1 DESCRI PTI ON SI NGLE WAFER PROCESSOR Technical Field
[ 00011 The present invention relates to a single wafer
processor capable of perfolmng spin treatnment and
i mrersion treatnment for a wafer, in particular, for a
sem conduct or wafer. Background Art [0002] Wth
regard to a wafer processor that perforns spin
treatment such as spin etching, a degree of
recogni tion thereof bPHEBERRBTEOD a spin processor
and the Iike has been enhanced in recent years
particularly as a dianeter of a sem conductor wafer
has been enl arged. The reason of the above is that
single wafer sgtpcﬂﬂgqtgﬁgﬁ{pﬁ§N§ES§@ﬁ{ed attention
as a nethod of easily inplenenting I sposal (1 pass)
treatnment for chem cal solutions, in which an anount
of the chem cal solutions to be used per wafer is
SUpRs.essed to the mninum and a treatnent |evel of
TbChngFﬁjﬁFﬁg and the like is set to the highest level, in
ierns of an increase of the chem cal solutions ow ng
[0001 o such dianeter enlargenent of the wafer, an
enhancement of a particle level as a circuit pattern
belohawesémieinventipn enedmteisoto of singleosmfeonpiramssat i @pable of
for the purpose of reducing a contam nation, and the

perforniing. spineti@ppinieadtind imbtirsiodd ptdagalen®fol as wilske in particular,
various proposals for 2 this type of single spin

for a eNOCESS@Etot Raleat Docunents 1 and 2). [00031

Background Art
[0002]

With regard to a wafer processor that performs spin treatment such as
spin etching, a degree of recognition thereof by the name of a spin processor and
the like has been enhanced in recent years particularly as a diameter of a
semiconductor wafer has been enlarged. The reason of the above is that single
wafer spin treatment has attracted attention as a method of easily implementing
disposal (1 pass) treatment for chemical solutions, in which an amount of the
chemical solutions to be used per wafer is suppressed to the minimum, and a
treatment level of cleaning and the like is set to the highest level, in terms of an
increase of the chemical solutions owing to such diameter enlargement of the
wafer, an enhancement of a particle level as a circuit pattern becomes finer, a
prevention of a cross contamination for the purpose of reducing a contamination,

and the like. The applicant of this application has made various proposals for -



Now, a description will be made of structure exanples
of a conventional single spin processor with
reference to FIG 6 and FIG 7. FIG 6 is a
per spective explanatory view show ng an exanple of the
conventional single spin processor, and FIG 7 is a
perspective explanatory view show ng a state where a
. wafer is_held on the single spin processor of FIG 6.
this typeofisingle gpieprogessee (Patersf Brenmenstyhibald 20 denotes a
waf er hol di ng apparatus, which has a rotary disk 12.
[0003A t horough hole 14 is drilled in a center of the
rotary disk 12. On an upper surface of the rotary disk ‘
12Now, Bl @sRbkigtior $iltIRehdds of Qﬁubﬁdﬂésé{ﬂﬁgse&@gbﬁ%ntional
of bl ade plates 16 are erected radially at a
sineldrLYet 5548 i r 0051 te f uppar . .
e susf%f acgsdpc??&%hﬁgﬁu%[a ?%I%:go?gbrg%é%sl% degﬁﬁ (}Waf EE& 6 is a
e Vi parts .18 ich receive agn er . _ .
perspbC KrORERERNOTiow Adihe 5 Fantisio i dag congentional single spin
arti cglfgi%l%/mtati ons are inposed on a shape of the
Procesgarednd (e iha Rexppective explpaatprasvieweshewing a state where a
receiving parts 18 can receive the outer
waferds helgrpartdacéngle spive pradessonyf Rbe6er, the waf er
receiving parts 18 are formed into receiving step
[0004parts in the illustrated exanple. It is not always
necessary that the wafer receiving parts 18 be
PriovFUGE. emrdd'e, Rifadecklsehd] 19 dafded b vbz?fe?lh%?%ing apparatus,
possible to provide the wafer recelving parts
hichdhe8¢t It per, e rotary .disk 1
s T ong a%%ngﬂfﬁr ggbl & glg%{?r gﬁ et %&1’5 %ﬁ@e%dﬁbﬁr%&%er of the
regei Vvin arts. 18 be install just needs. )
votary) 3191 COR i BPpBF shiakd ab Pus Sottgcfink 35, hipdpeslog, Gixteen in
which the wafer, Wcan pbe held even in a state where
the ’mé%%t?@r SFAmPle} oht plage HIdksfer 16 i Are hereatedsradiadly at a

exanpl e, the case is shown, where four
predetermined interval.

[0005]

On outer ends of upper surfaces of the plurality of blade plates 16, wafer
receiving parts 18 which receive an outer circumference of a wafer W are
provided. No particular limitations are imposed on a shape of the wafer
receiving parts 18 as long as the wafer receiving parts 18 can receive the outer
circumference of the wafer W; however, the wafer receiving parts 18 are formed
into receiving step parts in the illustrated example. It is not always necessary
that the wafer receiving parts 18 be provided on the blade plates 16, and it is also
possible to provide the wafer receiving parts 18 directly on the upper surface of
the rotary disk 12 as long as no trouble occurs. Further, the number of wafer

receiving parts 18 to be installed just needs to be the number, for example, three



waf er receiving parts 18 are provided at synmetric
positions. [00061 Reference synbol 20 denotes a rotary
shaft provided on a center & a |ower surface of the
rotary disk 12 perpendicularly thereto, inside of

which a hollow portion 22 conmunicating with the

through hole 14 is drilled in an axial direction. The

hol | ow portion 22 is open at a |ower end of the rotary

or mospalfst widch thaevafby Weam yhald evenr impestabg wiert iths wdfer W is

[00071 Onto a lower end portion of the rotary shaft

rotatid, Ploessutrein etducilhgirmatsexadfplel Bk ddke B POSEURkhere four
reducing valve in the illustrated exanple, is

wafer%&@l%h?@?alét}hﬁ} R E@ed _ggglﬂﬁlgtget R oiﬁ@n&"’m cont r ol

an anoun alr flomng In w portion 22 of
[ooog} he rotary shaft 20 by adjusting an opening degree of
%he hol |l ow portion 22. In the illustrated exanple, a

c i S shown re the ressure. reducin ans 26
i ?‘g{%‘?ﬁc&eaymc’% ﬁ%ﬁ%ffese dFObdt iSBﬁ%oPTQ‘H ecﬁ‘&rh,aycenter of a
shaft 20, however, the pressure reducing neans 26 just
lower udace; gf Sge distarst diskdjldspernandliapaniyntherete.cmside fievhich a
holl ow portion 22, it is not always necessary to
hollowp peytice 22 temprwysatieg veidhdheghrengh 28e dd ishirilloden an axial
end portion, and the pressure reducing neans 26 can

directhm.i fEheahoHdwaportiomn 2gr epspeat 8t RORwdrodhd € Rhasoddyy shaft 20,
i nternedi ate portion and upper portion of the rotary

therelshffrinid@.a [ Reh L HORGEEn DMDOl 28 denotes a pul | ey
%rovi ded on a | ower %(E)thion of the rotary shaft 20,

[ooo7Rnd the pulley 28 is connected to a notor pulley 32 of
: a notor 30 4 through a pulley belt 34. A structure is

B 1ot By TS DSeREERp R Car S el moans
26, thtartalré,sr;i t};)i'gsdsutrg 1":8 %cfrﬂgl lvgi/ve in the illustrated example, is attached.
The pressure reducing means 26 can control an amount of air flowing in the
hollow portion 22 of the rotary shaft 20 by adjusting an opening degree of the
hollow portion 22. In the illustrated example, a case is shown, where the
pressure reducing means 26 is pro%rided on the lower end portion of the rotary
shaft 20; however, the pressure reducing means 26 just needs to be able to adjust
the opening degree of the hollow portion 22, it is not always necessary to provide
the pressure reducing means 26 on the lower end portion, and the pressure
reducing means 26 can be installed at an appropriate position such as an
intermediate portion and upper portion of the rotary shaft 20.
[0008]

Reference symbol 28 denotes a pulley provided on a lower portion of the

rotary shaft 20, and the pulley 28 is connected to a motor pulley 32 of a motor 30



28 through the pulley belt 34, and the rotary shaft 20

rotates. [00091 In the above-nmentioned conventional

apparatus 10, besides gas s#ich as, the air, and

liquid such as, pure water, the chem cal solution, and

one obtained by mxing both thereof are used as a

medi um However, by taking as an exanple the case of

using the air as the medium a function of the exanple
through |3 puley belcH4. bell stfwpoamisFadatted am whistn whebkle niotor 30 is

the wafer Wis disposed above the upper surface of
driven,higher mioaoly pdllsi SR2rdthtesy gbtdtich Wad:Rof i€ eRINSnMIgLRRES She pulley

18, that is, keeping an interval therebetweenh

i I ' sq,p(g@ t he upper

28 thr?ﬁ??ﬁigé@%l}!é@; 2%1'334‘3’%2&&11%\#3?1?6’ eggirgg&é% i nterval .
[ooogMor eover, the opening degree of the hollow portion 22

of the rotary shaft 20 is adjusted by the pressure

redugi ng..neans 26 such that.the inside of the hollow
pgglt &ben gE%V% %e’é@ne?g?%‘%enﬁwn&&%WP%&Qegeﬁig@% gapesuch as,
.state .coryesponding to a thickness of the wafer W A
the aig et Elidhid gravanrmiectat tie PrPminel Folutsw. sedk dnmolpained by
.. becomes smal| when the opening of the hollow portion
mixingzbqth thjegeofeare usetl ther dugtiom. of Hpwesewiby takddycts om example
becones | arge when the opening is narrowed. Note that,

the cast of aldiyg theuair asr tioueecliphess Ufithctoat 6f GAB H€imple will be
formed on the surface of the rotary disk 12 even in a

describtducture where the through hole 14 is not drilled,
and the wafer Wcan be held by suction force fromthe
[o010] educed- pressure state. [00111 5 Such adjustnent of
t he reduced- pressure state can be perfornmed by

adist |00 Aot 98" o1t SReaflohabhe W O ikpdbst ab5va%ine upper
surface of the rotary disk 12 through the wafer receiving parts 18, that is,
keeping an interval therebetween. Specifically, the wafer W is disposed above
the upper surfaces of the blade plates 16, keeping an interval. Moreover, the
opening degree of the hollow portion 22 of the rotary shaft 20 is adjusted by the
pressure reducing means 26 such that the inside of the hollow portion 22 can be
set at an optimum reduced-pressure state corresponding to a thickness of the
wafer W. A degree of pressure reduction in the hollow portion 22 becomes small
when the opening of the hollow portion 22 is widened, and the degree of pressure
reduction becomes large when the opening is narrowed. Note that, naturallsr,
such a reduced-pressure state can be formed on the surface of the rotary disk 12
even in a structure where the through hole 14 is not drilled, and the wafer W can
be held by suction force from the reduced-pressure state.

