1 DESCRI PTI ON SI NGLE WAFER PROCESSOR Technical Field
[ 0001] The present invention relates to a single wafer
processor capable of perfordming spin treatnent 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
recognition thereof bYDESERIDBION a spin processor
and the Iike has been enhanced in recent years
particularly as a diameter of a sem conductor wafer
has been enl arged. The reason of the above is that

single wafer SQINGLEWW%W%W&RM attention

as a nethod of easily _ posal (1 pass)
treatment for chemcal solutions, in which an anpount
of the chem cal solutions to be used per wafer is

supps.essed to the mninum and a treatnent |evel of
TeChn&‘Fﬁglfﬁeﬁg and the like is set to the highest level, in

erns of an increase of the chem cal solutions ow ng
[000110 such di aneter enlargenent of the wafer, an

enhancenent of a particle level as a circuit pattern

bellmgramrebéme inventipn exedatdsono of singleoseafopni@bsdli epable of

for the purpose of reducing a contam nation, and the

perfornitg. spifetr@pphie@d Hnd imhhé&icPREdfatdRNfoPas wBEE in particular,
various proposals for 2 this type of single spin

‘foras@hgggﬁ@@(gt& Ratgpt Docunents 1 and 2). [0003]

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 sef 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 nmade of structure exanples
of a conventional single spin processor with
reference to FIG 6 and FI@ 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 typRMFingle dpiffProfesadsl (FateheMsnsentzynhal 2)0 denotes a
waf er hol di ng apparatus, which has a rotary disk 12.

[0003]A thorough hole 14 is drilled in a center of the
rotary disk 12. On an upper surface of the rotary disk

of Bf b bln B8R o Pt e SH B eniona
singleS 1 dgR0HPOF S (FAFIenye ofo MTikte Sple@ed 160, Tual BIC. © is a

recei ving parts 18 which receive an outer ) ] ]
perspegtivelsrrdaraloey ofiew shefang\wmexampleof tHexcongentional single spin
particular limtations are inposed on a shape of the
proceseaf, etnd F&Ge 7visrg ppediiestil8 explhna@rasvitweshoafiar a state where a
receiving parts 18 can receive the outer

wafer ¢ hel$:LERO SRl shitp¥RbsiorWf Iypeger, the wafer
receiving parts 18 are formed into receiving step

[ooo4fParts in the illustrated exanple. It is not always
necessary that the wafer receiving parts 18 be

PL O n_t bl. ade pl at es ,and it is. also,.
PRTERS €Bnd b oplrcRrberhbet 1P acBbles f vief Lofing aparatus,
. irectly on the upper surface of the rotary . disk 12
Whlchgéa% SnEPtaLy ok Bhbi 4 Boeeneh ralet Hore dried) dnprcegfer of the
wafer receiving parts 18 to be installed just needs. ]
rotarytdiskd % héOmanpepperf srrfasepipthe ratarpdisk 13, a puealityy(sixteen in
whi ch the wafer Wcan be held even in a state where v
the illhstrasddr exiimple)r affattilade IHbseserl6 i ard herdctédistradizsdly 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 synmmetric
positions. [0006] Reference synbol 20 denotes a rotary
shaft provided on a center 8f 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 |l ow portion 22 is open at a |ower end of the rotary

or mosdahyt wifich thbeveey Wasami e hald everi ifResiang witireithe wéfer W is
[0007] Onto a lower end portion of the rotary shaft

rotatigg, BIRESeih %ﬁ@cilﬂgtf?cléﬂsexe?ﬁ?glgﬁ hake bzfse | gﬁ&%ﬁ}i Where four

réduci ng valve 1 n the ustra exanpl e,

. [ essur educi ng neans .26 _can contro
water FhbQENEE o BB RNfe FR P T PoRASBR T on 22 of
he rotary shaft 20 by adjusting an openi ng degree of
[0006£he hol l ow portion 22. In the illustrated exanple, a
case is shown, where the pressure_ reducing neans 26
i Referancgeayvhol K6 denefesendroparst isbaftoprovided gymmy center of a
shaft 20; however, the pressure reduci ng neans 26 j ust
lower rmaerfiscet of ibhe afteryt disddjl2sperpeeliopanlyngheets.emside tofewhich a
hol |l ow portion 22, it is not always necessary to

hollowp boviige 22 fsm Bl Afisatife WilHGhBXHFBAPE Kdle A {sN@rillo¥8h an axial
end portion, and the pressure reducing neans 26 can

