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SI NGLE WAFER TYPE SUBSTRATE CLEANI NG METHOD AND
APPARATUS BACKGROUND OF THE I NVENTION 5 Thi s
application is a division of Singapore Application No.
2001 05535-9. 1. Field of the Invention 10 The
invention relates to a single wafer type substrate
cl eaning nethod and a single wafer type substrate
cl eani ng apparatus, nore particularly to a single
waf er type wet cleaning technique or systemfor
SIHGhEy WygFBRCTEREI 8YBSTERATE rCLEANING SMETHSD sAldD ABPARATUS
sem conduct or wafers one by one during the fabrication
process as well as certain devices-such as electronic
parts and the like. 15 2. Prior Art A so-called batch
BAGKGRORIND ICFRTHEINYENBON1as been the principal nethod
of cleaning substrates such as sem conductor wafers
(hereinafter referred to sinply as 20 "Wafers"),
. : . St. i r ki seft r
T A SR 3, SRoBpSR Abicfat 0 D Sepeee.
arranged in series, or wafers are directly imersed in
he cl.eani ng,.baths through a transfer unit w thout
1'&5&%%H@?&P’ UPR a carrier cassette. However
sem conduct or devi ces have reached the sub m cron age,

in that the¥ are now mcro-fabricated and highly )
The dinvetian salatesytona sigle wateritype substigde sleaningsmethashand,a single

Wl (L R R REr b ERY 192 o kbter fype wet
clelaaingﬁeaMiwadg;’rahdhﬁbnda@Wiyg larclearsegtredtnodrd doisnstrates such as
seqRondbaanAIPrS e Phe diBa 0o AUAIPnAToRB A UhbRs certain
defibefisliiroieElc6ir6mbipats @RAhe Wkd)as been devel oped and
proposed. 30 Under the single wafer type wet cleaning

system wafers can be cleaned with the use of a
j & and conpact cleaning apparatus in a relatively

2.t SPA

'Tan  at nosphere 1 where particles and the |ike do not
settle or renmain on the face of the wafer. This

A SUHEE Rl Sl B55hS Gk MRS ub8h RTRbinER Bthod of
cleaning substrates such as semiconductor wafers (hereinafter referred to simply as
"Wafers"), whereby wafers stored in a carrier cassette are immersed in sequence in
wet bench type clearing baths arranged in series, or wafers are directly immersed in
the cleaning baths through a transfer unit without being stored in a carrier cassette.
However, semiconductor devices have reached the sub micron age, in that they are
now micro-fabricated and highly integrated, such that the face of wafers has recently
required a very high degree of cleaning density, and wafers which are not stored in a
cassette have to be wet-cleaned individually in a sealed cleaning housing. To this
end, a so-called single wafer type wet cleaning system intended to meet the

requirement of a higher cleaning density has been developed and proposed.

Under the single wafer type wet cleaning system, wafers can be cleaned with the

use of a simple and compact cleaning apparatus in a relatively clean atmosphere
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5 Generally, under the single wafer type wet cleaning
system a cleaning treatnent is applied to the front
face, i.e., the upper side surface of the wafer by
various chemcal fluids in a predeterm ned order. In
the process, the chemcal fluids supplied flows to
the back face of the wafer, thereby possibly
contanmi nating the back face of the wafer. If the back
face of the wafer is contam nated, the handling jig
wHeoe pahticlesabed thd Oke do. nottdettle oboémhianots thd faxesafnthbawafer. This
type. robot, alsq becone ,contam nated, and as a
syptesthergldre Praglical € Uaei fEnSAL SEAR BN he sane
robot hands naturally also get contam nated. For the
foregoi ng reason, a technique for preventing the _
Geneeatlyc ainden thiedyingle iwafen typs wetuslganing systam, Bealearing regtfment is
. 7 e ' . I t.he. :
orh 5 SR Tl FRRSH PR ey gy chemica
fluidedn appredeteedlinaddsrder. Ja e preebat the tchemichl @pils supplied flows to

Publ i cati on No. 2000-343054 (hereinafter referred to
the, back face efdhe vTer tDP'E?%& mﬁ@vm@ ngting, th papk face of the

wal&C [Nih@Usack- fadd omste watdias Coptarsinhtedl el hi dd?iﬂbr]i@; for the wafer,

Around Prevention Technique, chemcal fluid IS

e.gsuihel iobat handshef arsshalar e Kebobfalso \hacgnewomrnigaifld, apd as a
re%u%%&l’fepmlj ?fé}ép\RRfcfmsﬁgWan%éé’éPgﬁ the rslgén%;%)géf ﬁé@é’:ﬁlgﬁr%{w also get

aneous certai n’ gas
coatamithated. nozzl e "b" under the wafer Wso as to fl oat
the wafer Wwhile it is prevented from sliding

si deways by a supporter nmenber "c", so that the

Fof IR& feAlgolrlgl réhathi ‘%J"'té@ﬁ\icﬁfé fdropRAehfirMhd @hERRH fLAE®) from
Wa of th ack bl own

_ e wafer Wto the face W thereof is
flowing testhehbagk facerpiGther pvBfer hasvbeeomet inenenasie desifable, and the

l.ow of. hem fl.uid ouah .t he p
eyl "8l ERE 2" BTG sty ool P ol e under
Japtiese Rateatnietld Gpeer Riticatisnh ND. i2000-333054 {heruinaftéoreferred to as
conpl etel y avoid contam nation of the wafer.
theA&!‘tﬂ"HF?\‘dﬁv“}',d Flowingernd PreyesViend sEnAUe e systemis
desirable. 2 SUMVARY OF THE | NVENTI ON The present
i nvention has been made in view of the aforenentioned
Ungdentiiee @heaniaal iFfuid 5 lowinghArcaipdeltteventiarh & echmiqun, i ahemical fluid is

su;g)prlf%\éitg $hé& fr%inp p:alc% \Xygfo‘?ra &vX%‘? V\QBV\t/HiI%l if |asnriopaqatt)|$ %n%&%leed by a wafer
rotary section "a", and simultaneously a certain gas is supplied from an annular
nozzle "b" under the wafer W so as to float the wafer W while it is prevented from
sliding sideways by a supporter member "c", so that the chemical fluid which has
flowed from the front face Wa of the wafer W to the back face Wb thereof is blown
off as shown in FIG. 7(B).

However, the system of blowing off the chemical fluid through the supply of a gas
prevents the back face Wb of the wafer W from being cleaned, thereby making it
difficult to completely avoid contamination of the wafer. Accordingly, a further

improvement of the system is desirable.
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"capabl e of effectively preventing chem cal fluids from
flowwng to the back face of the wafer, which is not
stored in a cassette, when the front face thereof is
wet -cl eaned by chemical fluids in a seal ed cl eaning
chanber. 10 To achi eve the above objective, the single
waf er type cl eaning nethod of the present invention
for cleaning wafers which are not stored in a
cassette, one by one in a sealed cleaning housing,

SUMMARYSeF EHE INMENTYONEt ep wher eby vari ous chem cal
fluids are sequentially supplied from above to the
front face of each wafer, which is rotatably

TheHresdrit fsbeRYioh "Pﬁs"ﬁéfeﬁrmé@é Vi eWE‘éfriﬁe 'afbréﬁﬁnﬁblﬁﬁf‘br%ﬁlem and it
housing, originating 15 from Supguy nozzl es | ocated on

is theeObJp@terpf toedevesttiontte prowidaianginglsuwates tyrehmetcleaningi teghnique

ol o e bt RGP AR 358 oo or e

wdferc athéoth isMdt storedviera sastettof whbﬁ tied Grant fagenthaion s weticleaned
erred enbodi nent, urified water is
byic Bﬁ@gﬁgﬁu'gﬁ&ﬂ §l§ﬁﬁ'|egé‘t')e@r}'ln% %{HP b 20 direction from
the | ower side supply nozzle to the central portion of

the back face of each wafer, which is rotatably
Tosghisyettee abgva pliegkies the singleywafertypeiateartirg aledd ¢fghe present

SR S5 kB SRR o 84S A SR 8 cne i
sealed efdaning rhduéh’fge cohaptisbaaecl@dning etepam@érebwvagomsnchérﬂlcal fluids
PR IS8 ST B Y SO BB o
rotRtablyf ¢ é offeti By fHeDWafé?eroké?y\’ﬁ"ﬁeaﬂsdi‘ﬁ ﬁl@pcﬂéé{nlﬁé’%@mbs originating

I nténded to cause the wafer to float owmng to
frofmosupplyohozzigselotated camitietuppeeaidk of e olleaamgpfmnsmgew@ile purified

a4 PR SpellRGn 0 Batk A BBb Al Sefime rom
supply abzzISlbchterl on thel Iewenside of reclehsingihogsiagpar at us of
the invention is suitable for carrying out the

foregoi ng cl eani ng nethod, and is designed to clean

In %fpﬁéf%rre%rﬁlFbchn%Pp %hensﬁlﬁfffég WéielaISQﬁj%%Fetdt &hdegugﬁ)gg%iir}] S radial

one In a sea eani ng housi ng, where
directiopeomatthes layarmide egpld noazledd élne cemtmlwqmnsf therback face of

rtj and tatin he cl eani .
eaih B, MR ol Y shiaf bty R e aptaly il gfe cleaning
ho@‘d‘ﬁ’g‘rbﬁé inje¢ted ipdififled watdrecl@atisethe bick PG 8f edsh WhfeR whiile it flows

the wafer rotary neans for formng a
in a radial direction to'the back face of the wafer owing to the centrifugal force
generated by the rotation of each wafer. In addition, the injection and supply of
purified water from the lower side supply nozzle is intended to cause the wafer to
float owing to the force of injection and to reach the outer peripheral portion of the
back face of the wafer owing to the centrifugal force generated by the rotation of the

wafer.