[0011]



openi ng degree of the hollow portion 22. The degree of

pressure reduction becones |arge when the rotation of

the rotary disk 12 is accel&rated, and the degree of

pressure reduction becones snaller when the rotation

is decelerated. [00121 Wien the notor 30 is driven in

this state, rotation of the notor 30 is transmtted

to the rotary shaft 20 through the notor pulley 32,

t heugduladdystyeent 34 thendedheedoptdseyr@sstasmctarhder peafbymed by

di sk 12 coupled to the rotary shaft 20 rotates. Wen
adjustihg a obltiordipdedl3f tlod abegy dibR 1edl Wil Alksthienab® -mentioned

case of the illustrated exanple) on the upper surface
openiff ddparet obfakle dhSlkowt Zpdisiohi Seharped &e%ré@%fogfe%'sgﬁ) RYuction

centrifugal force caused by the rotation, an

etiyh i hkh i u tapy.. di sk, 12 i

becon®RERrEL C@géﬂ theNFotdEdh gﬁeﬁ%(%Q'O{%}ﬁ gfs% 5 .alil%/celoqxate(f and the

di scharged to the outsi rou urari

' flow ssages 36 formed i,n spaces anong th
degref B bR F Yo a TS HEbonar ol piert B EtaoRag doalesatod.
[00121.116, each pair of which is opposite to each other, and

| oner surface of the wafer W [00131 Insides of the

medi um f | ow passages 36 turn into the reduced-pressure
stWhenpthe meotar skhig deiveh ithéhirediaim fotasidrhef ohe sndior 30 is
By suction force fromthe pressure-reduced state, the
transmmetdid o Ahe nhed rydsHafb 20ttheo ighvehe apsot PE1IROTIY, @Re 4llc9fhelt 34
the hollow portion 22 of the rotary shaft 20 is -

and thelppilleg®8, i ehel RORIry SUEk AQCcAlplod 8 thetREN A éﬁ%ﬁ
t hrough the hollow portion 22 and the through hole

WhenStHSfstdeptdivic thh%tE?ééQ, Uik Anb i %Epgi?lﬂfl%)eéa‘r% ?lf%%eiﬁllélvsvtrated

to the outside through the 1 nsides um’f
T | NS f ; the. medi fl )
exampR AR Bver 6hacd BE hORRAS, Sk, F 0 g to the outeide

ressufr e-reduced, st age. 014
by cerﬁrﬁlslgaf forcs caused y the rotgt?on, Elnd specifically, the medium A on the

12¥i)4::t'otates.

rotary disk 12 is discharged to the outside through a plurality of medium flow
passages 36 formed in spaces among the upper surface of the rotary disk 12, the

blade plates 16, each pair of which is opposite to each other, and a lower surface

of the wafer W.
[0013]

Insides of the medium flow passages 36 turn into the reduced-pressure
state by the discharge of the medium A to the outside. By suction force from the
pressure-reduced state, the medium A inhaled from the lower opening portion 24
of the hollow portion 22 of the rotary shaft 20 is supplied to the upper surface of
the rotary disk 12 through the hollow portion 22 and the through hole 14,
subsequently, the medium A is continuously exhausted to the outside through the

insides of the medium flow passages 36. Then, the insides of the medium flow



As long as the rotary disk 12 continues to rotate, the
i nsides of the nediumflow passages 36 are naintai ned
in the pressure-reduced stabe. The outer
circunference of the wafer Wis fixed and held on the
waf er receiving parts 18 by the suction force from
the pressure-reduced state of the nmediumflow
passages 36. At this time, a back surface of the wafer
passages 86 lage apreeaitoedy nppetaingdrdtabhe prefsuteerdduade spatt es
16, and is not brought into contact with the upper
[0014burfaces of the blade plates 16. [0015] In the exanple
shown in FIGS. 6 and 7, the case is shown, where the

bl &dlaorkal£$hd 6 ALEy q{igljig%j f%).ﬁgiinﬁglsytoo [}ofa?:%,e lﬂg? :iglgides of the

surface of the rotary wever,

: vided.in,a helical sha S
medifih M, BB A B TpBLRU R 1n B e EhntiR] Pee The
. 1ln case proyi q4i,n he bl ade _plates 16 in the
outer ?E&Pﬁ’rfg‘éﬁ?&ﬁe‘)f&ﬁ’eﬁﬁ@\éﬁ g}lvi i A{X@r@bcg eld op §i‘lﬁ SEAIEE ApSPiViaLE parts

provide the_ plurality of mediumflow passages 36 by
18 by, the,guckienpfarea| frep she migdeurs-vaduwedstatelonfetiey medium flow
case of providing the blade plates 16 in the spiral

passagempe, attthtutime,tehbagh ansfaice yf ohe lw#fde Wlialestd® abave upper
be naturally used, simlar function and effect can be

surfaces hifettedbRidenpbited ABiand BNRIMBECR 11RYW RRSEAI IO 1Y upper
usi ng one blade plate 16 as shown in FIG 9. [0016]

surfaddgiof thBdladd pldtbe 16! | ustrated exanple, there is shown
an exanple in which the blade plates 16 are erected

[o015PN the upper surface of the rotary disk 12 as
separate bodies therefrom however, the bl ade plates

16 j yust need.to,be for such_that the nmediumfl ow
pgéﬂsébeegxéglp&%r?hﬁgq 6’?:@3}%& tar’ﬂéfI Jpﬁg? CE§P f18.CE0F .t Waere the
rotary disk 12 by the bl ade plates 16. For exanpl e,

biade Fpgﬂqso}é age erpeteferpdiplly | aanthe upper surface of the rotary disk 12.

However, the blade plates 16 can also be provided in a helical shape as shown in
FIG. 8 or in a spiral shape as shown in FIG. 9. In a case of providing the blade
plates 16 in the radial shape or the helical shape, it is necessary to provide the
plurality of medium flow passages 36 by using the plurality of blade plates 16.
However, in a case of providing the blade plates 16 in the spiral shape, although
the plurality of blade plates 16 can be naturally used, similar function and effect

can be achieved even by forming one medium flow passage 36 by using one blade

plate 16 as shown in FIG. 9.
[0016]

Note that, in the illustrated example, there is shown an example in which
the blade plates 16 are erected on the upper surface of the rotary disk 12 as

separate bodies therefrom, however, the blade plates 16 just need to be formed



passages 36 are dug in a groove shape, and portions of
the blade plates 16 are left in a swelled state, thus
al so making it possible to grovide the bl ade plates 16
integrally with the upper surface of the rotary disk
12. [00171 In the above-nentioned conventional single
spin processor 10, as shown in FIG 10, m xing of
hem_cal solutjons has been inplenmented in a m xed
such Fc,lr?é&ﬁh%meémmtﬂqm PagpACeE0is cambetiomatdent thehepparadurface of the
sol uti on has been prepared, a tenperature thereof has
rotary désk i 2ihyethedvladad)latiselB. byFer feahple, Yo2tioad df the medium flow
treatnment chem cal solution has been sent to a work
passages Gésrientudii Atgrddée s, end H&rtidRABRRLINGS gﬂﬁ@@ 16 are left
performed. In general, a capacity of the ChEH%Oa o
. : ) T a
2 OB e el O PR AR b REARAR e i plaes 16

R e e R X

[ reparation of the chemcal solution, it has been
0017ﬁecessary to drain and reprepare the chenical
utions. In FIG 10, reference synbol 106 denotes a
fi %Ffl% AV e anenfaonpd spnvasitimalrshgleeswia yarbedorlDB as shown
denotes a second chem cal solution pipe, reference
in FIGynHd mizxingiefotlesnmapurobutioherhagy beenr @hpleenagedVIHd mixed
112 denotes a hot pure water pipe, reference synbols

chemied] séitioR3tan®41 0B heanea ftdén enah RaPYSRIHIBARS be@frepared, a
reference synbols V1, V2, V3 and V4 denote val ve

- i tionaly si.ngl

e, S S, ARG BN b AP nd uo
' fer froma nozzle | ocated above

treatfighiPchintdi SoRteR B 1RLR b W s sl 104 where

. h .

the R Ir Badhbrl REFIBHHE al PG ceperahen percol phehe chemical
.wafer. A conventional nethod of immersing the wafer _

solutipy tapkel O ?‘é@th%@ wihipmeranmeest 88bdnditly oWhehea deteriorated

amount of the chemical solutions has been supplemented and a fixed time or
more has elapsed in a time management from the first preparation of the
chemical solution, it has been necessary to drain and reprepare the chemical
solutions. In FIG. 10, reference symbol 106 denotes a first chemical solution
pipe, reference symbol 108 denotes a second chemical solution pipe, reference
symbol 110 denotes a pure water pipe, reference symbol 112 denotes a hot pure
water pipe, reference symbols P1, P2, P3, P4, P15 and P16 denote pump means,
and reference symbols VI, V2, V3 and V4 denote valve means. In the
above-mentioned conventional single spin processor 10, the chemical solutions
are flown down to the rotating wafer from a-nozzle located above the wafer, and

the treatment such as cleaning is performed by a reaction effect of the chemical



treatment contents for the wafer, and a single spin
processor particularly capable of treating the front
and back surfaces of the wafer simultaneously has been
desired. Patent Docunentl: JP 2001-148414 A Patent
Docunent 2: JP 2001-267278 A Disclosure of the
I nvention Problens to be solved by the Invention
00181 As a result of an assiduous study for the

solutigpg gte chamisal sglutinns pdssven thenwiabered Acamwentionadimethod

. single spin processor, the inventors of the present

of imimareimg dhehawederiisc mmpedffedtive tine s6RY @ALd O ABINO G the

of imMersing the wafer is nore effective in sone

treatmasesotte pes tHrtheORafdieahd @adinB :
wafer, in parti culaar : Wi th lgggasr%ﬁﬁnl%géhs;so&gfagﬁ%ﬁr%Capable

of treAgiRdSthe ffJIﬁ:aBnH?ﬁaJH Qﬂffaﬁﬁg fo??t?lea’arqgert e, R %?1@?1?1"5@%%55 been

si mul t aneousl vy, e conprehensive and naxi
desireg@n be obtained when the wafer is settled in an
Immersed state on a wafer holding part of the single

spl rocessor. T t.he inventors have reached the
p&é‘%&ﬁ?qucﬁ%‘?ﬂtiloﬁf’%%igﬁéﬂ“&s an obj ect of the
present invention_to provide a single wafer processor
strafent Losusmann 2t AR2MINR6'E78 Amer si on treatnent to

t he conventional imrersion treatnent can be perforned
in the spin treatnment, that a consunption of the 9
chem cal solutions can be reduced in the chemni cal

Disclesakraitt the Inwattp@nt per wafer, that energy saving can
be realized by using reaction heat of the chem cal

Problék 6 hensl¥dd B tid p{idrecessi ty of a heating
heater, that the blending of the
[0018]

As a result of an assiduous study for the purpose of improving the
above-mentioned conventional single spin processor, the inventors of the present
invention have discovered that the conventional method of immersing the wafer
is more effective in some cases depending on the treatment contents for the wafer,
in particular, with regard to the wafer which needs to treat the front surface and
the back surface simultaneously, the comprehensive and maximum effect can be

obtained when the wafer is settled in an immersed state on a wafer holding part

of the single spin processor. Then, the inventors have reached the present

invention.
[0019]