directi®. | ”Pitl@!})'()ﬁgwaf)oﬁib@@@r%p@peglte% RORJwdOn %?Qh@%o?%rlyyshaft 20,

i nternedi ate portion an r portion of the roII
.20. 8] Reference nbol 28 denotes a pulley
therebé}:%%%n&ég aoir?g‘éléc%l(J n§8§¥ﬁ1%‘ﬁ§ the rotary shaft 20,
[0007]and the pulley 28 is connected to a notor pulley 32 of
4 a nmotor 30 4 through a pulley belt 34. A structure is
adopted, in which, when the notor 30 is driven, the
mbifio ®lowey end nostigned the gotatsoshaltdile pressyire reducing means
transmtted to the pulley
26, that is, a pressure reducing valve in the illustrated example, is attached.

The pressure reducing means 26 can control an amount of air flowing in the
hoilow 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.vided on ﬁhe 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-nentioned conventi onal

apparatus 10, besides gas sdch 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
throughld pthHey Gekic34.bed stt @ h0d iFhditedasn sHdvh, whehltGe Motor 30 is

the wafer Wis disposed above the upper surface of

. K r- 1 1
dr1ve1ti,gt,fhetr ﬁ{:{%&i}’ g,qﬂ%g 32 r 62081 At 44160 \gﬁfet{‘a{?f i€ GPANSMBORES The pulley

eeping an interv er ebet ween.

i fi cal fer ,Wis dispo aboyve the upper
28 thl?%%?lat{:hgs&glflé{% Réﬂg%%éldpﬁhgtré%a’i}%,s %@?S’. Wgagﬁ’?'i nt erval .
reover, the opening degree of the hollow portion 22
[0009 f the rotary shaft 20 is adjusted by the pressure
reduci ng means 26 such that the inside of the hollow
pdit thm above apeniéonesk onrrentionndt anmanat vl Ude depides sgasesuch as,
state corresponding to a thickness of the wafer W A
the aiderdebquid puds asy puredatdy, ohe chemliealvolhtion,poid bne oB&ined by
becones small when the opening of the hollow portion

mixingdth tMedesesre aBEd lalken heaifeh. Of HBHRYEHSY taleehecdd @R example
becones | arge when the opening is narrowed. Note that,

t : u r nressu C .
the ) T odbe, S Bl EUSREGRAES BUERGIAH S5 Dqmple il be
descrig%(gucture where the through hole 14 is not drill ed,
"the wafer Wcan be held by suction force fromthe
educed- pressure state. [00111 5 Such adjustnent of
[00101 he reduced-pressure state can be perfornmed by
adjusting a rotation speed of the rotary disk 12 as
W@{'lrstasaq whowmove- KEpt (Tortde wafer W is disposed above the 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, naturallsf,
such a reduced-pressure sfate 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. [0012] Wen 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 Baichubdpysthednt 88 thendedbeedpptdsaur® &tatn ccamhder ptafoymed by
di sk 12 coupled to the rotary shaft 20 rotates. Wen

adjustifie ar fdtatbndpeledlef {18 26RSy diBR 1PRdb WRl( alsitheNaBRR-mentioned
case of the illustrated exanple) on the upper surface

openirfy dte%??é Q}fafl%’eoq{oﬁiﬁmlﬁgdrgio iyﬁéhar’ﬂ?éj de@rdd %gﬁgfésisﬂ?e Ruction

cent ugal rce cause t'he rot atton

cificall t he di u on the ,rotary. disk, 12 i
becom§P &k STher shi riOPL: G hhratign dish Ae i tlrated and the
medi um fl ow passages 36 formed i.n spaces anong t he
degre SswFe Edsicgron ompgsspales when theotabionds dsrelesated.
16, each pair of which is opposite to each other, and
[0012]a | ower surface of the wafer W [0013] Insides of the
medi um f |l ow passages 36 turn into the reduced-pressure
siéhen het metoli SOhAr deiveh irhehisediate) Aotadidrnef ahe Smdeor 30 is
By suction force fromthe pressure-reduced state, the

transofREH A0 thd Phtak e &hhFOgD theoh gV Bie BRRBE Eanag:réz', QRe Fhlle9belt 34
the hollow portion 22 of the rotary shaft 20'is .