The single wafer type cleaning apparatus of the invention is suitable for carrying out
the foregoing cleaning method, and is designed to clean wafers, which -are not

stored in a cassette, one by one in a sealed cleaning housing, wherein the cleaning
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5 cl eaning treatnent space to clean each wafer which
is rotatably supported by the wafer rotary neans, (3)
a chemical fluid supply nmeans for supplying chem ca
fluids to the front face of each wafer which is
rotatably supported by the wafer rotary neans, (4) a
purified water supply neans for supplying purified
water to the back face of each wafer which is
rotatably supported by the wafer rotary neans, wherein

ap%@raﬁ%V ebipris&e T £ al whidti idard! ResRSIYENsUFHINNG upl tftsting each
romthe chemcal fluid supply neans to the front

wafe[cia Bte slgeRingaheysing dmth® dinsizonkal Ipesitine, (&f arcleaning chamber
prcg\f?&é%t %Pltﬁ(? oﬁwpﬁ’éﬁpﬁgr%ypérﬂgn VaRE ek r%ta?gm@as saﬁq f@@mng a

I's I'njec

cleﬁanmm trésat nEmit |sbae®I tovatezin eaquhryaferreahshtlsa rbhtatﬂwskp;bcmmi by the
ch waf er nth refer ed enbodi nen

wefer BB raron R Eheis (B euPel e s sPRyird cfptical fluids

to ithd @t qé‘c@%i!?e'a%hf\ﬁéfef Wﬁéﬁ '|§90@ﬂ§bl)$ \Aﬁbdﬂté’tﬂ bputhkf War rotary
water to the back face of waf er ich is

meads afAbh pugﬁ%wat@rdsmplx meawﬁff@r stpplying prrdied, wallge teithe back

factgﬂc?ft%dgﬁ.hﬁ\géfepWhldﬁoézﬂofatétﬁy @Pbﬁrﬁﬁ&pb %g@gﬁr}gtargﬁ?etaﬂg wherein

er end I'on’ o I ot
sewdraf theridah éluidst are 1setjaentiatig asupptied foan them:hmmcalt ﬂwd supply

b o 1 e, e ol oo YEP BSeT 5o e it + HStatanly
suSsoHEdH el w@rewrdtaryt mBand, ra’?fd aANAe %Sﬁ\%ﬁﬁn@ﬁﬁﬁﬁ’&?ﬁaféﬁ% mjected
nunber of injection ports | ocated in the stora

and supplisg. fram deg purifiedswalgr supply meanypt@thq leagki fage & gacéhwafer
of the invention, several chemcal fluids 25 are
sequentially suppl ied fromthe upper side supply

In thezpglefertad mbotiinuait df dbe imfentian hthewadrifiedwoateh supply means has

an AT B Tiecuse,Peg SORPING RTSR Welet Rofhel sk Tace of the

wafé?VWr'ilcﬁ 'léjﬁ)t%ﬁﬂll Supperel Byt e VisteP Athryf RSN fwISRER the injection
wafer while thé front face of the wafer is being

nozdle as elirestedc hipwarsaand (logated Qﬂstf@ upeeyuénd portiansof the rotatable

oA ThE AR TRY e BB Pl BhfieolHBubh TR e water

su;smhprrscmcef I Eumert r e fihpotiow hczzlbe cbm;insé@ce a&ftorage h section
front face of the wafer,

fer th
CO'HBW"WBP% d"'ihhthé fg’ﬁ% arq second; passagRe Pnsh2 t“HEnbeé Iﬁ’gr'ﬁ'lﬁ%ﬁon ports

|ocgieallg§hé Stofde s&@brd cl eani ng chanber. In the process,
he chemcal” fluids that are supplied to the front

face of each wafer flow toward the outer peripheral
Under the single wafer type cleaning system of the invention, several chemical fluids
are sequentially supplied from the upper side supply nozzle to the front face of each
wafer which is rotatably supported by the wafer rotary means while purified water is
injected and supplied from the lower side supply nozzle to the back face of each
wafer while the front face of the wafer is being cleaned by chemical fluids. As a
result, it is possible to design a single wafer type wet-cleaning technique capable of

effectively preventing the chemical fluids from flowing to the back face of each wafer
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5 portion of the face of the wafer owing to the
centrifugal force generated by the rotation of the
waf er and are therefore prone to flowto the back face
of the wafer. Accordingly, when the front face of
each wafer is cleaned by chem cal fluids, and
purified water is injected and supplied to the back
face of the wafer, the chemical fluids flowin a
radi al direction along the back face of the wafer
whewi thg frioot face dof Ohe wafer, il isfroot stored irea abesettsy is bleaned by the

r ot at Lol fer.  ther cleanjing the b
engicRh B0 the SatEy Heamad Raepr iR Jof Breegobieschemical fuids
that ek i@plied & itee fiodk Fhdev f each Reafechewite@brd e Beter peripheral
whi ch are prone to flow fromthe front face of the

poitigneef the fase ehthe waireowingr tothe &ﬁﬂtrlmgad ﬁ@rcsr@@@gated by the
ol 6 Pl LG nbagRoN ol 6 Rt e water
Acﬁﬁﬁ(ﬂ@ly:"lwm thle frofit ﬁ@é\\m‘fl\mhF\lvﬁerls ickeanefl ronthemical fluids, and
o8 SR b, 6 LB LBk 505 A gl RS chemica

fluids CRIW i Ja tradiah lilREEOE IS @R AhicRete 0bf tHeewafdt owing to the
invention; FIG 2 is an enlarged sectional front view

centriigahfprea @engeated @uamerr@tainon@fsthe pNafgbtth@r@byt%amm dhe back

facffeoéfalhél WGl RR: Jr{?.%d%&?P Fﬂ 6}8M§1|e n§ '?&néi%ﬁ’?efé%be to the
suppl'y 1on 0 € sin er-ty

chaniest flaide \Adilcetaarmgrampptarfhivwfrpm ma derﬁifaﬁe ofstrm \fvaimntto the back

Vi.ew show n he constrpuct.ign of t fer rota
fackaffresh alinhe Procmsrortachiusly afeent e kiki S5 Bt fhegwater from
belﬁgrcbﬁtaﬂﬂnéﬂ@HQiy tAdRRbMicPALIdeN; FIGS. 4 is an enl arged

front sectional view show ng the construction of the

wafer 30 rotary section and the peripheral portion of

BRtI@lg E@@ilﬁ*lgﬁlb Wwéée of the purified water

upply section; 5(B) and 5(C) are
enI arged plan views ShOWI ng nodi fi ed exanpl es of the
he | ower

I ] B Sesonal g shwing the Tufmeh Phvgts ¢t Emale water type
su@s@r"a‘ié Of18hniMg e%ﬁ&@msn%cbbﬂlr@%a‘ﬂhé Nbrefdrred BBBdiMent of the

|nvenUOn

FIG. 2 is an enlarged sectional front view showing the locational relationship
between the wafer rotary section, the cleaning housing and the chemical fluid supply

section of the single wafer type substrate cleaning apparatus;

FIG. 3 is a front view showing the construction of the wafer rotary section and the

lower side injection nozzle of the purified water supply section;

FIGS. 4 is an enlarged front sectional view showing the construction of the wafer
rotary section and the peripheral portion of the lower side injection nozzle of the

purified water supply section;
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chem cal fluids fromflowng to the back face of the
waf er by the injection and supply of purified water
fromthe |l ower side injection nozzle in FIG 3; and
FIGS. 7(A) and 7(B) are views show ng the construction
for preventing the chemcal 10 fluids fromflowing to
the back face of each wafer in the conventional single
waf er type substrate cl eani ng apparatus, wherein FIG
7(A) is a front sectional view of the sane
FIG8n5(ta) us(B) and ﬁ@@) Eﬂe(.‘enlir(qB)j plan wemndham@mbdnﬂad examples of the
sectional,.vi ew sho ne mfor preventing
ARG ARSI PLS PHbR e TR IEROABK 1 ace of
each wafer by the injection and supply of a gas from
the | ower side annular nozzle in the 15 construction
FlGf6 s an entaage fremtrrERiome| MBOShNWITD tor MreehaniuEferipopyenting the
I e
o foeP NS T nGPRBRTFE bk (el BRI B i8S AR supply
of paxfifeed Waqeefrmtthellm side ammibatnaﬂzieaanHGuS'tami ed in
the drawi ng, wherein each wafer W which is not
stored in a cassette, is wet-cleaned individually in a

FI@SaV@G é‘ride?(B') R DRUS! é]ﬁ)vﬂng ﬂ'@cérﬁ?ﬁru%ﬁ@rl\ ahl ;ﬁe\?érﬁl?@'tﬁg chemical

housi n onpri ses a wafer r ot ary sectl on (

fluidstfeany m;o ther baclk fﬁcat@fma}chswpfmnm ithe CQn‘éefWQﬂék swle wafer
tyrel s iFrotd AL ARG BhoPOSL. WiidleirFIE, SAA) 3% fBA{ BRliofa) view of the

I's re y W VAP
safneucahstruptidry and atlGorv(BE IiBEBmCa’nlaifdeUI fdorﬁtﬁudtlynail‘eaew)s%wmg the

mecRanael B Pravesing the ahegcal Ndigsgiom deencolp g ek gee of cach

wal@ s/ theSHRBLioON Eﬁ@'%ﬁbp@ of%"‘géé"ﬁ'bFn t%@slo@lépﬁ’lhﬁ aHRGldr %zzle in the
(inert gas supply neans) 30 supplying an inert

copgigiction op FKy.ef(d).ng oxi datl on, and a controller 7 for
controlling these driving sections while interlocking
mutual ly therewith as nmaj or conponents. 6 The cl eaning

