is hydrophilic; and

inert gas supply means for supplying a first amount of
inert gas for bubbling to the organip solvent in the vapor
generating bath when a surface of the substrate accommodated
in the processing bath is hydrophobic, and supplying a second

amount of inert gas for bubbling to the organic solvent when
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hydr ophobi ¢, and heats the organic solvent at a higher tenperature which
is higher than the first tenperature when the substrate surface is
hydrophilic; and inert gas supply neans fer supplying a first t of
inert gas for bubbling to the organic solvent in the vapor g%?ggé??ﬂ@ bat h
when a surface of the substrate accommobdated in the processing bath is
hydr ophobi ¢, and supplying a second anount of inert gas for bubbling to

t he organi c solvent when 24 1 2 APR 2005 the substrate surface is

hydr ophi | ke yMsdteidrd bargaeend APREAPhilSc| aiaste itheRe IR dnid Shoampunt . 25

is larger than the first amount.
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