It is an object of the present invention to provide a single wafer processor
structured such that similar immersion treatment to the conventional immersion

treatment can be performed in the spin treatment, that a consumption of the




chem cal solutions can be inplenmented by the nozzle
means and/or a rotary disk part, thus setting a
bl ended anount of the chemi®al solutions to the
m ni mum necessary and making it possible to inprove
safety and reduce cost of the chem cal solutions,
accordingly, that it becones possible to supply
hemiin iluted soluytions of .the chem cal solutions, thus
chemigal pqlytions cinebe sedhced in thasbeminel sintiovcdeateent pbr wafer,
sol ution, which does not require circul ation and
that epesgyn§avingarcan bpr westlimedobydusiers oeattion lefatt be the chemical
chem cal solutions can be elimnated since the
solutipherdielgnifate e rebesdigabf sohediing shdsser, Ha¢r@Bt BdnAhe of the
the rotary disk part and the chem cal solutions are

cheminabeolunivedi caneby impesBah il by BhE robdle thBgnEBY -
ef fective point of Ii)t he cherri)cr:al élol ut i onsn%:r?rf1mz)[}(em]i rotary disk

art, Wihd 5&@8ng LhyRnIRY 29| b LEANCE @ ni
B Concent T &t i on (%‘%fh hégﬂgH%angzcﬁes%}}%lf{ul%glnssgﬁléﬁoglst fpa g, minimum
v i l._usage copcentration of ,the chem cal

necesEs ufei ﬁgng‘%&&ﬁnﬁ P8FSIE% 3PnﬂnPT'fE’ePls%@ltEn%n [tsobige qust of the
so] ve. t he above-gentioned problens, in a first aspect,

Chemlﬁgisisﬂﬂw‘téo%f %‘iﬂorfg\%@i%sgtﬁt He bepemag nassitie for evpply undiluted
dnvention _includes: a rotary disk having nediumflow

solutions ehghe dhemisaligplations: thue makimepit uanptassaty ty mhnage the
waf er receiving parts provided on the upper surface

blendet chémicadtsatytioth, sk hichind sosnibtare @ sREHR onl Mh@gting, that a
outward of an outer circunferential edge of a wafer

problemuwit éstegivration Veif e ché8gtall MuBidht Ladnd Fé'lﬁl‘ﬂg&%gd Hnce the
that an upper edge of the annul ar dam nenber 1 can

blend i HGERLBMEnFkaPEIUPBES éé %ﬁ%tﬁ%@%da(gh HRP %ta%? @{i,@ggalgtf and the

the wafer thus nounte e neans,
-abo r nted on,the wafe receivjng parts, .
Cheml?% r \égll}%p ys:l\%%gausc C Ape RERIN, PAFoRfiany ARde gk dhe maximum
[ 00211 . )
effect1Lre point of the chemical solutions can be utilized, thus making it possible ta

reduce a concentration of the chemical solutions less than a conventional usage

concentration of the chemical solutions.

Means for solving the Problems
[0020]

To solve the above-mentioned problems, in a first aspect, a single wafer
processor according to the present invention includes: a rotary disk having
medium flow passages on an upper surface thereof; a plurality of wafer receiving
parts provided on the upper surface of the rotary disk; an annular dam member
located outward of an outer circumferential edge of a wafer mounted on the Wafe‘r

- receiving parts and provided so that an upper edge of the annular dam member



In the first aspect, the single wafer processor is
configured so that a nediumin the nmediumfl ow
passage can be di scharged tl® an outside by
centrifugal force caused by rotation, for meking a
pressure-reduced state appear in the nediumflow
passage, and that the wafer can be sucked downward by
suction_force of the pressure-reduced state, and can
can hge logated p3t eme unekerlevebdban ay papes. sdrlﬁactehefsuhagheafer thus
waf er processor, it is possible that: the chem ca
moungey;uand manzld heeans) serowideel absve upp! wathf MORHtBE on the wafer
nozzl e neans to an inside of the annular dam nenbe
receivng phats, EMSWI?IIlé@'&hB&H&ﬁ@OH@QOﬁ Bn@ih a%@tﬁ st at e
in a state where the wafer is nounted abov
[oo21fotary disk at an interval while interposing the
waf er receiving parts therebetween, for perforning

c I ol uti n |nner reatnent or, rsio
rmﬁ r%rast% rrgé ?ﬁén%ﬁf‘gf" S RECeP Ry F%tc gHrak spsthat a
di Tﬂ}?:t ahlghseedlnastate where the wafer in
mediyife i U ofleW; DaREAES AT e féscanrged eoviamg outside by
rts.so that the chem cal solution or the rinse
Cenm@b%lrfom eaeseflabe rotatipn, Her moaking alpskssuge shdkenl efdte appear
[00221 In a second aspect, a single wafer processor
in theeeetivion dlavo nalseagnr,eanedttthat nthentviader caelbedesekal doWwdward by
di sk havi ng nmedi um fl ow passages on an upper surface

suctionhdneef of ahpl yredsury-refluv@ eitatLCehii Boh PRI Lise18r BV ﬁféj wafer
on the upper surface of the rot ary disk; an annu

recei vl IR E Myl ﬂ?@%ﬁ%i@%%i‘ %r%%es%er 9L ? &?smbl that: the chemical

circunferenti al ge of a wafer roun
solut15x$%?'t‘£1'egglr1]€ wa% PE‘Q n&m&%h&{ 21\'/ g:g f’rg)@tg Zﬁte%gsgﬁpaerg brbséae of the
annuigf i trﬁ%ﬁhé‘r” 50 Sﬁa@t 080 RGP PSP ToRd Bhete in a
state $g107e1 Khv HRIeT .%Sé‘é&éte@ﬁ abave tho ayRaroIskini] dmdsberval while

center of the rotary
interposing the wafer receiving parts therebetween, for performing chemical
solution immersion treatment or immersion rinse treatment for the wafer; and
the rotary disk is rotated at a high speed in a state where the wafer in the
immersed state is held on the wafer receiving parts so that the chemical solution
or the rinse water on the wafer and the rotary disk is shaken off.
[0022]

In a second aspect, a single wafer processor according to the present

invention includes: a rotary disk having medium flow passages on an upper
surface thereof; a plurality of wafer receiving parts provided on the upper surface

of the rotary disk; an annular dam member located outward of an outer

circumferential edge of a wafer mounted on the wafer recelving parts and



di sk; and supply nmeans for supplying the chem ca
solution, the rinse water, or drying gas to the

t hrough hole. [00231 In thellsecond aspect, the single
waf er processor is configured so that a nediumin the
medi um f | ow passage can be di scharged to an outside by
centrifugal force caused by rotation, for nmaking a

_pressure-reduced state appear in the nmedium f | ow
provu&l‘; sagbat andiprreatedgecofindiccanwalar ks unkadbed 0anViy hebed at an
suction force of the pressure-reduced state, and can

upperbievied| thaby ahhepp@l etrfacecs M SvaTaf tthus | Roliigedi ﬁcgiz?e means,
waf er processor, it is possible that: the chem cal

providal beﬂﬂ tRé v&aﬁ%r oh BBt e 2 rt}ﬁé %%a';f}ép @leéqu}lrf%r ﬁgll'tgh?or sypplying a

nozzl e neans and the throug e of
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for performng chem cal solution immersion treatnent
drymglgapﬁﬁéhgrcbrpq qhb@letreat ment for the wafer; and the

rotary disk is rotated at a high speed in a state
[0023hhere the wafer in the i mmersed state is held on the

waf er receiving parts so that the chem cal solution

orlnt tiee sborarl wapedt, @he tdiegMakaferapebcb i r @t @H’rﬁiﬁir%li dSthat a
shaken off, and drying treatnment” for the wafer 1s

medidr {h etheo%&ﬂr R dnby Jp%%é‘é@éég %g beTﬁ%ﬂkg%le qfrvc\)g :a%? 0%88ide by

fromthe through hole e sin

centrﬂ%@e%f‘(?é' cél?soﬁﬁg%gggdtﬁne lf%r \S@mt;ﬁggiﬁtgga{ %g?%sgwfa %8&11?%11 state appear
in th ni c vvlththet l»glgholels drilled in an
e F: e 11 é"f &,?sagq‘eap%tt avefeferany her suekndy dewngvard by
. ter OE | ower surface of the rotary disk
Suctmﬁe PeERaP gy pPyesshgpaeduced shatehandhesn thre lefldnbyathe wafer

recelving parts. In the single wafer processor, it is possible that: the chemical
solution or the rinse water is supplied from the nozzle means and the through
hole to an inside of the annular dam member so that the wafer can be settled in
an immersed state in a state where the wafer is mounted above the rotary disk at
an interval while interposing the wafer receiving parts therebetween, for
performing chemical solution immersion treatment or immersion rinse treatment
for the wafer; and the rotary disk is rotated at a high speed in a state where the
wafer in the immersed state is held on the wafer receiving parts so that the
chemical solution or the rinse water on the wafer and the rotary disk is shaken
offi and drying treatment for the wafer is further performed by jetting and
supplying drying gas from the through hole.

[0024]



solution imersion treatnent or the immersion rinse
treatnment for the wafer is perfornmed, the chem cal
solution or the rinse waterlds supplied froma | ower
openi ng portion of the hollow portion of the rotary
shaft through the hollow portion to the through hole;
and when the drying treatnent for the wafer is
performed, the drying gas is supplied fromthe | ower .
op'Eh‘? ﬁgﬂgi@ wafen papcasser it appoprpety struotuitcldetor Hitralior include:
shaft through the hollow portion to the through hole.

a rotdr§0dedt Basthioh a hellowaf@irtibQc@inyinlgi RAIAS with PRELRFARIY hole is
conposed of a |ower side guide pin that receives a

drilled omem sxbi asecabn! he WRESY shéﬁdoefilﬂ% g%%ﬁdtgﬁ é}gﬁé‘agg?t%%f a lower

that receives an outer side surfa

surtof B8 i SSESB Ik, 5L IE R IR Y e

on t upper surfa

. [.cal. a or, in,a swirl shape, and the di um )
solutifl 1lihERiaR 180 on iy, o s REC e e watr
of the rotary disk, the ade plates, eac
perfo%’g‘%‘iagfe PEEC?F]SSQJEE%%H pE the Baen %@?ﬁé’rfs avnppkied fromen lower
surface of the wafer. It is also possible that the
openipgspgrtioge ef \haghellew spentwmoéhderbtany sipferthsungladhs hollow
of the blade plates. [00271 It is possible to adopt a
portiogt tudhar gionghhhcle; andaffHen phatdryisg premntee 830V wafer is
the through hole drilled in the center of the rotary

perfordhek, tlandiries ¢aeMsCahpdBed SPOMt LIRN 10% e} gt%e;'xlhlgéﬁlorrggah of the

wat er, either of which is supplied throu

hollow Bbftioh 8f ERE rdRRE shadf ﬁ]?’ﬁtﬁﬁgftgfz 213)%158\{ é‘%%%oq{ gottlﬁqf}rough hole.

guided in a direction o
[0025paffle plate. [00281

Each of the wafer receiving parts is preferably composed of a lower-side
guide pin that receives a lower surface of the wafer, and an outside guide pin that
receives an outer side surface of the wafer.

[0026]

It is possible that blade plates are provided on the upper surface of the
rotary disk radially, in a helical shape, or in a swirl shape, and the medium flow
passage 1s formed in a space among the upper surface of the rotary disk, the
blade plates, each pair of which is opposite to each other, and the lower surface of
the wafer. It is also possible that the wafer receiving parts are provided on
upper surfaces of the blade plates.