PRERERREBDIEMBOSSRIENT ©F MHE N¢VENPEONportion for the
cleaning treatnent and serves as a location for

installing various unit driving sections at the | ower

Th@ogﬁl fefetfbd lepitRRiffHeht of e URPSHtIGHPRC s@nt‘ie}oo%ﬁﬁﬂ FefbfEnel to the

ng I n-out port, not shown 5 in roug
attaghedrdrawingsaf er Wis taken in or taken out in the
upper space of the cleaning housing 1, is structured
in such a way to secure airtightness and
A single wafer type wet-cleaning apparatus is illustrated in the drawing, wherein

each wafer W, which is not stored in a cassette, is wet-cleaned individually in a
sealed cleaning housing 1, and the sealable cleaning housing 1 comprises a wafer
rotary section (wafer rotary means) 2 for rotatably supporting one wafer W in the
horizontal position, a cleaning chamber 3 which is relatively vertically movable, a
chemical fluid supply section (chemical fluid supply means) 4 for supplying chemical
fluids to the front face Wa of the wafer, a purified water supply section (purified water
supply means) 5, an inert gas supply section (inert gas supply means) 6 for
supplying an inert gas for preventing oxidation, and a controller 7 for controlling

these driving sections while interlocking mutually therewith as major components.
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wat erti ghtness when it is closed. The wafer rotary
section 2 horizontally rotates a single wafer Wwhil e
it supports the 10 single wafer Win the horizontal
posi tion when the spin cleaning and spin drying
treatnments are applied thereto, and conprises a rotary
shaft 10, a wafer supporting section 11 which is
attached to and supported by the upper end portion of
the rotary shaft 10 in the horizontal position, and a
Ther ¢leamigg otising 1P i eealablieaatathle yupger ortipnt foe the etemning treatment

haft 10. 15 The fer ortin tion 11
anfofeygs Sinaf dogayion B s iR YAt L Wiior fiedtofis alene tower
poﬂfont (ﬂl@p@de@iﬁﬁltﬁé dpxpus sp@cel A tRysableesdfen thkiigPimoduti gast, not shown
l'i nder pendi cul ar position, and a si ngl

in d@taé{thw&aﬁ/vfwéh yiﬁ)wafe[ré/a intakeRdn aaiaken ogtindhetuppgr space of the
ig the nt al ate 0 [
IR SPubhg 1, JPEpRELARST S50 et 1 SRR ficfiness and
wdbmﬁghmasswgenanﬂuloaedwall section 1lla which stands
upright at its outer peripheral portion, as shown in
FIGS. 2 and 3, and has a nunber of col umar

TheuRdter iarg.sebflon 2horizon®@ily rétAfesad SingRY wiek W s¥fikiiCsupports the
1la (four of which are shown in FIG 4) for placing

singl wakersVibfbtha hgrizandalneessiionngient the qm iclgasing and spin drying
weRfhédtS 2 apbis RS, oS SofrBsFS b rotalf g T6PRAAE Supporting

sestiqnpb‘r wihial is sattathedh tdanmsupﬂ)m'taiabsethemmevelnd peostion of the rotary
and

shaft A5hede opisPofel posign; Aad & 4Vt bidier 12y setetablyedriving the

rotabt MaftPfy.i pheral portion W of each 30 wafer Wto form

supporting recesses 1l4a, 1l4a, .... The supporting
recesses l1l4a, 1l1l4a.... of these supporters 14, 14....
t ' .
Th@r\/\?afgre @ﬁﬁ%&%a@gx Q1 id tﬁ@qﬁtaﬁ‘? | 51% E-xg% gort%llégfy vé{g;‘rf:osletd at the

cemter pd;fatfmj dldfat'lircgarhousmg He vieora zwatiay saspdriing. cyfinder 13 in a
Furt he t he, sup ng face of each supporti rec

PerpRAIRHIEH PO GHIh(d GINGIE GHRIBS Y GPR DY GUPRRNES o e water

su&éorﬁﬁ‘g?sétﬁfohmeih%e Pefizd A Qbtet he wafer Win cross

In particular, the wafer supporting section 11 comprises a discoid body having
annular wall section 11a which stands upright at its outer peripheral portion, as
shown in FIGS. 2 and 3, and has a number of columnar supporters, 14, 14, . .. on
the annular wall section 11a (four of which are shown in FIG. 4) for placing and

supporting the wafer W on the peripheral portion of the upper face thereof.

These supporters 14, 14, . . . are circumferentially arranged on the wafer supporting
section 11 at the same intervals as illustrated in FIGS. 2 and 3, and the inner
peripheral portions of the tips thereof support the outer peripheral portion Wc of each
wafer W to form supporting recesses 14a, 14a, . . . . The supporting recesses 14a,

14a, . . . of these supporters 14, 14, . . . are designed to have the same height, so
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section, and the peripheral edge corner section of
each supporting recess can contact and support the
square peripheral corner of the wafer Win cross
section in a point contact state or |ine contact
state. 10 As shown in FIGS. 1 and 2, the rotary shaft
10 is rotatably supported by the bearing supporting
cylinder 13 in the standing position, and the | ower
end portion of the rotary shaft 10 is connected to
thatitbe geriphergl portion afthe ovaier Y\bisbeupporiedamen idiis plegedhereon in
driving.nmptor 12 via a belt entrained therebetween
théﬁ&{;ﬁog#éﬂtoﬁgltl\%gfer supporting 15 section 11 is rotated
at a given speed of rotation. The speed of rotation of
the rotary shaft 10 is set at | ow speed, e.gp, 40-SP .
Further, ithe FRAPOFING §g6en Ot 1eash i SHPPOFES: FRGSES | 1a Bpp & taegfiguration
co%éd&d'irfﬂj'té thE L cditot! Sﬂqtfﬁapﬁgﬁ?ﬁ’éra? FiR BPHS YvatéOW in cross
r.p.m en the spin drying treatnent is effected. 20
segtion, hand théhgeripharal esigaf corher serfion ofseachhelipporting recess can
ljndrical dy. as illustrated, a a [ .30 for . .
oofthel PRt sBBre ot Renes i T watna ay St segtion in @
polt cbhiabt stated@diviei dodthct kait€r, i s disposed in the hol | ow
section of the rotary shaft 10. The cl eaning chanber 3
is the section where the cleaning treatnent is applied
t ¢ . C i , ! _
As oW FBS T g L edhely st R0ls B BERl urppliEey 8 bearing
suppqsting toylindes et iimihd Starfdingositibrr andtthe owert endrpartion of the

descri . hereinbelo nd has .a eani ng treat |
oGP Ef is REMTachal e, fiNind Ao, F2. 88T d PR ariven by
thedyirivifg mv@tben 2 vy arpelts@ttidinetl therétietivbén @uttRat therwarBesypporting
of the wafer rotary section 2. 30_In detail, the
sectionghl isgrottadisba dvenssprad oft rotation. ke sree of Fotatianf the rotary

h t ' Gl 43tRpes of ih R i
shaffdpds 581 eIy Spp, £ 4, 40LRORE ok pET e pih SRR reatgent is
effectad rwhiler it phesey at highe spears of lapproximatelyG300A ramd. hearttie spin
LS construct o, hove up and down vertically
dWﬂ'%q*é?%}Ubenf& ?efﬁ?&tt%fer rotary section 2. 5 In the
illustrated preferred enbodi nent, four stages of

annul ar treatnment baths 15 to ,
Further, the rotary shaft 10 comprises a hollow cylindrical body as illustrated, and a

pipe 30 for the lower side nozzle 26 of the purified water supply section 5, described

later, is disposed in the hollow section of the rotary shaft 10.

The cleaning chamber 3 is the section where the cleaning treatment is applied to the
wafer W, and the inner diameter dimensions thereof are determined in connection
with the wafer supporting section 11 of the wafer rotary section 2, described
hereinbelow, and has a cleaning treatment space for the wafer W, which is rotatably
supported by the wafer rotary section 2, at the outer periphery of the wafer rotary

section 2.

In detail, the cleaning chamber 3 is partitioned as shown in FIGS. 1 and 2 to define

plural stages of annular treatment baths 15 to 18 which are arranged vertically at the
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18 are arranged vertically and concentrically with the

wafer Wso as to surround the wafer Wwhich is

supported by the wafer supporting section 11 of the

wafer rotary section 2. 10 The peripheral inner edges

of the annular treatnment baths 15 to 18 are arranged

in the manner that annul ar gaps defined between these

edges are set to have small intervals to such extent

as woul d prevent the chem cal fluids and the |ike from
inngsi pegipheryatketeof @arshomo BndIGE. 1 laed 2arandtis reongisucted to move up

A r i r edge of.. the wafer
anggfég&%%r@%ﬁggg%ﬁ%%%@gﬁa ?h@q%gfsgph?rb?'ary section 2.
15 The cl eaning chanber 3 is constructed to be novabl e
ur?%i?nd down, i.e., verticall via an el evati ntg gui de
In theollugtraigs prefariad patbodiments {Rur istrgesd ipanHiantrestpeiy aths 15 to
NRiLE) ak : i KA | j
18470 SHHeRBH YBHICaRY Bhd KBnk iy BT WREO Y SO sB Rufeind the
walgr Whehishds supngriect bidhé svaf@0suppopting esctionf e of v wafer rotary
mech%ni sm (not shown), which noves a supporting frane
se%tionf r supporting the cl eaning chanber 3 up and down,
and a driving notor 22 for rotatably driving the feed

screw nechani sm 25 Dependi ng on the cleaning _
Thenesipharyl intes gdges of eanivigr Eaatmest bathsol o (1 asp@rranged in
it Cal ' ' f ged
nIRHNE Y S s D (605 1R S0Rcl SRS Hhve smal
intemvalsrtostich regtenit s waudd ppevent thenchefmichlefluidd and the biteyfrom being

ectjon 2 descr,i bed her.ei nhel o S0 at _any ,one ,of
ek ‘dofitery VS therani tife 4 ph oafBet 12’ oftBY ofiey®! edge of
the Refet bagiirtidy EERNENSS the eynfemptdry seeticc2ed from a
position of height 30 relative to the wafer Wwhich is

supported by the wafer supporting section 11 of the

Th%@inirﬁd’&ﬁér%béreﬁtié %Bngtruc?e@rt@ibg rfnﬁ%ﬂlé’g.@'r%%lj&nn,r iée., vertically

comunicate with the outside o e apparatus, a
viar &s plevaiing gyidpr(not steivi)nanddab cur elevatingametchardasme?t capable of

bat h . | il 1 d 1) T .
el et 1B T ampitd seionctt PER e oL ranton 2 by
a gWRVEtRRE, 1 Ui ds or

The elevating mechanism 20 comprises a feed screw mechanism (not shown),
which moves a supporting frame 21 for supporting the cleaning chamber 3 up and

down, and a driving motor 22 for rotatably driving the feed screw mechanism.

Depending on the cleaning treatment step, the cleaning chamber 3 moves up and
down vertically by a given stroke via the feed screw mechanism as the driving motor
22 is driven while interlocking with the operation of the wafer rotary section 2,
described hereinbelow, so that any one of the annular treatment baths 15 to 18 for
effecting the cleaning treatment step may be selected from a position of height
relative to the wafer W which is supported by the wafer supporting section 11 of the

wafer rotary section 2.
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5 the inert gas inside the annular treatnment baths 15

to 18, in which they are structured to be opened only
when the cleaning treatnment is effected and to be

cl osed when the cleaning treatnment is effected in the

ot her treatnent baths. The chemi cal fluid supply

section 4 supplies the chemcal fluids to the face W

of the 10 wafer Wwhich is rotatably supported by the
waf er rotary section 2, and it has upper side supply

Drainz Aeeiord; adiaht sconahmnlcampmmntthefoutssieppjfytheg dpparatus, are

reshmesiy providediin 1 tour EppilAr el ot T 48 1BLngbibSited in
det?dﬂﬁls‘rlﬁ?éseocﬁralmﬁ&qﬂ)h@%d%ﬂéq&& &ﬂl%bgfb?‘ileéyblm 5hé em@ﬁfcal fluids or
and Supplyt e chemn cal ds to fron aceo

the Heerfegasr Inaidaiae eafy]uiaﬂetreaimmérbaihs n‘tﬁz Apet8.t th wich they are
strﬁ%t#y %j b%e&gé}f% BRI t\nﬁe# tﬂg c?éan?rﬁh‘j@eg%?rgtl i gf?ectt&j %ﬂd to be
suppli ed H sSuppl¥ nozzl'es can

closedmheindhe elesiniry ttéxz&meh&m effelctedf ih yhel othep pregtnsant haths2 7
provi ded outside the cleaning housing 1. 20 In the
illustrated enbodi nent, the upper side injection

ThE@hehfsal ?Iﬁlo@é@php&é%{tl@ﬁ 4 é’hp‘ph@s tHé"d:I'%FﬁleIrHJH%Z%' tRe face Wa of the
section 25A which integrally consists of a plurality

wafgr \Wowhich is; eaiatablyssupparted tiyehe nyases iotary isegtiore 2s ard jtdas upper

sl AL 8. Pt SiRefHass; Ly o dfica muias to
theufpgpretrfagm of therwafér Whitoralabenéng housing 1, and it is

drivably connected to a driving notor capable of being
swng 25 (not shown). The injection nozzles to be

In dédahii ﬁﬁduﬂ%?eéw@ sQﬁpI}/ h\%zEl'eE bPEorsdigadti n“?j@cflériJ he22169 dBSigned to

supplied. In particu t hese upper side injection
injers Aridesurty thgschemlcal fllqldsntg the onk face| ofulberwafed W,whereby the

nufbgt of oSS {acte sBieltindeddhel o, (i Kl 87 BRAGP quics to be

sumlieﬂl 3an|aomt=,-3u¢pyr sidle Abpbif/| noztlespodn icortnuadate withd tlee chemical
uid, described hereinbel ow., 10 The upper side
ﬂ“'ﬂrﬁ“@@b’l%ﬁ"%gz Ipé@’@@ Jisidrdheg gl HF@E'PQJ}?UﬁB‘Szfe section
25A are constructed in such a way as to inject and
supply given chemcal fluids to the front face Wa of
In theelluﬁfaed wbiodirhents theotpnesitside Wontr@dzby ZSareviafated in the

m@cﬁ‘%ﬁ %é)tzklggﬁeg:ﬁﬁ gSRF@'H%ﬁL |ng%9 a!wa gan ‘?s o@ tpﬂ.lirﬁlét& %ﬂ]bgzrfe éectlons,

and the injection nozzle section 25A is constructed in such a manner that it may be
turned horizontally in a downward direction at the upper portion of the cleaning
housing 1, and it is drivably connected to a driving motor capable of being swung

(not shown).

The injection nozzles to be utilized depends on the kind of cleaning fluids to be
supplied. In particular, these upper side injection nozzles 25, 25, . . . (only one is
illustrated in FIG. 2) which are provided in the injection nozzle section 25A (not
shown), are intended to serve as supply ports for an APM fluid, purified water and a
DHF fluid, described hereinbelow.

10
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hori zontally fromthe outer region toward the center

thereof or when it stands still after being turned

hori zontally. The chemi cal fluid supply source 27 is

the supply source for supplying cleaning 10 chem ca

fluids to the upper side injection nozzles 25 and has

two chemcal fluid systens, as shown in the

illustrated enbodi nent, either of which may be

selected to clean the wafer W One system enpl oys an
ThAPNMé‘tII—M%HQ@&r,onHﬁ&zI% w2l ovhtHes injebtbmmezlesyeﬁ.tm 25A are

HF+H20 d t t
coBiiest B Sy & ava s o it R FEN-Ge? cBermisel Buigg g the front
fadel WA dfHRS atrONGISIBh S fothtablybuppBREY b}%éwee@ppéﬁlﬁa section

that, the | owernpst stage treatnent bath is used

111 of theyavafeedatary seatiep yinaithg fhaizantat m@Stt@inr whilppiéris turned

nol g ] BB P it Bt (e OBl S s s
aftersbeisg tlrfied hoteontallysi ng step by purified water, and

t he uppernost stage treatnment bath 18 is used for the
spin drying step. 20 Further, the chemcal fluid

Thé L@Mceﬂoﬂlf& %u%?ly' Sosree sy ﬁtth‘@ sh?pl§eécf€|?ée s @R cleanmg

t he | eani n éps usi ng he fol |l ow n? recip
W

ch@nlcehﬁwﬁéatp t emmf side Im@MQDHm:(Z@ZﬁWndmas @)chemlcal fluid
sy Mg Dja_g:J'I?oFWn JH {h'e) |P|A%D %T%me@é‘ﬁﬁ'gﬁ\(elﬂ{ r o%vhlcl.H #ﬁéyetsrélected to

e ’cooperat on o RerC gag sapply Louf
cledadhe iviefdr Wer@nelsgbiew elfpldys aaFng L(NH&OHHH’QOQPH@@) fluid while

si de ection 5 e co trolled jn such
theatfisy T U50F RSB Baeh g Slisisrs anpler KEprvg feths 15 to
18Cihemecé‘lleaﬁlhgvQ‘%rﬁﬁ&”BaaﬁVé%pbﬁdt\biﬁw fthé&dd t\X/é‘C&]enW?aloﬁmd supply
each waf er which is rotatably supported by th
sysiemey suat fah]ay the dowermast stage tieatorenhboth hb ihused fqretbe péeaning

steighERRAF s e g e sPe FealeBs BARY FE T RS ap oaring
steptbyl IHFLﬂwd Ithd sesbed uppersstagé itredtméntdrath |16! is ased for the rinsing
X ozzle 26 in a series of cleanlng ste
Stepﬂf’ ra‘né?é’ walsh 9nd &g uBReBNas p%fl’geege b@HPWﬁt'érusﬁé for the
sp|ﬁ@?¥1 face W (lower surface in the dravxn ngs) of
r Wwhich is rotatably supported by the wafer

Further, the chemical fluid supply source 27 is constructed to select and effect the
cleaning steps using any of the following recipes of chemical fluids: i)
APM+DHF+(O3+DIW)+DRY; ii) APM+DHF+DRY; iii) APM+DRY, DHF+DRY or the

like with the cooperation of the inert gas supply source 37 described hereinbelow.

In particular, the upper side injection nozzles 25 are controlled in such a manner that
they subsequently supply a plurality of chemical fluids from above to the front face
Wa of each wafer W, which is rotatably supported by the wafer rotary section 2, in
accordance with the recipe which was selected from any of the abovementioned
combinations i) to iii), thereby cleaning the wafer W while purified water is supplied

from the lower side supply nozzle 26 in a series of cleaning steps.

11
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rotary section 2 and conprises as its main conponent a

| ower side supply 26 for 5 supplying purified water to

t he back face Wb of the wafer Wfromthe | ower side.

In detail, the Iower side injection nozzle 26

conprises an injection nozzle for supplying purified

water to the back face W of the wafer W and it can

communicate wth the purified water supply source 28

whi ch is provided outside the cleaning 10 housing 1.
Thenineftegas supdly aeettbne fisupphiespurifidte wabtareto the dmck face Wb (lower

SUIBE T RS of aecp e N gicEiis rpiEiRsTh BoRRaEtaik e wafer

rotafy QéMIO‘i\egtdrﬂnc&n?@& ad |ts|rﬁa|ﬂ| ERRpSRitnY I%V%Q\lérlsideasupply 26 for
fixed position relative to the back face W

supplyieg myrifisdvnaien te dhe beak dars Vupp e wefery W flr@rmmeépwer side.
rotary section 2. The |ower side injection nozzle 26
conprises a storage section 50, and a plurality of

Inidq'taibtihen Iqweert side linjextion. nozzle zmicompaises pero\mjdetibni nozzle for

subliing kAo e Rac ESRURPRY BF WateE Mokl Gon Bimpmicate

withBthél puifte Walst é’n%gw@r's%hrdes%Ok}vﬁlléﬁﬁgdprbﬂﬁbéeodté]@e the cleaning
rotary shaft 10. he injection ports 51, 51,

hogsigg|li nearly arranged to extend in a radial di rectl on
as shown in FIG 3 according to the illustrated
enbodi nent, but they may be arranged in the manner as
In ithd UIﬂBtratbdobmbodHr@Bt the Apwerc€iBy injedtici( 6pzzI@26Tiseprovided at the

arran i on rts , 5 , .,. as ., ,
UPBHSH porie R ihesfotgtable ey ABR Pcar e wirolay Sogtinn 2, and it
is iiEated @W%Sf.ﬁd bm.&peélamstd)fhet b&cK fic8ANbF the wafer W

ports 51, 51 . becones | arger at the outer

wwcckgismtaiablmelppaﬁ@d oV thacvefemfataryt sestiont2. tThe lowat side injection

no%? gr%ocrogﬂ%ﬁteg eaystg} g%céeé&xf\@lbgaﬁ&] 5 rp%r%ﬁt&e f ‘fr%&[bnogor{sr% 51,

an arr
. Whish &ieeprowitedrinthe |3|t0rede isectéorr 80] wherémi : (15} st@rag‘er septione50 can
Iovverqazl de 30 injection nozzle 26 to the center

he . .
coppupigate withy, the PuRliedAyater GURRlY SquEeh £ Vigi V‘@c?'PSn?"S which is

dlsfp>b§’é!83|n"sﬁjetth§ r@l%F;ksrfa?Fﬁ)V\b of the wafer Wowi ng to the
centrifugal force generated by the rotation of the

wafer W 12 The injection ports 51, 51, ... shown in
Thg lirﬁ:éct?ogfgor?sr 51 ,i Y ,t. he a?eo riﬁ%a?fy aCan%lélqu Kténd® ihiat fadial direction as
shown in FIG. 3 according to the illustrated embodiment, but they may be arranged
in the manner as illustrated in FIGS. 5(A), 5(B) and 5(C).