[0027]
It is possible to adopt a structure in which a baffle plate is provided above

the through hole drilled in the center of the rotary disk, and the chemical




When a plurality of the chem cal solutions are
supplied as a blended chem cal solution with a
predet erm ned bl ending ratild the individual chem cal
solutions are supplied fromthe nozzle neans onto the
waf er mounted on the wafer receiving parts in the
predeterm ned bl ending ratio, and further, the
Jdndividual chem cal solutions are jetted and supplied
solutipp gy theeringe stathrwitkenof whitthis sppelied thiagh e ti@ugh hole
rotary disk in the predeterm ned blending ratio. In
to thet wpser swayfacd bt sideg diinuguled iea GHRIBHGA of the blade plates
solutions is mnimzed, and it is possible to inprove
by thd beffkapeiy. and reduce the cost of the chemi cal
solutions. Consequently, it is possible to supply the
[0o2gundi | uted solutions of the chem cal solutions, thus
maki ng it unnecessary to manage the bl ended chem cal

S L,on i does not reqyir he circul atjon and

t he teéa i%lél.raégsf t(ﬁeén,e Ff\%‘%&gb%gﬁ"%@fls igesupplied as a blended
h .deLeéi' Qr atiqn of the chemcal solutions is elimnated
chemigal, salutipn Biteh@i prpdstexmmed: hismidiag resiouthensdiwdual chemical

A nmplenmented on the rotary disk part and the chem cal
solutigps @reovprdiad Grosa theneoizle ehyabhentafther wakur bieinted on the

the maxi num effective point of the chem cal solutions

waferceervelbdnygt phitweth tHeuproddtengihdd AsARIME rhfiol SHNE Further, the
the concentration of the chemical solutions than the

individQAY enéinanal soUsaEss af@?;t%%ﬁ Eﬁﬂiﬁﬁﬁeﬁg%%i{}%ﬂ}ﬁ%hgh hole onto

solutions. Effect of t I nvent

the wRGUBENS SQHENB NI MERR o RRESSS OO AR PLESS M1 thi

i nvention, the si ar Féea

was, GRS RR IR b Eaoko SEl RSeBBEACHT s K possivl
. solutions cap, be reduced in_the chemcal solution
to imHro%e BHe SafetRaruid FeiRedbinPoRbasks the Chemical solutions.

unnecessary and the energy saving is possible by using
Consegngnflgadt idmponeidle ¢p supply the undiluted solutions of the chemical

solutions, thus making it unnecessary to manage the blended chemical solution
which does not require the circulation and the heating. Further, the problem of
the deterioration of the chemical solutions is eliminated since the blending of the
chemical solutions is implemented on the rotary disk part and the chemical
solutions are used immediately thereafter. Further, the maximum effective
point of the chemical solutions can be utilized, thus making it possible to reduce
the concentration of the chemical solutions than the conventional usage

concentration of the chemical solutions.

Effect of the Invention

[0029]




the chem cal solutions, and the bl ending of the
chem cal -solutions is inplenented by the nozzle neans
and/or the rotary disk partl4 thus setting the bl ended
amount of the chem cal solutions to the m nimum
necessary and making it possible to inprove the
safety and reduce the cost of the chem cal solutions.
B%ef gescri pﬁl@gn‘ of the Drawings [00301 FIG 1 is a
sCREFPREME &) pthensingly Wpfaw procesearoef -thecpremeat wiveation, the
. ..surface, show ng an enbodi nent of a single wafer
similayr Fumegsionatesatdiong tothdheopressonal imwenticentrdat@en? can be
is an enlarged plan view of a rotary disk part of FIG

perforimedlifsthd syinamebtpémi)aherdonkiBtsOWF Ble 8RRt dd1G8bns can
connection state between the respective nenbers of

be redii@dsinghe AMRhEEaPEACEROfred BRWRL iR 1 : :
controller. FI Ga4 i's a flowchart Ids%ﬁo‘J\‘//vlﬁrﬁagg’ g%@gl%g?flﬁ]lgeheater 18

I
made Qfm@&e%aiﬂtpfheoglg&?%%aﬁiﬁé\é? ﬁ?és%lei 1252?1%1'81{% & Wé’iction heat of

treatment "using t e proc

Lhventi on G..5 i schenmat.i c_expl anat ory
the cH SRR o1t IE 4hdThe Pliingichshe Ghemoe sobiawney implomentod
by th anot her enbodi &ent of the single wafer processor
Y the, pegrlg mgpnoandyer the rptaay sk pgyb ihuemetingthe hilended amount
per spective explanatory view show ng an exanple of a
of thecehsrainal sekntions i dheaméninvoc sesmsarFlaGd haking it possible to
per spective explanatory view showi ng a state of

improfeltte mgfaty amaf mrdues thbeovesfrhewleahiagl afRdloakus of
FIG 6. FIG 8 is a plan view show ng anot her exanpl e
of bl ade pl ates.

Brief description of the Drawings
[0030] |

FIG. 1 is a schematic explanatory view of a cross-sectional side surface,
showing an embodiment of a single wafer processor according to the present
invention.

FIG. 2 is an enlarged plan view of a rotary disk part of FIG. 1.

FIG. 3 is an explanatory view showing an electrical connection state
between the respective members of the single wafer processor shown in FIG. 1
and a controller.

FIG. 4 is a flowchart showing an example of an operation procedure of
wafer immersion treatment using the single wafer processor of the present
invention.

FIG. 5 is a schematic explanatory view of a cross-sectional side surface,

showing another embodiment of the single wafer processor according to the




FIG 9 is a plan view show ng anot her exanple of the
bl ade plates. FIG 10 is a schematic explanatory view
showi ng a supply nmechani smldf the chem cal solutions
and the like in the conventional single wafer
processor. Description of Reference Synbols [0031]
10: a conventional single wafer processor, 11, 1lla:
single wafer processors of the present invention 12:
present ppfeaiordi sk, 14: a through hole, 16: a bl ade plate,
18: a wafer receiving part, 20: a rotary shaft, 22: a
hoF1@w6pas ta opersPdctive | oydanatepgniiesr RAGWIAB, aRBex@mple of a
pressure reduci ng neans, 26A: a rotary joint, 28 a

conveptiohaY singd® wadePiessor2: a notor pulley, 34: a pulley
belt, 46: a baffle plate, 48: an annular dam nenber,

A medigu O, carryin ut .the..
et o T g pbtlF Sp PR N7 0% Mingigia MaRlie gilding o
' fi: t he present .inpyention wth reference

Waferteogpﬁﬁée@g%zhn(%ghﬁ ﬁ@gﬁﬁsﬁéﬁéh wever, it is needl ess

toﬁ‘]zgythat a variety of nodifications other than in

i 150518 1t 28128 XiRy 8Rowing ppethes examnlaofblade plates.

departing froma techni cal concept of the present

i rﬁg}na #n2 plamessu skpwing anethersohenseiof tha pladwp itys.

view of a cross-sectional side surface, show ng an

enblédli Hent acfchaneitivgéeploabhesryprieaesisdringC s @u@bRo ntc@hanism of
the present invention. FIG 2 is an enlarged plan

the cheingieabfolativak amnyl HeSlkk®in BAGeodvedeibfd] Gohol
the identical or simlar nenbers to thoseg S%V%Iggﬁ.gocgssor'

and 7 are denoted by the same reference synbols.
[ 00341

Description of Reference Symbols
[0031]

10 a conventional single wafer processor, 11, 11a: single wafer processors
of the present invention 12: a rotary disk, 14: a through hole, 16: a blade plate,
18: a wafer receiving part, 20° a rotary shaft, 22: a hollow portion, 24: a Iowér
opening portion, 26: a pressure reducing means, 26A: a rotary joint, 28: a pulley,
30: a motor, 32: a motor pulley, 34: a pulley belt, 46: a baffle plate, 48: an annular

dam member, A: a medium, W: a wafer

Best Mode for carrying out the Invention
[0032]

A description will be made below of embodiments of the present invention
with reference to the accompanying drawings; however, it is needless to say that

a variety of modifications other than in illustrated examples are possible without




In FIG 1, reference synbol 11 denotes the single
waf er processor of the present invention, which has a
rotary disk 12 in which neditum f| ow passages are
formed on an upper surface. On the upper surface of
the rotary disk 12, a plurality of wafer receiving
parts 18 are provided. Unlike in the exanple shown in
FIGS. 6 and 7, each of the wafer receiving parts 18 is
depargmgplyenda sechniralwomceptief thpuprbsent inviBridhat r ecei ves
a lower surface of a wafer W and an outside guide pin
[003318b that receives an outer side surface of the wafer
W Reference synbol 48 denotes an annul ar dam nmenber

ProfG deds o sehb AL re@%%&ét@i'ﬁ WERE &0 cM]s%-sercﬁBtﬁ%Y ggies gurface,

12. The annul ar dam nenber 48 is forned so as

show RO NNEEE ' SR EHCTaR PORELETBTTE By e
oo, 5100 RS R She U TR S BT 12 s

surface, of the wafer thus nounted. Reference synbol

1 andgh) thesledgica R§LMelaF Imaemders to dhese AbFEGSNG awd 7| are denoted
means 60 is provided above the wafer Wnounted on the

by thepgme refarenes Aympale s 18, and functions to eject and
supply a chem cal solution such as sulfuric acid and

[0034] a  hydrogen peroxide solution, and rinse water such
as pure water and hot pure 17 water. [00351 Reference

SYIMOBIGSQ, deROEES FmBBPET FIHM Pﬁé %{n'ﬁ‘l? 4Rk rogessor, of the

chem cal solution,” for exanple, es uric &ci

rese O {RARIID TRART. R - WBicH Al S RN ded,

D et er élnce’syrT‘golﬁmé‘:’%l g@%ﬁg&&gy%& lcgd:ﬂ%éﬁ“f]?#%rw Rassages are
econd chem cal ol utjion, for exanpl.e, the_hydrogen_

formegeérglgxal1 eu@(?lruﬁl%ﬁ?&i nb%h Rsh URpG RS YRt opdhaneptosy viisk 12, a

1 agf? Vgr#are provi ded. -Reference synbol 54 denotes an
P uralggrp WaHFCEIVERE PRk Hase wipwdedi nUmlikshimthepexmapke shown
. P7 and val ve_neans
i FIGS. 6 and 7, each of the wafer receiving parts 18 is composed of a lower-side
guide pin 18a that receives a lower surface of a wafer W, and an outside guide pin
18b that receives an outer side surface of the wafer W. Reference symbol 48
denotes an annular dam member provided on an outer circumference of the
rotary disk 12. The annular dam member 48 is formed so as to be located
outward of an outer circumferential edge of the wafer W mounted on the wafer
receiving parts 18 and so that an upper edge of the annular dam member 48 can
be located at an upper level than an upper surface of the wafer thus mounted.
Reference symbol 60 denotes swing nozzle means, and the swing nozzle means 60
is provided above the wafer W mounted on the wafer receiving parts 18, and

functions to eject and supply a chemical solution such as sulfuric acid and a

hydrogen peroxide solution, and rinse water such as pure water and hot pure




V7 are provided. Reference synbol 56 denotes an upper
conduit for the hot pure water, in which punp neans
PS and val ve neans V8 are provi ded. The respective
upper conduits 50, 52, 54 and 56 descri bed above are
connected to the sw ng nozzle neans 60 di sposed above
the rotary disk 12. On the sw ng nozzle neans 60,
there are protruded a first nozzle 60a, a second
watetnozzl e 60b, a third nozzle 60c, and a fourth nozzle
60d. The first nozzle 60a is configured to eject and
[00355upply the first chemical solution. The second nozzle
60b is configured to eject and supply the second
ChRafegéthces AyiBAN 50 TABnSRET AnnNagpbe QRS fof ORT fiflt €Hemical
to eject and supply the pure water. The tourth nozzle

solutifRd fbs exggg%%,gx\flg dsn.flﬂnﬁ ﬁa%ﬁde,a%g v?lgl@glr ﬁl{’xg)g MUY and valve

water. | t hroug inh a cente

f g [ 2. Ref nbol 20 d .
moan Y05 MNP e LERIT B2 SVRRL FA0BR Rt o o
t he fotary disk 12 p rp&gﬁdi cularly thereto, and in

f .
socondehiggmical eligiom, dor eKewBH. the heTTogRn ReRIdsnediption, in which

communi cating with the through hole 14 is drilled. On
pumpzmeapg Peigd ghlve ineans Vi grespefvidad, Befeotmreysymbolt 54 denotes
26A is provided so as to comunicate with the 18

an upipek lcond pdr foir dhe2Rire] @88 ilkeflachnenp yibehs 07 sedehb%® means
a lower conduit for drying gas, for exanple, nitrogen