The arrangement of the injection ports 51, 51, . . . as shown in FIGS. 5(A), 5(B) and
5(C) is such that the sum of the areas of the openings of the injection ports 51, 51, ..
. becomes larger at the outer region of the face of each wafer than at the center
thereof as they direct toward the outer region of the wafer. Such an arrangement is
very effective if purified water supplied in a radial direction from the lower side
injection nozzle 26 to the center of the back face Wb of the wafer W in a radial
direction flows to the back face Wb of the wafer W owing to the centrifugal force

generated by the rotation of the wafer W.

12
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and the length and wi dth di nensi ons thereof are
designed to be larger at the outer region of the
wafer Wthan at the center thereof as the injection
openings direct 5 toward the outer regions of the
wafer W Further, the injection ports 51, 51,

shown in FIG 5(B) are in the formof radially
extended slits, and the width dinmensions thereof are
designed to be larger at the outer region of the wafer

ThéVitjeetion pdrts b, BENL eshoWATIEFIG 25(A) Bee inthe ¢brin® bf CIrcular arc slits,
Qpeni ngs direct toward. the outer regi.ons of the

anQUGHATIR 20 NG STBEEIas (hBiact ars desiansd o b e phihe outer
red;#@of IEWSREL W hdh et ok ?feﬂfer]tﬁer“ebr %E'tﬂg i gﬁbr‘i‘%emngs direct
radially at

are arrange circunferenti al y an
towardstbei uder ragionsr ofathe, wafet \Wh & udihanethe rinjgictiem podasb1, 51,

t her.eo esi gned, to_ be | t.he, oyt regi,on .
@it RoFit SENARAR i fotfh it etBiect isfls, AR RE wiatn
dinhénsisrisl thBredipars 8gsigied &Cbe |drgeeatthé datep we§idn (of theoWafedfW than

the wafer W 15 The pipe 30 vertically penetrates the

at | pestierstberacs asdhe inactian %wirwa@feq@%ﬁ'ﬁbg aytergegigns of the
walS W ORY iy ﬁ\%rlidfé@ilorpBgﬁfs 54Ng4 i S h5 ¥n 1) p?(ﬁ%%ré’m fhBSorm of

rotary shaf suppor t'ing ani sm
cirsthawnpenings [véhich acd@earrangedccxrmmmferanhany @ndr radishiyf at p@scribed

A di scoid dr.ain erecelver ral.l rovid
niiElen i, e R SFERSRS insife! Sreltisieiie s bellp e outer
rediéver tisd Geafemine idrpat ey zbAte? Ghér@oPas\thdanjeatiod dRenings direct

center of the drainage receiver 31. The storage

towgsd theyputspregionsf thewaferdVee i nj ecti on nozzle 26
conmuni cates with several purified water supply
passages (through a pipe for supplying purified
Thevpiper 30 Bélaipal]solaenetrates/\,theclhnltm\esepntlomiotﬂ ¢lok h;tar;yes’naﬂrm comgposed

th t th 5 Th i
of 1ol Virkligal bpdi;ahd °S iy, Bebsce 7P Flos FEHES: At JD by a
supoPfig mfe@ﬁmgﬁ (hbestWH)] @hileVidbes A6t dottact thé rdiarytdhaft 10.

waf er supporting section 11, and the outer dianeter
edge of the drainage receiver does not cont act the

A dA%B?)% d i’g@%‘%&‘*é{?% qf mt%&%ll i an? ke GG flon of the

annu e out er | arre
pip803&darad difie ﬂdrveerdsmenlamtmmrmzzmr 281is grdvitlee atrihercenter of the

oo SFu e Sl ebeaeien 354 Bkoaeho Bt 2
corif@ficatds Withi 8sveraingufified Ividter isuppny! gadsagds d@augh ca pipe for
supplying purified water) 30a, 30a, . . . which are provided by penetrating the interior

of the pipe 30.

The upper face of the drainage receiver 31 is disposed to be flush with the upper
face of the annular wall section 11a of the wafer supporting section 11, and the outer
diameter edge of the drainage receiver does not contact the inner diameter face of
the annular wall section 11a. An annular gap 45 defined between the outer diameter
edge of the drainage receiver 31 and the inner diameter face of the annular section
11a is designed to be very small to such extent as would prevent the chemical fluids

and the like from leaking downward.

13
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13 Further, the purified water supply passages 30a,

30a, . . . can selectively comunicate with the

purified water supply source 28 via the directiona

control valve 32 at the |ower end portion of the pipe

30. 5 Purified water which is supplied fromthe

purified water supply source 28 and is injected in a

radi al direction through the | ower side injection

nozzle 26 to the center of the back face W of the
FuWhélerthA/ pwhifiedh Waterostmmjolgassageai)rﬂi(w BPat he . wafoan selectively

Su n ction.11l of the fer ct
oMl AR 1S, PRI Waier SERA orErePina e diFegonal contro
valva @2 athh&fovidtendaiortioofane pibd 80t he centrifugal force
generated by the rotation of the wafer W The supply

of purified water fromthe purified water supply

Puﬁﬁéﬁ GratéSwild, k" n ||@Hef?5¢\QstgiurfﬂQ§hvz§fgﬁ uEE)I?u%g] réé‘%g and is

ower side 1njec n nozz
injeatba ch Ereradlahelsecttlw tafdught theflowérosite mgettitm nefzbr 26v/to the center

I d. by th
of % Bick Ta4S offb Sl has BRI Syrychy i FotTie siitorta hidne wafer
suw&n %6étlor10¢ﬂ 'dfhﬁé afeofdtargNse@tion 2 ther AbwYViRlz0R@idl frection
ace to the céentrifu f orce generated
aloag thﬁé)anclstfa@e &N\b 9? thenwalgsve owigg m%ﬁq@erﬁwfugali engergrated by
thesrlépﬁio}‘n o??ﬁ’é% e%/v' s drivably controll ed such that the

supply © purified water fromthe | ower side
[ nj ecti on nozzle 26 is synchronized with the cleani ng

g PP R water A (B8 g od el ~pan| ROLERePS snd the

injolbASef the $amé fthelighatheriower siicemijefioANsbze1ePR6 iR dhé Qllustrated
the back face W of the wafer Wiromthe | ower side

empaflistant das e effectzd fioating terwalet w whichis fotatably supported by the

el SRR SR, 18P UAP et BERYY 2 45 S5 tre outr

pemﬂmfalt partiom rof \tke waféeh@& aloeg thel bddkufiads iy omid towtheg cérdrifugal
back face .of e e(,, W The Chem cal Fluid

for‘F‘-‘F qufateﬂrqyutﬁ'ﬁ V%QQH% p@nwggéﬁ ique is described

hereafter 30 with reference to FIG 6. The chem cal
fluids supplied to the front face Wa of the wafer W
The |ppvifiedweater sueply pourcepds iip ldsivably peantroied \Bechrfthathibe supply of

puﬁﬁ%f e(/va\l/gro%ﬁlngtﬁe I&v@eer side injection nozzle 26 is synchronized with the
cleaning of the front face Wa of the wafer W by chemical fluids from the chemical
fluid supply section 4. In other words, if purified water is injected and supplied to the
back face Wb of the wafer W from the lower side injection nozzle 26 in accordance
with the foregoing determined conditions, the purified water cleans the back face Wb
of the wafer W and at the same time prevents the chemical fluids from flowing to the
back face Wb of the wafer W.

The Chemical Fluid Flowing Around Prevention Technique is described hereafter
with reference to FIG. 6. The chemical fluids supplied to the front face Wa of the
wafer W flow toward the outer peripheral portion Wc of the wafer W owing to the

centrifugal force generated by the rotation of the wafer W, and are therefore prone to
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centrifugal force generated by the rotation of the

wafer W and are therefore prone to 14 flow back to

the back face fromthe outer peripheral portion W.
However, the injection and supply of purified water

to the back face W of the wafer Wcleans the sane

while flowing in a radial direction along the back

face Wb owing to the 5 centrifugal force generated by

the rotation of the wafer Wand thereby isolates the

flowhieagke & tl’ﬁé badk fabé drorartae psutee ptaﬂpiﬁéraprrtmm W HoweNer, the

e e e bbb v LP G Wl pycieans tre
saﬁ@eWhﬁéllﬂode“n‘i’Sa ré@ialﬂb‘?rebﬂﬁ{ Al GRS RV BRLK 1B8€ tWBNoRing to the

pp les an 1 nert gas or pr eventl ng oxi dati on towar
cemtnﬁlgraf farce gedetaderk by dhe sotation of thevafafer W amd dherely isolates the

ongfeal R WP R §n2te 00R Tk the ot ek \IRR i pgegRELe wo

theselp)yt effactivaly bl@\/eﬁwbunt@mlmftldmcr thegibsck! fack Nabf s tHe chemical
face WA of each wafer Wand a | ower side supply

fluidacti on 36 for supplying inert gas to the back face W
of each wafer, wherein 15 these upper and | ower side
supply sections 35 and 36 can conmunicate with the

The rirert gaaisupply segticrobirstippds pn avdrtigas fartprevkntingeoxidation toward

A RS FHAS gl 5 o B oL EIBHEH by o vtr

rotéﬂy&“e%tlﬁrafzt &d cdrhprises? aganajpr cdmpondistargappertgidé ¥upply section
sectl on 6 suﬁ ies N2 gas for preventing oxidation

35 fereHrplyingan seert ganto Higdfrenidree Y¥a of sactbwafer\iand ayjower side
suppi §Qct|o$| SGDFO?tsﬁB%mELIHQQ 95890 Ye bAK 14BE §Ub of 85éH Wafer, wherein

section 2 and rises, as major components, an upper
these dppsu@ptl ylowec sidensurply fsett:tl(msp% yind gBa\Ray xemmounitaie with the

. front face of egch wafe ower |desp

ineli R sleBEctsed 3 BedGicil bR ails Balting 1ER e ustrated

prefsredt khbodiaiedt, thé IRSEgalIBES nikbgen b@yvmerémdﬂe@ tiPING gas”).
sections 35 and 36 can communi cate with the insert gas

supply 25 source 37 provided outside the cleaning

Thé sH Ss %u?ﬂ_ y%gﬁﬁgt‘?gr éﬁﬁ?? O‘i‘ﬁzp%%s ?ré tlﬁg dx"?d tion towsrd the

provi ed a ou3|n
frort amdl baokfacesesf aach maiéaiV (whnsh lsbmtpta‘bdyr sﬂpportemigbya the wafer

rying seal ed space at the her the front
rotdry AsSfar Brr e igisesr RO RONSIS ALHBPE Ao Fbraly section
35 Ry sudlyile Nafaertorthé dront S@@é bpeaéh watdrancaaparaivenside supply
with the cl eani ng chanmber 3.
section 36 for supplying N2 gas to the back face of each W, wherein these upper and
lower side supply sections 35 and 36 can communicate with the insert gas supply

source 37 provided outside the cleaning housing 1.

The upper side supply section 35 is provided at the upper portion of the cleaning
housing 1 and comprises a circular cover body for forming a drying sealed space at
the periphery of the front face Wa of each wafer W which is rotatably supported by

the wafer rotary section 2 while cooperating with the cleaning chamber 3.
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15 In detail, the outer dianeter edge of the upper
side supply section 35 is designed to closely engage
with the inner dianmeter edge of the cleaning chanber
3, i.e., the outer dianeter edge of the uppernost
stage treatnent bath 18, so that the requisite 5
m ni mum dryi ng seal ed space is forned at the periphery
of the front face WA of each wafer Wwhich is
rotatably supported by the wafer rotary section 2. The
In dp\wr thel older diapjetsr ermetcbfdhe 3ppensidarsupplyesection BStis elesigned to

' Th .
oo s AR B8y b Bt S .
outdﬁlea!rﬁétep@&gélo@mé Opbertidss BrRIYB)traxdRBAT Bathns, \&'otthatt th@ requisite

cl eani ng chanber 3 and the use standby p03|t|on
mipigRIm, geying spalgd spaceistfoamehat the ntqrtahew ofihe ﬁroab@er\/&@ of each
{4 O
wa‘f%\ﬁlrivﬁf fﬁ %"'arl ‘?téb[}gﬁﬁ d egi‘"’i%yoﬁ'laeg\yvg eéigttgw ¥e&n§§n2 fhe > upper side
supplpsactiorhad k:ommurmajm wilp theyined@assupply sosirqe 9% maeaalplpa 38.
t he upper end portion of the 15 rotatable rotary
shaft 10 of the wafer rotary section 2. As shown in

ThEluppedside RRIpbVRIction BEEs Forighly ARVADIEbebReérs tHeOlgROSEtion (not
of the |ower side injection nozzle 26 which is

shewRsEeqRaraling ith i cleaiing Ghamber|3 regite use standpyposition, ie.,
thegﬂgtgéltﬁc#rﬁ rﬂrshB%HMFlée%{h% does r?cﬂ(ilntéﬁeﬁ,-owﬁﬁt heiiBal fluid

etween the hollow I nner periphery o
supmpeectm"nﬁ, Pukisidomakly coheected & sn slexbtind heand, ndteshown.
outer periphery of the pipe 30. 20 The | ower side
i njection nozzle 26 is housed in the storage section

Th80owas sidd shpblyhse@?éﬁV% i8Nskovidel U aRé Gg)(?@rtéhd Pertion of the
i nert as SUE%QY source 37 via the pip di sposed
otatagleu@ anyeshapt ¥t of t§ﬁa!ﬁfe|1®taf25§e|0h0'b3rﬁlscﬁh1pwr1 ingnGi dethe lower

S'dgaﬁﬁp%%gwpen ‘?@%on(wboﬁed of 1t Fb‘%vércgld? ﬂﬁ@%ﬁg&%@%ﬁ which is

rates Interi
comsirtmtefchmgmmbrpawedy ad ta bkewise perve thedpwifiedrwatensppply section 5,

o A B Rrdel Bt BAT e B i sy e upver

end Esmoﬁrbfwe ﬂftarty@hahomeénosﬂhd%utéu p%é?bh@ﬂ/ &FaRE bpefd. and
the lower end thereof can selectively comunicate with

the inert gas supply source 30 37 via a directional
Thé FEPLiad M¥&tiottnoZte 26 is housed in the storage section 50, as set forth

above, and communicates with the inert gas supply source 37 via the pipe 30

disposed inside the rotary shaft 10.

In particular, an inert gas supply passage (i.e., a pipe for supplying inert gas) 30b
penetrates the interior of the pipe 30 and is arranged parallel to the purified water
supply passages 30a, wherein the upper end of the inert gas supply passage 30b
communicates with the storage section 50 of the lower side injection nozzle 26, and
the lower end thereof can selectively communicate with the inert gas supply source

37 via a directional control valve 52.
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The upper end gap 39 serving as another supply port of

the |l ower side supply section 36 is positioned at and

opens to a space 53 defined between the drai nage

receiver 31 and the wafer supporting section 11, as

shown in FIGS. 2 and 4, and can 5 selectively

communi cate with the inert gas supply source 37 via

the directional control valve 52. Through the inert

gas supply section 6, the upper side supply section 35
Thehepresfend gpec3 sgndng @spanet gemug@ls mwgnf ithe: loWere sidgy supply

sebtfbecég?g]sgﬂﬁ&gecf anﬁ@% Fguélrt}% a%e ]qog%ﬁ@ddt?eth}egnt dralnage

ani n anber ano
reaéimmwaéncﬂhelwhfeﬂ\hmmdﬁﬂ@edtlba 1I1owshswdm FIg®Q anh4, and can

zle 26 of the | sj de supply section 36 . i 'ects ,
selgRfivaly, sorawicale; WiBdhaangR 9% aOR TRNY lavigae: dnsctional
coftrhIRbNeur ce 28 when the wafer Wis cleaned, and

injects and supplies N2 gas in synchronlzatlon with
the 15 operation of the upper side supply section 35

r. 1] . n ves
GRS T, A SpEgh 6  EBly 58" Llgh YBLEES rrecr
injédie dnd\/\ﬁlppﬁesieslgS%@@Iv\;hesemel (gafe'BEWf llurtﬂéarmﬂis ahd 3t’l.‘sldﬂe:hemlcal fluid
nner as the upper. side s section
insidh e IR et 4 BAGeIRS Ga P e il lBer SrpiopTu
cl eaned and the chem cal fluid inside the cleaning

chanber 3 is drained or replaced with another chem cal
Meanwhile, e lowar sideyinirationdiazgler 26raif therdower side suepb!ceectlon 36

m@cg? gﬁé gggﬂ.e%%u‘{lf?% V\Hﬂgr f%r‘?iﬁggﬁnf epqi\&at\é?rsgééyggg Cgce OIwhen the

ort Sec

wafley qusgaleah@d nandhirgectstdrel posplicsvie, jgassa Wsyachonization wnth the
ace t herepy effectively Breventl ng the chemc

09?"%9?’&1@5% UPRET FideqsyRp v SeelSTPBP AIGthe "2‘53oY&S'%?ﬂ/\/H]é‘dd're""'onal

cor‘itFHl%lﬁ&l@lstabearr’illr!%‘ﬁu!n%fsv&tﬂi‘heﬂ5 The controller 7 controls
he nmovenents of the conponents of the single wafer

type substrate cleanlng apparatus while |nterlock|ng

th b { onat o
Fulhire i 85T BAF s oo rEaPB sifB SBPY pedionias fctiges in the
sard@ mdriner Be itiog ub@ertsh@e aap;bly eet:m@m@fbytuhjecﬂh@and BQpplying N2 gas

treatnent, the wafer Wis taken_ in

whgrmé%wafﬂgs%neénaqdﬂh%gh%w@h@weu@%ﬁ? ,t,lge 5}egﬁ151@rcrgamber 3is
drafled &re & Withighotff! | B § G LA th
e SSOHELS n SEl k290 Sy A AR Sing i e
space 53 defined between the dralnage receiver 31 and the wafer supporting section
11 are purged and replaced by N2 gas to maintain the positive pressure on the space
63, thereby effectively preventing the chemical fluids and purified water from leaking

downward through the annular gap 45.