V7 argagodidedne Rdférenich skl 562d 4 tBR Ay | SnALViS8He b
Ref erence synbol G%enot es a | ower p::f%rfduint for0 tﬁg ot pure

vt S ISERTR Gty Sabib % gt SO EngA00s UL NGt e
ospe AP 50 BRLALOIC 52 T30 8 AIEORAER Bl URL cSBRNS v
swingi%g?ré \el}zxr:(i nesr 86idqsef)osieﬁ a oiv%hth%u:tq)ri):alr"r)lre a?s Ii:‘ZLl %rrlldtﬁ/eals\\zlv(ieng nozzle
means 60, there are protruded a first nozzle 60a, a second nozzle 60b, a third
nozzle 60c, and a fourth nozzle 60d. The first nozzle 60a is configured to eject
and supply the first chemical solution. The second nozzle 60b is configured to
eject and supply the second chemical solution. The third nozzle 60c is
configured to eject and supply the pure water. The fourth nozzle 60d is
configured to eject and supply the hot pure water.
[0036]

A through hole 14 is drilled in a center of the rotary disk 12. Reference
symbol 20 denotes a rotary shaft provided on a center of the lower surface of the
rotary disk 12 perpendicularly thereto, and in an axial direction thereof, a hollow

portion 22 communicating with the through hole 14 is drilled. On a lower end of

the rotary shaft 20, a rotary joint 26A is provided so as to communicate with the



are provided. Reference synbol 68 denotes a | ower
conduit for the pure water, in which punp neans P12
and val ve neans V12 are proi ded. Reference synbol 70
denotes a | ower conduit for the hot pure water, in
whi ch punp nmeans P13 and val ve neans V13 are
provi ded. The respective |ower conduits 62, 64, 66,
68 and 70 descri bed above are connected to the rotary
holloy gprgioER. t hrough a main conduit 72. The nedium A
such as the drying gas, the first chem cal solution
[00371 he second chenical solution, the pure water, and the
hot pure water, in which a flowrate is adjusted by
t MRefeodidieysyhfb @Bnof | I ol
S e o P o 0 A PRB g B o Eumte,
: : af t C -suppl a f or
nitroggh S15 bRend AL B aptiEh vedds sRIREVo R IR NS L edr g symbol
dryin as .t he .t hrpugh hole 14 framthe | ower
64 deé@??sa ell%‘ig‘alé%égfldflﬁe% rott%t? yﬁ)fﬁ%sﬁhafﬁlq slBlipBsder Gxappde, the
above:- nentioned punp neans_P10 to P13, the respective
sulfuric, fetd, o Feichspepp BpanseP18sang vatve desans BELD abeverovided.
the main conduit 72, and the Iike as well as the
Referenge symnbelr 46 denotescf lovtes qondanity faathbtsend cheiniealcadetion, for
of performng chem cal solution i nmersion treatnent
example, therbydiagen pereride, éatwitioh fuafip théanaPoY endeRilveeshns V11
waf er, each chemical solution or the rinse water is

are pwdd. edRéferdi®e $HBLENEIURMEY & lgﬁ%m&ﬁﬁﬁi@f&rthe Jure water,

surface side of the rotary di sk, in the case

in w6k f 9N e 19 o LeR fo55 pEdgadt Vi
gas %ﬁ?uppﬁ ed to taﬁlgl g?meogjg ar&%le‘é%ragren he 111%‘%0\% Réference
Ldeof the rotary.disk. [0038] Reference
TR B R N T A—
P13 rgt g_rh}l/ di sk so as tq be | ocated apove the through
ARY VA MERDS) e lP AR PEYIEetht efhoresnrstivetlawpr condkits B2, 64, 66,
The nedi um A supplied to the upper surface of the
68 angd fOflescaibad above arcocyimached thtbeghtiyl @idiA26A thubdeld a2 main
to a direction of the blade plates 16 by the
conduit 72. The medium A such as the drying gas, the first chemical solution,
the second chemical solution, the pure water, and the hot pure water, in which a
flow rate is adjusted by the rotary joint 264, is supplied to the upper surface side
of the rotary disk 12 through the hollow portion 22 of the rotary shaft 20. Hence,
supply means for supplying the chemical solutions, the rinse water, or the drying
gas to the through hole 14 from the lower surface side of the rotary disk 12 is
composed of the above-mentioned pump means P10 to P13, the respective lower
conduits 62, 64, 66, 68 and 70 described above, the main conduit 72, and the like
as well as the hollow portion 22 of the rotary shaft 20. In the case of performing

chemical solution immersion treatment or immersion rinse treatment for the

above-mentioned wafer, each chemical solution or the rinse water is supplied to



baffl e plate 46. [0039] By installnment of the baffle
plate 46, the nmedium A is not directly sprayed onto
the lower surface of the wdPer W and accordingly, an
accident that the wafer Wis contam nated with
impurities and the Iike is prevented even if the
i rrpuriti es are mxed into the nedium A. Further, there
i's an_advant a%e in that an upward bl owout of the
the thﬁe‘dglm moke fioan thedowiert eurfave siderafitde woaindiskhend in the case of
operation is prevented. [0040] FIG 3 is an
perforaxipigadayiogy treiaemesh dor nheawadde afiei degingopReat Isﬁ@)phed to the
state between the respective nenbers of the single

througlahete fivac elss Wwahawiaddsiltk 6f the réfddyigentroller. In
FIG 3, reference synbol 74 denotes a handling robot

[0038] nstal |l ed adjacent to a single wafer processor body
11a. The handl i ng robot 74 operates so as to carry

un waf er. |.0oadj.ng
Tatk h%m? JE1E Bl B AR St a R BP0 a0 25 (ke sk 12
nt the unt ed. on t he fer receiving
so as [ BR 0GRl B %ﬁ ERrciPoion b Satledrin the cepmeptethsorotary
nbg 80 denotes the controller, and the controller
disk Bh he | raediving oA | pppdisante the eppatheustang o e eotary disk 12
processor body 1la, the handling robot 74, the valve
througha the tiEough Ygleahd ia/guidedvibaa daredtivheofitiverbladapdatds 160by the
P8 and P10 to P13, and perfornms a control for spin
baffletplst@t 4®2nt, a control for the handling robot, and a
control for the respective valve neans and punp neans.

[0039Note that a configuration other than those descri bed
above is simlar to the configuration of FIGS. 6 and

W]?sfﬂgsgggﬁnﬁrn?'ogghg P@%%(%?Pﬁ%tﬁd 5 %gd}at 1 AMs no% d1rectly sprayed

onto the lower surface of the wafer W, and accordingly, an accident that the wafer
W is contaminated with impurities and the like is prevented even if the
impurities are mixed into the medium A. Further, there is an advantage in that
an upward blowout of the medium A when the wafer W is broken during the
operation is prevented.

[0040]

FIG. 3 is an explanatory view showing an electrical connection state
between the respective members of the single wafer processor shown in FIG. 1
and a controller. In FIG. 3, reference symbol 74 denotes a handling robot
installed adjacent to a single wafer processor body 11a. The handling robot 74
operates so as to carry and mount the wafer W mounted on a wafer loading part
76 onto the wafer receiving parts 18, and to carry and mount the wafer W

mounted on the wafer receiving parts 18 onto a wafer unloading part 78.



Wth the above-nentioned configuration, the chem ca

solution or the rinse water is supplied to an inside

of the annul ar dam nenber #8 while rotating the

rotary disk 12 at a |low speed in a state where the

wafer Wis nounted above the rotary disk 12 at an

interval wwth the wafer receiving parts 18 iPtgrposed

her ebe o that the water Wcan be settled in an

Refer‘%#ﬁ?e? bvfggt denapes the gonfgpflery pad dhergozdrolla 8@ iipelectrically

i mrersion treatment or the immersion rinse treatnent
connetiwd tohheingle wafer procéssombody Sls he dandlingtiobot Biathe valve

disk 12 is rotated at a high speed in a state where

meant NS vaVeg addiVO th a7 i3ymaidb et puaie mdans'P54oaP8 L@ P10 to P13,
waf er receiving parts 18, thereby making it possible

and pbﬂo%@@c&{&ol 192 sp Q'H%{Ee&ﬁier?tolg%hg 196 LR hﬁhﬁﬁggﬁbﬁg and a

on the wafer receiving part 1 he rotary

contrdd’ £ ﬁﬁr fx%rsﬁéétﬂee d&a}ﬂf@g ea%%t rﬁ%@ 1:&12 ! g}qg&‘ﬂa\lr\?%elrzll\& gzhat a

a sim ner I'n e ap par at
i S.rotated, d|um

. and,. tar
configfBfidn JHE éﬁiafn sEBed abavs it BHBIERSe 1he coRGRuIytion of
t ce of the rotary disk 12 is
FIGS o §BH @@ﬁi 250t Al Psiepeatid @Wﬁﬁﬁ@géﬂlermfmﬂ kaozstted.
y the rotation. Specifically, the nmedium A that has

[0041hassed through the through hole 14 is guided to the
side through a | ower surface of the baffle plate 21

46)itdn dhs ublsegteentipned heonfReirabiof, Ahet Blgerhfladr sb1diisk or the
12 is discharged to the outside through the plurality

inse f i &h #
N T A R s

the ro%@ry ?gs%g%@gﬁr a Tow ﬁg@«f 'aSSt &%%ﬁe%@ é\fﬁ?%pg@i%ﬁ ﬁabove
ST S R R

f roce sor _of the present invention with )
therel?elé.%egn%g l%ea{; W ean mﬁ%ﬂﬁ dap@n jmmersed state. In this

way, the chemical solution immersion treatment or the immersion rinse
treatment for the wafer W is performed. Subsequently, the rotary disk 12 is
rotated at a high speed in a state where the wafer W in the immersed state is
held on the wafer receiving parts 18, thereby making it possible to shake off the
chemical solution or the rinse water on the wafer receiving part 18 and the rotafy
disk 12 or to perform the drying treatment for the wafer W. In a similar manner
as in the apparatus shown in FIGS. 6 and 7, when the rotary disk 12 is rotated,
the medium (chemical solution and the like in the case of FIG. 1) on the upper
surface of the rotary disk 12 is discharged to the outside by centrifugal force
caused by the rotation. Specifically, the medium A that has passed through the

through hole 14 is guided to the side through a lower surface of the baffle plate