The controller 7 controls the movements of the components of the single wafer type
substrate cleaning apparatus while interlocking with these cornponents, thereby

automatically effecting the following series of wet treatment steps:

« (1) Prior to the application of the cleaning treatment, the wafer W is taken in

the wafer supporting section 11 inside the cleaning chamber 3 via the wafer
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chanber is sealed, the wafer Wis placed in the

cl eaning treatnent position inside the cleaning

chanber 3 by the up and down novenent of the cleaning

5 chanber 3. Thereafter, the foregoing various

cleaning treatnments are effected in a predeterm ned
procedure. (2) For exanple, if the cleaning treatnent

is in the foregoing ii) cleaning treatmnment step

(APM+DHF ; DRY), the wafer Won the wafer supporting
section 11 is first positioned and disposed in the

| owedkiipin/ciit poe df tieatierning Houbmig (ot 8RewMY)iahé aftBethe cleaning
cl eani ng chanber 3 nmoves up,and down the APMfluid is .
supﬁh‘i“r@ge'f isorRagh tb%ry@fers\/‘ﬁ@ Piaced in dhe Rlsapingdtreasmegt, gosition

t he; rﬁRienth | GS4HIRY charhB&t ('?"Bgtthé 2 aé?f?f d&kh Hﬁ)vtaﬁfeni"@f fole f¥aning

as t er rotary sectio tates at low speed

Pur chamdem&t&ereafternjrwcfpmgomgjvmm;sl dleaning treaintants ereeeffected
side jnjection npzzle 26 to the 15 back face W of
theﬁ’\/\%f’terd:e{tﬁrﬁﬁn%@w@ﬁ?%% zation with the spin cleaning
treatnment effected by the APMfluid, thereby cleaning
thedaekr feilé?rﬂphéb iPthd h;%aWﬁ'fge[reWnQél'ﬁ |sp|heth%nfdré’§blﬁ §i) cleaning

APM luid from face t her eo

(3) treRmRRY PR | {APMT@gﬁvaf BRYY a8 pitiot Mbrah lninaharer’ supporting
di sposed 11 dé ﬁl%{ égg‘ﬁgﬁied YRA i ao%ts%g%ttﬁ@%ﬂ%?ﬁoggg@g%?eatment

and purifi ecte
t hebanth‘e? asd dile mmeectelammgmmmm &mom up andedowmtsiengPM fluid

F ot B it st Bhe Gipaet Sids HiesoS nagdles 4 g e iy cleaning

cas@eathiént {d &shlvalts the wafeh Ve GsaHe dfersoriy ss@ldnrpmtétes at fow
| ower side injection nozzle 26 to the back face W o

t heSR@Eder Win synchronization with the rinsing
treatnent, thereby cleaning the back face W of the

Pu%%@%ﬁgré}g |qj§£et8§emglsp_§8fégqigog1f th@“@%lﬁgglggﬁm%&(o [ R82zle 26 to the
baaurédeeWb bheherabedr WY inssyaebtdrigation ikl te %pmsaéamngtth@atment
upper _stage treatnent, bath 16, and the

eff¢cpt9qi dPyl heABM fliid, thesehyt Aleaningche dhask fape sk PBH"e wgfer W and
pré"v%ﬁﬁrl@th%fsAm'f \ﬁdafsrglt%h@\h FA%%d&Q féé@th‘Fl@Fed%S appl i ed

t he waf er rotary section rot ates
at I ow speed.
o (3) Subsequently, the wafer W is positioned and disposed in the second

upper stage treatment bath 17, and purified water is injected and supplied
from the upper side injection nozzles 25 while the rinsing treatment is applied

to the wafer W as the wafer rotary section 2 rotates at low speed.

Also, in this case, purified water is injected and supplied from the lower side injection
nozzle 26 to the back face Wb of the wafer W in synchronization with the rinsing
treatment, thereby cleaning the back face Wb of the wafer W and preventing the

rinsing water from flowing to the back face wb of the wafer W.

e (4) Further, the wafer W is positioned and disposed in the third upper stage
treatment bath 16, and the DHF fluid is supplied from the upper side injection
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Purified water is injected and supplied fromthe | ower

side injection nozzle 26 to the 5 back face Wh of the
wafer Win synchronization with the spin cleaning

treatment by the DHF fluid, thereby cleaning the back
face Wb of the wafer Wand preventing the DHF fluid
fromflowng to the back face W thereof. (5)

Further, the wafer Wis positioned and di sposed in the
second upper stage treatnent bath 17, and purified
water.is supplied fromthe upper side injection 10

noz nbEzleRSV\hhileether@im ictesinimy treatatemt ig apyligdutoi theedbfer W as the

wat er er Was the wafer rotary
seci"’a{)erﬁr %Bg?%cg'gg ZgEotkfn %WE MetPeeend purified water is
injected and supplied fromthe | ower side injection

Pu'ﬂﬁéé kn%t&(is tnﬁ]eét@@ é?ﬁ%ﬁpﬂé@ fro}/ﬂbth&}:f IOWEP smflﬁéan hbSAEPE to the

cl eani n% k face W of the wafer
bagl éapenvibref thmwafern\éd tmgsymhmmzatlomwnrbther@m c:leﬁnmbéreatment by

oo R 85l ey 1 B 5 WA B SR b 0
DHH fiyid $ioeh flowihg do thepeackofate YWatieredfr eat ment bath 18,

whil e N2 gas is injected fromthe upper side supply
section and the | ower side supply section (i

o9 Bigihes the weleTMtis BRsitionsd anggisposedin bRdebad Ubper stage
gas}r?%‘!ﬁ%{ng béﬁﬁ” Oé}}QGpu ) \ké‘t@r %oé fEy B fh'éetgfgé]a Qidel lﬁjectlon

app e wafer Was the r rotary s
r ot aozxie 35 whilghthe pissing treatmest u”oun@ed;mp:r i Iaepluspxb&rthe wafer

o 38 BRE AR I SGheBh Aol B SR it g eter s

Wl t injdoed éh@@ﬂprﬂ@dﬁ?@ﬁbﬁé lotverssidd hﬁécﬂohtnofz@lb% b the back face
dryi ng seal ed space while cooperatin

cl e¥ plgthenwaies W athesely clggnmaeth@éﬁcgrfaw V\ﬂ@@f the wafer W and
Supﬁﬂegsﬁn g@th@rﬁjnsflﬁd W3tdrtforf fﬂ%ﬁb\)ﬂﬁeﬁ@fﬁ' fid i féce Wa of the wafer

Acco when tontents o I'ng sealed sp

A aV\étqibe@edkﬁméwbﬁae@‘d by the N2 gas, or, vvhen
occasi on demands, air current is produced in the
passage 19 extending fromthe inert gas supply section
6 to the drain section inside the drying seal ed space
ow ng to the forceful air discharge fromthe drain

S€Clg) Hindlly, the b ?%?'ESE o st
con?&nt?a ] tct)n é’)v oxyggaosr%ﬁ(% %’tcle(? |%p o??lg@tukger 8 s age
ent freatmiend hathf Hs; evhite Nf gadhis mwbtad fWrbeh@ opper side supply section
SUbéé analtﬁe |Ic}(/ver side gl%ply %ggtion (i.e., the lower side injection nozzle 26)

of the inert gas supply section 6, and the spin drying treatment is applied to

the wafer W as the wafer rotary section 2 rotates at high speed.

In the drying step, the upper side supply section 35 of the inert gas supply section 6
is lowered to the use position while cooperating with the cleaning chamber 3, so that
it forms a drying sealed space while cooperating with the cleaning chamber 3, and

thereafter N2 gas is supplied to and fills the drying sealed space.

Accordingly, when contents of the drying sealed space A are purged and replaced

by the N2 gas, or, when occasion demands, air current is produced in the passage
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thereafter the spin drying treatnent is applied to the
wafer W (7) The wafer Wis again taken out via the

waf er taking in/out port of the cleaning housing 1

upon conpletion of a series of cleaning treatnents in

the single wafer type cl eaning apparatus. 10 Under

the single wafer type substrate cl eani ng appar at us

having the foregoing construction, a plurality of

chemcal fluids is sequentially supplied vertically

exfanding frem thp jrert gadesupp)yesedtion 6 iHeedraitb seationhiesifledhe drying

WA of a sin h is, rotatabl ,
seafbfispates opfhd 18 Ihg LR, P ok JrdrR 8o Xalt spgtion of the
upp@.tm&it 8dYyd freathiink Batho 8 the &sdnivataitionsofidXygén edl tﬁ»@ Periphery of

plied fromthe | ower side supply 26 to the back

ther a%@rqérqnb fecetWa whrtbe walrheW Pﬁ@omeﬁ gybstantially zero (0), and
th f
therb S RE Spinurg R Rimb i Bppl PR e ot he

chemcal fluids from flowing to the back face W of
tehe(RaTles waferd W ¢4 Rgainvtakda, oudwiaghé awvdfbe taldmyg in/butgadrt of the

force at ed the rotation of the fer
| heSeatiBtsha,  ooB FomAIdion o € hefes ghaeaing ikeligpnts in the

t heginalcakafdf AW dienda aty@ut er peripheral portion
of tﬂg vvafer[y\i/’)Vand th%ybg?e prone to flow fromthe

outer peripheral portion of the wafer Wto the back
UrﬁacéhmiMerwafer txpe csubisirgtey clmirmeppanamst hedog e feregoing

coldflshBhch plialy 28 PG s T seBbential Rapp Ryl from he
uppérosigetlhjecﬁmc kokaee 28btcothet fient\ate WAiVop \u ll@gleowtaféze V#5wvhich is
centrifugal force generated by the rotation of th

rOtW@PEYr sypPqricel ihihec Pealad r@eQ'WEQ l'J"QHﬁ'ngfb@Q ¥ lo mclean it, while

puBQYWEREP <iriétid B LUBSIdITRrh MAIMKE side L2688 back face
Wh of t”@eWBfQC WV fvetsan 1N, wetmie@’ngg mmd}mt\ﬁelappllgﬂ m/tlrmﬁrmrg face Wa

tefodt R, bRAn Rl the DalRbost Wi el miyeiiio 5 EfiericY fuids from

flowitigadithee bhck fack Wb lF Bfecwsfed vienbodi ment of the
i nvention, the inventionis not limted thereto but

can be redesigned and nodified within the scope of
In bh8r WYEdWAAg 13 the centrifugal force generated by the rotation of the wafer

W, the chemical fluids supplied to the front face Wa of the wafer W flow toward the
outer peripheral portion of the wafer W and they are prone to flow from the outer
peripheral portion of the wafer W to the back face Wb thereof. Accordingly, as the
front face Wa of the wafer W is cleaned by chemical fluids, purified water is injected
and flows in a radial direction along the back face Wb of the wafer W owing to the
centrifugal force generated by the rotation of the wafer W, thereby cleaning the back
face Wb, and provides a sealing function relative to the chemical fluids which are
prone to flow from the front face Wa to the back face Wb, thereby effectively

preventing contamination of the back face Wb of the wafer W by the chemical fluids.
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For exanple, the single wafer type cleaning apparatus

can be used as a single apparatus, or as a basic

construction el enent of a wafer cleaning system

provided wth a |oading section, an unloadi ng section

or other types of equi pnent such as placing and

mounting robots and the [ike. 10 Further, the chem ca

fluids enpl oyed by the enbodi nent are nmerely sanpl es,

and hence other chem cal fluids such as HPM
Altgbl(@rﬂtlgmgj'éﬁﬁhg éﬁ%ﬂ)di@?ﬁ@éﬂﬁ&ﬁ%ﬁﬁéﬁh efﬁfbd)dtrl‘i\altléfktaedaVention,

e use ependi ng,on the object thereof. 15 Further .

the; nveption 45 Fﬂfeﬁwt?%éfe?rst%a%mben@#ﬁ,s'gaﬁqi ial“F’e'HOS{)SP%rW‘th'" the
scopPH! the RARHAGES 30a, 30a, ... which comunicate with

the I ower side injection nozzle 26 may be constructed

such a manner as to communicate either with the

in

Fop diinpiE 18 oS BRteY iee' Kfeofis Bhearoll, G BeCted, 4 A single

appavate)vr asp bisioconstriietiont dlenkinnef a wafde clelbamai sy8tem provided
treatment to the front face W of the wafer W20 as

with| 3 lpading 88ction, aReUIPAding RECHPN i Athey tyeeg |of fqupRinent such as

pldcirRnERbubithd faBoled RS thikk: €. . the front face W and
back face Wh"of the wafer W 25 30 21 Clains 1. A

single wafer type substrate cl eani ng apparatus for

' d.ndi Vi 5 [ e.n 0,
Fufih 5 N SadfficE! o Syl bY i ot aeg Madhifhpies, and
heagparahers chemijval siflgds Waduzh r asar MPveansidleH,02.+H,0), SPM
supporting and rotating a si n%l e wafer in the, cleanin
(Hq%ﬁ}gmng 2Q) ansr thedie LN Rssysedaippending qpdheopigot jnereot.
novabl e, partitioned cl eani ng chanber provided at an
outer peripheral portion of the wafer rotary nmeans
Further stitlr in thg ilustiatecheinbpdipient spurifiedi watby suppdy pbssages 30a, 30a,

-~ \llvﬁlgﬂ i08 rrtlurn(?gattgt\e/vri]t% tRe %:v(vegr sfi S in?éc?i%ﬂin%gzlei% ns"l(:31§31 l[')gr}:toin:‘%1 ructed in
such a manner as to communicate either with the purified water supply source 28 or
the chemical fluid supply source 27 via the directional control valve 32, thereby
applying either the single side cleaning treatment to the front face Wa of the wafer W
as illustrated in the drawings or dual side cleaning treatment to the wafer W, i.e., the

front face Wa and back face Wb of the wafer W.
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stages, each wafer which is rotatably supported by the
waf er rotary neans; 15 chemical fluid supply neans for
supplying chemcal fluids to a front face of each
waf er which is rotatably supported by the wafer rotary
means; purified water supply nmeans for supplying
purified water to a back face of 20 each wafer which
is rotatably supported by the wafer rotary neans;
means for sequentially supplying a plurality of
Clailhhem cal fluids fromthe chemcal fluid supply neans
to the front face of each wafer from above, which
wafer is rotatably supported by the wafer rotary

1. R aityle dafkrappdreatidrate cleahiny! dppacaus For cléar&rcg wa@rarrcﬂw.duauy,
IylngaE§ fied water fromt urifi

WhEABIEy MR slReed o7 the ThetR: rheSeAoc ABaning: Brusii. “ifh apparatus
comphghg wafer type substrate cleani ng apparatus
according to claim1, wherein 30 the purified water
supply nmeans has an injection nozzle for injecting and

su p maYérnr%tar9 Ll’ﬁéefn'sef@r \éﬁér?d'rtlﬁgo ahdd @otgﬁﬁd( af A5Ste Q\faf@falﬁhthe cleaning

waf er is rotatably supported by the wafer
rot@Pyﬂﬁ@ah%hoﬁﬁmﬁmﬁ@$@¥h t he |nject|on nozzle is
directed upward and | ocated 22 on an upper end of a
rotatable rotary shaft of the wafer rotary neans

Can a comtiisalic apevaple; hpastitianed f pleaningit @\a'fwi)pmyv'g%r%ean outer
appa?r a?ﬁeréf n%rﬁor‘f"afo?r the/ pﬁ/a%"br%F \Aﬁtnﬁ‘eéﬂse@ﬂ'f&%m a plurality of

us accor |ngtoca|m erein the ro ary
shafselestivehine opafasie clsaaing Heatrent Grares orofleaning |'rb\ﬁequent'al

cyl ig ('f:%{ ok C@d chghd wﬁﬁm lsq'otaiéﬂ')%upiﬁﬂ% Yy BRSSFEErotaM ifdans:

can comunicate Wt he puri f wat er supply source
and thereby supply the purlfled mater wher eby said

i1 Shediba Fl ﬁ’%@aW ME&d fb‘?lshféwlﬁﬁ%hﬁﬁta?ﬁu@s holal @YKt face of

section o e rotary aft wi t hout contacting

t he aagh aefer voidharetatablyduppertedhpieibewafernfetasy Bears; g

| ower side supply nozzle which is directed upward and

| ocated on an upper end portion of the first supply

pas Juijied wiates suipPlyi mepnsuier surRlyingRuelied watehie & hgick face of

gfla; ac werw(g{ i5 3t5tablyRRBh S PRPREaAIS BEFPHELAY tO
means for sequentially supplying a plurality of chemical fluids from the
chemical fluid supply means to the front face of each wafer from above, which

wafer is rotatably supported by the wafer rotary means, and

means for simultaneously injecting and supplying purified water from the

purified water supply means to the back face of each wafer.

2. The single wafer type substrate cleaning apparatus according to claim 1, wherein
the purified water supply means has an injection nozzle for injecting and supplying
purified water to the back face of each wafer which is rotatably supported by the

wafer rotary means, and wherein the injection nozzle is directed upward and located
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15 a second supply passage for supplying an inert gas
operative to communicate with the first supply
passage for supplying purified water and with an inert
gas supply source, whereby said second supply passage
penetrates the hollow section of the rotary shaft
concentrically wthout contacting the rotary shaft,
and the lower side supply nozzle is directed upward
and is | ocated on the upper end portions of the first
20 and second supply passages respectively, and is
eratlve for, suppl,yi uri f t n
ongBE hge! e "4 AR b Sy Bl ML P Bl g fana can
comprpmr@tmrtraaoonfthdngamr)sudpar soudce. wherein the i nJ ection
nozzl e conprises a storage section comunicating with
the first and 25 second supply passages and a
3. pThe aihgleywatér fypg eabsteate peahig Eppuiatedadoordimg tes totrimga;  wherein

sect | e wafer sybstrate ¢l eani
tn, iy A 0 455 gl ey HiRoRE o i BN e giRg] By, ana @
firdtheupply egdsisage, nadeah eeammmmomnami\m&t ’ehee;burlﬁed wdterhsuplpe/ source
urified water sup
o Bopie P e s PRRECHE AP E D1 PR o€ verticaly
pembmtebya ehblleey sectiomgol the el sbbfeannlygmthoeatuﬁacttmgothe rotary
nt face of__each fer lLed I
st ol PRIpieRE Pezalinr 'ot<s Sdsos T b4 Rbicflys fifegigaupward
andfloesed onadheupper lend L@Intrdrh@‘ the Hiesti stipply fdassaes fopsupplying purified
ans. 5 7. The apparatus according to claim6,
erein a gap defined between an inner periphery of

t he rotary shaII of the wafer rotary neans and an
rst and secon

pi& e/r gypg %sgﬁﬁﬁ?e&?nwgra(pps,fa Usy a(fcﬁ%lfpdjg 7 glaimg3, including
a E@eor&pp@fpaj lmsé@g?epfodlsnlplyrﬁg @nainent 7gasmopeeitine tdeommunicate with

g TR0 35850, TARRS Bed ' s ooy

soufgeat mrstebh addics seéandsungpiya passzgpi metrateaattnemollewamtion of the
re ar dver I ca and  cqoncent aII i t.h :
rofihhsFharTrEl arvparo0h B ARsc ik ay Hishgy e iqer sice
subplyS Hozzk! nsddlmﬂhi wabay arﬂupmmateﬂdoeret Iygpenahd rportanarof the first
neans

wherei n, depe on_a, sel ect ed | eani n .
argh Gachcht SRl DBt Tener TRl Y B iR, h SERGVIG puritec
watevgd the ireriaesi ti on 15 correspondi ng to each waf er

supported by the wafer rotary neans as the cleaning
5. The single wafer type substrate cleaning apparatus according to claim 4, wherein
the injection nozzle comprises a storage section communicating with the first and
second supply passages and a plurality of injection ports provided in the storage
section.

6. The single wafer type substrate cleaning apparatus according to any of claims 2 to 5,
wherein the injection nozzles can communicate either with the purified water supply
source or a chemical fluid supply source of the chemical fluid supply means whereby

either a singular side cleaning treatment to the front face of each wafer is applied, or a
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chanber noves up and down. 9. The apparatus accordi ng

~to claim8, wherein the cleaning chanber is designed
in such a way that an inner peripheral edge of each
annul ar treatnent bath does not 20 contact an outer
peri pheral edge of a wafer supporting section of the
waf er rotary nmeans, and the gap defined between these
edges is annular and is designed to be very small in
order to prevent the chemcal fluids and purified
water from | eaking downward. 24

dual side cleaning treatment, to the front and back faces of each wafer, through the

chemical fluid supply means.

7. The apparatus according to claim 6, wherein a gap defined between an inner
periphery of the rotary shall of the wafer rotary means and an outer periphery of the

first and second supply passages serves as a supply port of an inert gas.

8. The apparatus according to claim 7, wherein the cleaning chamber is movable up
and down relative to the wafer rotary means, and several annular treatment baths
forming a cleaning treatment space are arranged vertically and concentrically with an
inner peripheral portion of the cleaning chamber so as to surround each wafer
supported by the wafer rotary means, and wherein, depending on a selected
cleaning treatment step, one of the annular treatment baths is moved to a position
corresponding to each wafer supported by the wafer rotary means as the cleaning

chamber moves up and down.

9. The apparatus according to claim 8, wherein the cleaning chamber is designed in
such a way that an inner peripheral edge of each annular treatment bath does not
contact ‘an outer peripheral edge of a wafer supporting section of the wafer rotary
means, and the gap defined between these edges is annular and is designed to be
very small in order to prevent the chemical fluids and purified water from leaking

downward.
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