[00431 First, the wafer Wis set onto the wafer
recei vi ng parts 18 fromthe wafer |oading part 76 by
usi ng the handling robot 721 Step 200). The nozzle
nmeans 60 is noved to the upper space above the wafer
W (Step 202). Next, the rotary disk 12 is rotated at
a | ow speed (O to 100 rpm) (Step 204). [00441 The
cheni cal sol utions éfor exanpl e, sulfuric acid and
46 aw{)aﬂbg@mj@ boxihgemed it A ) the eotuappliskdl is tiseharged to the
i nside of the annul ar dam nmenber 48 while rotating
outsidehéhrotgr ythei gpluralitptoft hediom floeepaistagess B8t rwhal 6n spaces
the wafer Wis nounted above the rotary disk 12 at an

among ftheruglervditfaddef vas estareCaEN i 199 tﬁ@rﬂlﬁdé-%laﬂe@tﬁf na%%ﬁdpalr of
t her ebet ween so that the wafer Wcan be séttled in th

whichl WSﬁe t8akR oth&0424 t%%q.ﬁbvfei" Salfake [92 e @f%g“ﬁeans

V6 are opened, the punp means

[0042pperated and the chemcal solutions are fed into the

nozzl e neans 60. Then, the chem cal solutlonsharg2

oS e e B PSR L LSS o0, Soocedune of

ans V10 and V11 are opened, and the punp neans P10 -

the wafpr mpamezpionoprentiment using whe siagle whéer prusasanal of the present

sol utions are ejected and supplied onto the upper
invenbgnfvaich referehee tondlowchdirs kha®nfindfG .he t hr ough hol e

14 through the rotary joint 26A and the hollow
[0043portion 22, whereby the chemical solutions are filled

into the inside of the annular dam nenber 48 so that

t( g?;;‘é‘@ggg )vyﬂi[ﬁﬁwkiﬁ se€bhiLthd ﬁra%lerejcmﬁa%%rtss 18%Fom the wafer
loading part 76 by using the handling robot 74 (Step 200). The nozzle means 60
is moved to the upper space above the wafer W (Step 202). Next, the rotary disk
12 is rotated at a low speed (0 to 100 rpm) (Step 204).

[0044]

The chemical solutions (for example, sulfuric acid and hydrogen peroxide
solution) are supplied to the inside of the annular dam member 48 while rotating
the rotary disk 12 at the low speed in a state where the wafer W is mounted
above the rotary disk 12 at an interval with the wafer receiving parts 18

interposed therebetween so that the wafer W can be settled in the immersed

state.
[0045]

Specifically, the valve means V5 and V6 are opened, the pump means P5
and P6 are operated, and the chemical solutions are fed into the nozzle means 60.

Then, the chemical solutions are ejected and jetted onto the upper surface of the



The wafer Wis imersed into the chem cal solutions
for a predetermned tine (for exanple, approxinmately
5 to 10 m nutes), whereby t3 imersion treatnment for
the wafer Wis perfornmed (Step 208). In a state where
the wafer Win the imersed state is held on the
waf er receiving parts 18, the rotary disk 12 is
rotated at the high speed (approximtely 500 to 2000
wafer Wnpy (theepozio)meq 00491 Suubhér, ghe spded motns VD aad V11 are
‘ performed for a predetermned tine (for exanple,

openedpprukithat phinp3Grcanods) andh@nebyrd Reesdted cah this way, the
- solutions on the wafer receiving part 18 and the

chemic@l 86tiingkarbZejab R dSHRK %ﬁpﬁfi@d (oﬂ'tﬁ gh% ill.gg?_})erl sgngacsé: ﬁfe the rotary

where the wafer Wis rotated at t speed,
: r ' ene th u s P r
disk 12 %n TR bR nd® 12 hEREbe 058t B EE and he hollow
- r is fed into.the npzzle.means 6 Ln this way,.
portm}ﬁﬁé@%puvylie@ P cheric tSOLHEJ‘PIéS \ﬁé"?egllﬁg ’é}t@cts}@d 13side of the
jetted ontqQ the upper surface of the wafer Wby the
annulgy darg Iﬁ‘ﬁaﬁ?%@s sputhatethe wrpdew, J¥ veambarsstiled ior thel mmersed
| s opened, the punp neans P12 or P13 is operated, and
state (3tepR068. water or the hot pure water is ejected and
supplied onto the upper surface of the rotary disk 12
[0046F rom the 23 through hole 14 through the rotary joint
26A and the hollow portion 22. In this way, spin

r iTEE?WtaE&aWTﬁﬂimﬁfé&séJ‘&tmﬂl%rch\éﬁ&mm{i%?stf!)‘xe predetermined
chem cal solutions are shaken off 1s per orms% (rgtep

time &b#) exz{IQQﬂe]? %}ﬁglroﬂmﬁtﬁyr ENge fg)r %B‘E‘E!(x‘é), iﬁh?%g%d thd r}elznmmrsion

rotation o e rotary"drs 'S se

e RS FEHENPI 00 B0 B2 8kt TGRS e

. gf the annul ar da nber. 48 while rotatin t he
W in \E}%ﬁ Hpineype S‘iétedtsr?ﬁqg Qroliies prader Besetwiag Ravds U8f the wtary disk

. can be settled in the .
12 is rotated at the high speed (approximately 500 to 2000 rpm) (Step 210).

[0047]

Such high-speed rotation is performed for a predetermined time (for
example, approximately 30 seconds), whereby the chemical solutions on the wafer
receiving part 18 and the rotary disk 12 are shaken off (Step 212). In a state
where the wafer W is rotated at the high speed, the valve means V7 or -V8 18
opened, the pump means P7 or P8 is operated, and the pure water or the hot pure
water is fed into the nozzle means 60. In this way, the pure water or the hot
pure water is ejected and jetted onto the upper surface of the wafer W by the
nozzle means 60. Further, the valve means V12 or V13 is opened, the pump
means P12 or P13 is operated, and the pure water or the hot pure water is

ejected and supplied onto the upper surface of the rotary disk 12 from the



i mrersed state. [00491 Specifically, the valve means
V7 or VB8 is opened, and the punp nmeans P7 or P8 is
operated, and the pure wat &3 or the hot pure water is
fed into the nozzle neans 60. In this way, the pure
water or the hot pure water is ejected and jetted
onto the upper surface of the wafer Wby the nozzle
means 60. Further, the valve neans V12 or V13 is
through didel 14 theopghthawataryPoinbR6 RE61d theobellawgshrtioan@?. In this
the pure water or the hot pure water is ejected and

way, supplingdtreatmehbdotitipewafst W &een QFhichehe dhRiwicsl §é<lu%1%ns are
fromthe through hole 14 through the rotary joint

shakeanstf idipedfothew (805 2oy 22. In this way, the pure vvater
or the hot pure water is filled into the inside of

[0048] he annul ar dam nenber 48 so that the wafer W can be
settled in the imersed state (Step 218). [00501 The

rsed into th ure fer the ho
por2er M P B IRERR s iR B ForBioprofftheyafpmatisk 12 is set
OXI teI 1 nut e ereby th i mrersion rinse
as thg F TPE?%I% MQ)P X (Yfepr %Hie?ed Thst perepp@yer bnthe hot
a state 24 where the wafer Win the immersed state is
pure watey igsuphbieddp dhe nnsidevifthe pamttdad 8am meenlrert48 whillestotating

12 is rotated at the high speed (approximately 500 to

the r@200Q digh)12 46thp 18@2ppedd85that the whAkeWVREh &d B&itled in the
wafer Wis rotated at the high speed, the valve neans

immeMedodtaM® i s opened, the punp neans P7 or P8 is _
operated, and the pure water or the hot pure water is

[0040f ed into the nozzle neans 60. In this way, the pure
wat er or the hot pure water is ejected and jetted onto

t %e%&?c%{llf !tllrug %gfveolgleans V7 or V8 is opened, and the pump means P7
or P8 is operated, and the pure water or the hot pure water is fed into the nozzle
means 60. In this way, the pure water or the hot pure water is ejected and
jetted onto the upper surface of the wafer W by the nozzle means 60. Further,
the valve means V12 or V13 is opened, the pump means P12 or P13 is operated,
and the pure water or the hot pure water is ejected and supplied onto the upper
surface of the rotary disk 12 from the through hole 14 through the rotary joint
26A and the hollow portion 22. In this way, the pure water or the hot pure
water is filled into the inside of the annular dam member 48 so that the wafer W
can be settled in the immersed state (Step 218).

[0050]
The wafer W is immersed into the pure water or the hot pure water for a
predetermined time (for example, approximately 1 minute), whereby the

immersion rinse treatment for the wafer W is performed (Step 220). In a state




the wafer Wby the nozzle neans 60. Further, the valve
nmeans V12 or V13 is opened, the punp neans P12 or P13
is operated, and the pure Water or the hot pure water
is ejected and supplied onto the upper surface of the
rotary disk 12 fromthe through hole 14 through the
rotary joint 26A and the hollow portion 22. In this
way, the spin rinse treatnment for the wafer Wis
wheregythe Wﬁ%“?m €pe 20 ersed GoB2LisAfeldont the wpfar meceiwéng parts 18,
treatnment, the rotary disk 12 is rotated at an ultra
the rdiagp diglead icappated abtled Widb8Pedd (RHABxIMMely J0BPto 2000 rpm)
226). In a state where the wafer is rotated at the
(Step@bRya high speed, the valve neans V9 is opened and the
drying gas (for exanple, nitrogen or air) is ejected
[oo518Nnd supplied onto the upper surface of the rotary
di sk 12 fromthe through hole 14 through the rotary

j oint A and the hol Low,portion 22. In this way,

sg;nh ad?é%ﬁgwg%eattﬁ%n‘f’a or V% AR r\?/gfft@ﬁ aWﬂ% byghs spGpdly the valve

(%ip ?\?8). [ 00531 After the spin dr&{@g treatnent is
meangnegr {hes ppened.dhechumpemesns 87 ar A8 1s10pérated oppd dhe pure

(Step 230). Finally, the wafer Wfor which the

water] pirbhe ihoh PBre wasent ke ffird infloetlen degzle smeake G0outlnothis veay, the
waf er receiving parts 18 by using the handling robot

pure Wafemor the Huoyned watdrhie ejeétet amd adédonpathe GPpedlsePface of
232). [0054] A description will be made of functions

the waldaWN &g the H82418 thBgnaBPAr #peh thE R&IPE 838Ms V12 or V13 is
invention. In the spin treatment by the appar at us of

openeﬂb%hgrpqﬁﬁﬂtme&?% %‘rv\l:’]Zi %Pﬁﬂ@ 0@%95&' i ta¥1do{ ecgﬁf%%aagcﬁla or the hot

sol utions are wh - on the rotary drs
puve B €54 B 501 b Bkt DGR Sk
from t hee{}?JO%rg ’hcae Cl%niﬂr%%rggtgh%nro%gpy jkc))(ienta gggtaer?d tlilenhollow portion 22.
In this way, the spin rinse treatment for the wafer W is performed (Step 224).
[0052]

After the spin rinse treatment, the rotary disk 12 is rotated at an ultra
high speed (approximately 1500 to 2500 rpm) (Step 226). In a state where the
wafer W is rotated at the ultra high speed, the valve means V9 is opened and the
drying gas (for example, nitrogen or air) is ejected and supplied onto the upper
surface of the rotary disk 12 from the through hole 14 through the rotary joint
26A and the hollow portion 22. In this way, spin drying treatment for the wafer

W is performed (Step 228).

[0053]

After the spin drying treatment is ended, the rotation of the rotary disk

12 is stopped (Step 230). Finally, the wafer W for which the immersion



which the rotary disk is rotated normally and
reversely. Further, it is preferable to set
intermttent ejection condidd ons so that the
respective chemical solutions ejected fromthe nozzle
means 60 cannot be synchronized with each other in
order to prevent the chem cal solutions from being
ej ected continuously. [0055] Wth regard to .
treatmyents 2eq poAedfis takenion ofebte wader réneidingmpaab 18 by using the
solutions are prepared, a mxed solution of the
handléng felatc? heind iartbushd ihyie ogefor pelexdidg pasol78tBesp 232).
present as a chenmical solution of which reaction heat
[0054] s particularly usable, and the m xed solution is
utilized for the purpose of renobving an organic

SuRgkaAgsLILA vsﬁll%vfn%]%ir%mfﬁ?ﬁ?t;ion%%itﬂiﬁel{f%?ﬂ%is?{]%ﬁrlné )%iJHzératus of

renoving a resist fi requenf a | (
[0 : m olution js 4 to or su ric

the pfAEhP iBhehdin\ KFTENnh GRrlsfe %Fat%aaya@iuggqg i resent
. usage te rature thereof | s approxi mately 0 )
inven§gie ¥F o1 SR 6 hiernteal detions, #4 HawRedewn o Hemgotary disk

ener%ted at the tine of the mxing in the _ _
12 angnaves blandadotleares amdoaggordinglpniteisaneressafy 4m improve a mixed

undi luted solution is raised up to approxi mately 55C

state oA thadvemcieal sohitiase VFeefdrbe ausageziranioar ednte héopted, in
in a high-tenperature range of 26 130C. This is

whichbgeatigery dskeRtriol£ted X@en S10¢ YhtialvbssoeateghtHBy fif g§'1)referable
25C to approximately 100C. Further, the undilute

to setﬁ@t@fﬁ%e@@@%ﬁ%n%ﬂiﬁoﬂ@isl)ethakﬂeﬂhrégrésgfeé%gé 6’;(‘.8%%%11 §lolutions

tenperature 1f the usage tenperature |

: a_m xed sol ution wth i
eJecm%ioft}tgltrl e t%ggg@%énqﬁg%ﬁg%@ng%n%%&e of né%%ﬁ‘?’%&a& ‘gl&ltnu??cgh other in
h -1 d SC-2 i.n the .cleaning is_ used, a
order ﬁi}gs?‘%%&ﬁﬁ&r?&%?nmaﬁqﬁk}bfmﬁ Er%Rgé\P}g %&t%gmtmws}y-

he m xed solution is mxed as hot water, thereby
[0055 king it possible to adjust the tenperature of the

m xed solution to the _ . '
With regard to utilization of reaction heat when the chemical solutions

are prepared, a mixed solution of the sulfuric acid and the hydrogen peroxide
solution is present as a chemical solution of which reaction heat is particularly
usable, and the mixed solution is utilized for the purpose of removing an organic
substance in a device process, and is used also for removing a resist film. It is
frequent that a mixing ratio of the mixed solution is 4 to 1 for the sulfuric acid to
the hydrogen peroxide solution by Wéight, and a usage temperature thereof is
approximately 80°C to 130°C. It is possible to deal with the reaction heat
generated at the time of the mixing in the above-mentioned ratio if a
temperature of an undiluted solution is raised up to approximately 55°C in

advance in a case where the usage temperature is in a high-temperature range of




target tenperature. [00571 In a case of a chem ca
solution and a chem cal solution, both of which have
little reaction heat, undil26ted sol utions thereof are
heated in advance and then supplied. In this case,
chem cal solutions in which deterioration owing to
the heating is little are heated and supplied in
consideration of a blending ratio of the chem cal
130°Cs oI Khip oissheqavseethe pukiragmixed eskitiire is hestipprgs frarhe25°C to
deterioration of the chemcal solutions to the
appromimatalyn 1@0581FintHelne thabonditeizid ebhithe: depanat Ussalile while
the present invention, which is sEovvn [ anFI Ggﬁ 1 tf
being deft a% t’&%ﬁ‘é‘ra@ﬁ bagagt t8 hig 15 RGP 0°C.
gsol ut irgﬁlgl and the Ipel EEetht gﬁta e iﬁ]gji@dgt of %h?panng%%? y 100°C
[oosgPam menber 48, the description is made of the exanple
of a node of supplying the chem cal solutions and the
lidke in both of the,upper .and. |.ower directjons, in .
ol s OL R et BrEBPS bR SR dearion Peat aper path e mied
fromthe rou le 14 drjlled in the center of the
solutippsuch 34 g{}-]ﬁ%&g&&m the Rﬁlhfé ciafarNgdp userueimAST pemponent
the like are flowm _down 27 fromthe above by the
theregfois, Watbansd saccordinglsr the verkeds selmdionons ingixedt asrhaf water,
supplying the chem cal solutions and the |like fromthe
therelye rkinghtpossbly &t 4djugt the temperataakt ofchytrhded @Mbtion to the
the like fromthe through hole 14 is omtted, the
targeff temgpéranare.and ef fects of the present invention are
sufficiently achieved. A description will be made
[0057Pel ow of such a configuration. [0059] FIG 5 is a
schematic explanatory view of a cross-sectional side
[ 3C%se o9 \Mh@gligeﬁo%@ﬁgio ggﬁ‘ﬂ Iearrgﬂém%alts%i)utsitl)ﬂ,g{)gth of which

aa er processor accor
have little reaction heat, undiluted solutions thereof are heated in advance and
then supplied. In this case, chemical solutions in which deterioration owing to
the heating is little are heated and supplied in consideration of a blending ratio
of the chemical solutions, thereby making it possible to suppress the
deterioration of the chemical solutions to the minimum.
[0058]

In the embodiment of the apparatus of the present invention, which is
shown in FIGS. 1 to 4, as the means and method of supplying the chemical
solutions and the like to the inside of the annular dam member 48, the
deseription is made of the example of a mode of supplying the chemical solutions
and the like in both of the upper and lower directions, in which the chemical
solutions and the like are jetted from the through hole 14 drilled in the center of

the rotary disk 12, as well as the chemical solutions and the like are flown down



present invention. In FIG 5, the identical or simlar
nmenbers to those of FIG 1 are denoted by the sane
reference synbols. [0060] I27 FIG 5, reference synbol
1la denotes the single wafer processor of the present
invention, in which a different point fromthat of the
apparatus shown in FIG 1 is that there are omtted
the through hole 12, the hollow portion 22, the
from tha apgve bivnth oBpzzle aenns 00 glewevess, evehef ltheeonfiguration of
conduits 62, 64, 66, 68, and 70, and the main conduit
supplying thteeclutthinal (SOhitll(gwr ahd dhs ldreefroanphebelow,tthat S8netting the
as those of the processor 11 of FIG 1, and a

chemicapeslueidnexpidetiat 1iR8 fde RO fthydigh RBlOM §§ §fhitted, the functlons
Further, functions of the apparatus of this embodi men

and e%&s%'e%&@%nf Deveitith afs sﬁﬁﬂ:“fﬁ%ﬁf QMidvaat e d?SCI‘l&%thl’l will

| owchart 'of FIG 4 except t e I'sS no su

be maﬁ'gg)el&p%rps%? go%%%%lrgf]] and the like fromthe beI ow,

a repeate exp thereof will be omtted
imlarly. [00611 Note that, in the processor 11 shown
[0059fn FIG 1, the drying gas (for exanple, nitrogen or
ai]{i%suppl ied by the lower conduit 62 functions to
pr ? 198 sellemiatde explangttorhaiemexfi & atosssientibnak siakedsurface,
the like to the |ower surface of the wafer, to

showipgeguotherxemdoiliveentisdr thd eingle Wiaéemlp&m:efsabr SQlcbitdigBSto the
and the like to the <center of the |l ower surface of

presethinvamton. dadridres | thkedeAticNEdd s@ﬁl;huﬁl%&ﬁm th%géeyof FIG. 1
the wafer. However, in the processor 1la of

are déﬂwé&by%ha%ah{wpéﬁféﬂc% pdigat it is not IOOSSI ble to
spray. the drying gas ffromthe below. In the processor

[00601113 of FIG 5, the spray of the dry! ng gas j ust needs
o be perforned by providing sprayi ng neans (not
neans, |ndustri al

23%1\’\?%%,0%? fqrfﬁ%er}l%re] s?yrllzneb qoﬁza Senotes the single wafer processor of the
present invention, in which a different point from that of the apparatus shown in
FIG. 1 is that there are omitted the through hole 12, the hollow portion 22, the
rotary joint 26A, the baffle plate 46, the lower conduits 62, 64, 66, 68, and 70, and
the main conduit 72. The other configurations are completely the same as those
of the processor 11 of FIG. 1, and a repeated explanation thereof will be omitted.
Further, functions of the apparatus of this embodiment are completely the same
as those shown in the flowchart of FIG. 4 except that there is no supply of the
chemical reactions and the like from the below, and a repeated explanation

thereof will be omitted similarly.

[0061]

Note that, in the processor 11 shown in FIG. 1, the drying gas (for

example, nitrogen or air) supplied by the lower conduit 62 functions to prevent




[ 00621 According to the single wafer processor of the
present invention, it is possible to supply the
undi |l uted sol utions of the Ztheni cal sol utions, thereby
making it unnecessary to manage the bl ended chem cal
sol ution, which does not require the circul ati on and
the heating. Further, it is possible to elimnate the
robl$n1of the deterioration of the chenical solutions
diffragtipp of the chpanenlmyleionnand dheHkeato Hhel lowicormsufase of the wafer,
i npl enented in the nozzle neans and/or the rotary disk
to pregjent emebssive efisoripéiin sbithei dreamrnt sobedondmed ghellike to the
thereafter, and to utilize the maxi numeffective

centepof vhe Q(ﬁwéi“l euefaediof ahe SPAfdl] HAG thé ML Y WEHIRFunktions to dry
possi ble to reduce the concentration of the ch en1caP

the wa@Mt 196Gt &, BE THRWBFockB@R 111€ of “fﬂ@}’%‘tﬂh%gg'zs éﬁg?%émfemence

concentrati on of the chem cal sol ut’i oris

i.ngl ry..Conpri ar
that i £00 ool ii@éadgrggn%%as? R BERRLY 4R &6 processor
f Iur of. wafer. receiving parts provided
la O%Ef‘?h@ t}bep@? ajjf theFing kS I BRelediodhe berfommag b providing
dam nenber | ocated outward of an outer circunferentia
Spraygﬁﬁgmm@ﬁ(ﬁoﬁﬁhﬁwnﬁ@ﬂﬁﬂé@&ﬂihﬂmpw#ﬁem%MEcelV|ng parts
and provided so that an upper edge of the annular dam
nmenber can be | ocated at an upper |evel than an upper
surface of the wafer thus nounted; and nozzl e neans,
InduspriaVAgeticabidite t he waf er nounted on the wafer
receiving parts, for supplying a chem cal solution

[0062nd rinse water. 2. The single wafer processor
according to claim1, which is configured so that a

gﬁﬁ%&&tﬁrg%r%ettgechgegm%@ o 0 R385 © aN e p%éc’ec t}‘5“1%!(—*:111:1011 it is
possible to supply the undiluted solutions of the chemical solutions, thereby
making it unnecessary to manage the blended chemical solution, which does not
require the circulation and the heating. Further, it is possible to eliminate the
problem of the deterioration of the chemical solutions since the blending of the
chemical solutions is implemented in the nozzle means and/or the rotary disk
part and the chemical solutions are used immediately thereafter, and to utilize
the maximum effective point of the chemical Solutions, thereby making it possible

to reduce the concentration of the chemical solutions to be lower than the

conventional usage concentration of the chemical solutions.



centrifugal force caused by rotation, for making a
pressure-reduced state appear in the nmediumflow
passage, and that the wafer2%an be sucked downward by
suction force of the pressure-reduced state, and can
be held by the wafer receiving parts, wherein: the
chem cal solution or the rinse water is supplied from
the nozzle neans to an inside of the annular dam
nmenber so that the wafer CéddMS settled in an
imersed state in a state where the wafer is nounted
above the rotary disk at an interval while
i nterposi ng the wafer receiving parts therebetween,

1. f ok simgde fwa (8t PPoctREsd, e@peRfingd on i mrersi on treat ment
or imersion rinse treatnment for the wafer; and 30

t herdtak rd)lslghﬁ&idém@ﬁi%@o@?ggsg&%ﬁgﬁq.ﬁ)é):eg sgﬁﬁ{c%tétﬁereoﬂ

where the wafer i'n the | nmer ate I's

S L B e RSO Pl B9 G of e

shaken off. 3. A single wafer processor, conprising: a
I'Otmyr(gjlts y di sk having nmedi um fl ow passages on an upper
surface ihe eof; a plurality of wafer receiving parts
privy ARBH adamangpber lagated satward pé anmster yirdusiferearial edge
annul ar dam nenber | ocated outward of an outer
of a wsifer mnduntedt dmithe dyefer abcaivinef partsoamd eaovideting teftesin upper
receiving parts and provided so that an upper edge of

edge dfhtheonmublar dammeiiber caahdRcheEehednalpR 18PAShan an upper
| evel than an upper surface of the wafer thus

surfad®thedyafRO2hLE MB@N@d; RhAQVi ded above the wafer
nmounted on the wafer receiving parts, for supplying a

IR ln 2 P AN RAL Ao FA R B M IAHI MR ter receiving
parts, for supplying a chemical solution and rinse water.
2, The single wafer processor according to claim 1, which is configured so
that a medium in the medium flow passage can be discharged to an outside by
centrifugal force caused by rotation, for making a pressure-reduced state appear
in the medium flow passage, and that the wafer can be sucked downward by
suction force of the pressure-reduced state, and can be held by the wafer
receiving parts, wherein:
the chemical solution or the rinse water is supplied from the nozzle
means to an inside of the annular dam member so that the wafer can be settled
in an immersed state in a state where the wafer is mounted above the rotary disk
at an interval while interposing the wafer receiving parts therebetween, for
performing chemical solution immersion treatment or immersion rinse treatment

for the wafer; and




supply nmeans for supplying the chem cal solution, the
rinse water, or drying gas to the through hole. 4.
The single wafer processor #kccording to claim3, which
is configured so that a nmediumin the mediumfl ow
passage can be di scharged to an outside by
centrifugal force caused by rotation, for nmaking a
pressure-reduced state apgear in the nmediumfl ow
a@@ saryadiskiigaotated atet bighcepeddeinsa stede valvewenidredwafer in the
suctlon force of the pressure-reduced state, and can
immepsedhaiade by heldeondherwafee cecaiiving parttso shaerthe vheltieal solution
chem cal solution or the rinse water is supplied from
or thetdinserazzbeon TharsafafdntBetidtAMoMsRGL @hhReARS NSi de of
t he annul ar dam nenber so that the 31 wafer can be

3. seAthado Whi@R phommisedonbRldnin a state vhere the

wafer 1s mounted above e rotary disk at an interval

f t ‘
LS BOR 0 IR U 5O B8 s o ot
Sl tr nt or i rmer sion rinse treatnment for
tr?epibé‘fﬂi y ﬁefef’%k"élﬂ% Part pravided snethespppenpgrface of the

din a state where the wafer in the imersed
roml’%&&%e is held on the wafer receiving parts so that the
chem cal solution or the rinse water on the wafer and
t en annular dimknembehdd@ted biitwand oflnytioiget teatmEMtential edge
for the wafer is further performed by jetting and

of a waifpphyingedron Be gaslet fx‘@é@ﬁrﬁ% hAFQUAN Ii?)%ﬁdea son}?at an upper
singl e wafer processor according to claim3 4,

dge dfWhlehBin €1QRRIAE &b t
oo porti onncomTunl cati ngr &mg%lq{e{lﬁgg?efﬁr %Eéﬂ%%? 18—V£10ﬂﬂa?1 an upper

Surfac@rdﬁtbg%éﬁr%Hu@’fﬁ?ﬁm%dr ection, the rotary shaft bei ng

ed on a center of a Iovver surface of the rotary
dISk r pendi cul ar.| ere erein: when t
C%O&Zﬁ RGBT PRSP g P BARRERd PR Roriefs: teeiving
parts,rtJOIr'] supplying a chemical solution and rinse water;
a through hele drilled in a center of the rotary disk; and
supply means for supplying the chemical solution, the rinse water, or
drying gas to the through hole.
4, The single wafer processor according to claim 3, which is configured so
that a medium in the medium flow passage can be discharged to an outside by
centrifugal force caused by rotation, for making a pressure-reduced state appear
in the medium flow passage, and that the wafer can be sucked downward by
suction force of the pressure-reduced state, and can be held by the wafer
receiving parts, wherein:
the chemical solution or the rinse water is supplied from the nozzle

means and the through hole to an inside of the annular dam member so that the




treatnment for the wafer is perforned, the chem ca

solution or the rinse water is supplied froma | ower

openi ng portion of the hol 33w portion of the rotary

shaft through the hollow portion to the through hol e;

and when the drying treatnent for the wafer is

perfornmed, the drying gas is supplied fromthe | ower

openi ng portion of the hollow portion of the rotary
waferqiqaf be setitesliph anHmmetdednstpoe in anstie tere he wgdfehds @nounted

6. The single wafer processor according to any one of
abovectls nataty tdislb atvheistenvaleablileointéfosiad €he RGBE Yofdving parts

parts is conposed of a | ower-side guide pin that

thereb@SRIcHeS fér | pUEHr Ui acBeRficdlNGoNEiSs . i x%ﬂ)rpukﬁei Afent or
guide pin that receives an outer side surface o the

imme?ﬁﬁﬁrringéztffrearm.gﬁ? fo}(j Al xgamf §hqProcessor according to
C to 6,

any one o al ms wheréin blade plates are

pr.ovi d oR. t he upper, surface of the rotary dis )

PR RS oBRRE A hiFiEstsd i SRl WhSiefisemater in the
. and, t he nedi fl ow passage is forned in a _space )
oS 136 o5 HBlhPr d0F AT SFcaig DRERois the epiadesolution

pl ates, each Eai r of which is opposite to each other,
or thegigse Watppamithe yr4fat endfthemotawyf disk i8 shiiken siffygind

waf er processor according to claim7, wherein the

wedmying rigeetment) foar tise avefepr pvifdethed Npoifpahe8Uby affbing and
of the blade plates. 9. The single wafer processor

suppleiegod €ing ghe fedmithe thesush hwherein a baffle plate is
provi ded above the through hole drilled in the center

5. OfThd&i 94 @Ja)feﬁ%ﬁ(&e%e s&f@ccbﬂﬁn%%@l&i% S &ifléqu?%}heritcg%nprisingi

rinse water or 3ry|ng gas,” any one of
S ' . tyhrpugh hole to the. upper surfac
ot Fetay SHAFOHERIOR A B Rt B iBich PG it 1 through
.bl.a lates by the baffle plate. 10. The single wafer

hole iy a3yt aacﬁe%%ﬁoﬁ&%ctef&% 1ofarsophadt sieane previdod on a center of
wherein, when a plurality of the chem cal sol utions

a lowey sndageof the wosary diskprapendinvladdy thereto, wherein:

when the chemical sclution immersion treatment or the immersion rinse
treatment for the wafer is performed, the chemical solution or the rinse water is
supplied from a lower opening portion of the hollow portion of the rotary shaft
through the hollow portion to the through hole; and

when the drying treatment for the wafer is performed, the drying gas is
supplied from the lower opening portion of the hollow portion of the rotary shaft
through the hollow portion to the through hole.
6. The single wafer processor according to any one of claims 1 to 5, wherein
each of the wafer receiving parts is composed of a lower-side guide pin that
receives a lower surface of the wafer, and an outside guide pin that receives an

outer side surface of the wafer.




solution with a predeterm ned blending ratio, the
i ndi vi dual chem cal solutions are supplied fromthe
nozzl e neans onto the wafer 3unted on the wafer
receiving parts in the predeternined blending ratio.
11. The single wafer processor according to any one of
clains 3 to 10, wherein, when a plurality of the
chenical solutions are suppl ied as a bl ended cheni cal
7. solTh¢ emglé whafar predeser acaedidy endhponealficdainide to 6, wherein
i ndi vi dual chem cal solutions are jetted and suppli ed

bladé pdatdsherd prowughd el ehoORipet euBRRCH B kAGsy Afisk Mdially, in a
rotary disk in the predeterm ned bl endi ng rat
helical shape, or in a swirl shape, and the medium flow passage is formed in a
space among the upper surface of the rotary disk, the blade plates, each pair of
which is opposite to each other, and the lower surface of the wafer.
8. The single wafer processor according to claim 7, wherein the wafer
receiving parts are provided on upper surfaces of the blade plates.
9. The single wafer processor according to claim 7 or 8, wherein a baffle
plate is provided above the through hole drilled in the center of the rotary disk,
and the chemical solution, the rinse water or the drying gas, any one of which is
supplied through the through hole to the upper surface of the rotary disk, is
guided in a direction of the blade plates by the baffle plate.
10. The single wafer processor according to any one of claims 1 to 9, wherein,
when a plurality of the chemical solutions are supplied as a blended chemical
solution with a predetermined blending ratio, the individual chemical solutions
are supplied from the nozzle means onto the wafer mounted on the wafer
receiving parts in the predetermined blending ratio.
11. The single wafer processor according to any one of claims 3 to 10, wherein,
when a plurality of the chemical solutions are supplied as a blended chemical
solution with a predetermined blending ratio, the individual chemical solutions
are jetted and supplied from the through hole onto the upper surface of the rotary

disk in the predetermined blending ratio.