AT iy 2085y AL oo 8 1R SR N e
| h di Ais. [ t
Whn RBSEEHE bl 20 N U e GRS b St
exsnfERRT8 SGon i LA OS5 B LT P e ooid
]

E)r_essur e-reduced state. [0014 ' ‘
by centrifugal force caused by the rotation, and specifically, the medium A on the

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 sta6e. The outer
circunference of the wafer Wis fixed and held on the
wafer receiving parts 18 by the suction force from
the pressure-reduced state of the nmediumfl ow
passages 36. At this time, a back surface of the wafer
passai¥s 36 lage abrskcaliirety unfatainedr{tatespbstiferdiadd gphed. es
16, and is not brought into contact with the upper
[o014purfaces of the blade plates 16. [0015] In the exanple
shown in FIGS. 6 and 7, the case is shown, where the

bl | at es, 16 _are ef.egct radially. on e er_ .
oFS 2Bt 4 The rdbfy JGFL B oMbl 8ol 1fRatnsides of the
. plates 16 can so be provided.in a helical shape, as
medivp, Wi RASSRELs 36 BFe i%gwtém% 0 sthiep Bress ULty Uged giage. The
9. In a case of providing the blade plates 16 in the
outer gixanaifersngp of dhetwaferdViis fixeshapd held onsheegatesaegeiving parts
provide the plurality of mediumflow passages 36 by
18 byushenguchienpfarcal from ohe bpmdeupd-addscellt statblov®vhe , medivam flow
case of providing the blade plates 16 in the spiral

passagdage, Akthaitine, t:hBadlt Yudfaick ofthe bh afde Wiigtleeatbl £Rfve upper
e naturally used, simlar function and effect can be

surfacBE rerRdy W]%;bdgeg QEMRG AR BIHUERE h@@a&ﬁg‘a@?gvd%]thg upper

usi ng one pl'ate 16 as shown~Tn

t h iy the il lustrated exanple, there is shown
surfacggog)gféen%?aedq ﬁla\}iﬁ? %E the bl ade plates 16 are erected

[ ]gn t he upper surface of the rotary disk 12 as
0015 epar ate bodi es therefrom however, the blade plates

16 just need to _be formed 7 such that the medi um flow
passthfesxampdashowr or flGOn6tard Jpgbe earef wceshewnt ehere the

rotary disk 12 by the bl ade plates 16. For exanpl e,
blade pdateisols ané arbetededidiallf/l @mwthe 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 nmaking it possible to ffrovide the blade 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

chem cal solutions has been inplenmented in a m xed

such thiaéthe ahedioinutflosn phasdget BB cdinbe foratdwnt thehgpperadurface of the

sol ution has been prepared, a tenperature thereof has

rotaryo@ilt 12byatedslddaghilames. bYFe feahple, Yotioaddrf the med1um flow
treatment cheni cal solution has been Sent to a work

t
passa%%e?ggr%% ?ﬂlglﬁgx ggé&gei }Yﬂ;)eeg C‘Fbertfor a(%f‘ﬁ@ lQ&’égaa}ecgg 16 are left
i o S 0 BB L35 el OSBRI e 1
. h b t ed f dti
integtgly i e e e G108 TERBORRERL rom t he 1115t
reparation of the chemcal solution, it has been

[0017ﬁecessary to drain and reprepare the chenical
solutions. In FIG 10, reference synbol 106 denotes a

f ilnsthec hbovec adergidndd eonvepitivhal rsthgleessian pyotesdorlDB as shown
denotes a second chem cal solution pipe, reference

in FIGY M| mithgdeh QiR RaPWoutieh £ B8en' ﬁﬁﬁre%&&eaym)%l mixed

112 denotes a hot pure water pipe, reference synbol

chemifl scﬁ’atloﬁ%an%]]:qoo Jt@f%?%ztﬁ}%%d g}u\eﬁPgeno e va be@ﬂ]%repared a

reference synbo

ove nen onventjonal, sin
tempef BN pidhebl hadl BRER EERHL AL A BUNE bR neuSf | and the
down to the rotating wafer froma nozzle | ocated above
treatmepd Qbe?rﬂé%caf a?ﬂdlt?qrhbg% PeaR $eRt te acork PEpeasRingpeiat 104, where
performed by a reaction effect of the chem cal 8
the treatmentnkaswmeent perfommede al Ins gemeralysa peegmciy bfiche chemical
wafer. A conventional nethod of imersing the wafer
solutidrs tamk & 06f ies bewe withfoaerageest 2ehaodiolg OWHdnea 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 V1, 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 wa8er simnultaneously has been
desired. Patent Docunentl: JP 2001-148414A Patent
Docunent 2: JP 2001-267278 A D sclosure of the
I nvention Problens to be solved by the Invention
[0018] As a result of an assiduous study for the

solutigms whea thie dheptieul sglutivgs pze\er tRWwatsied Acesentiodddmethod
single spin processor, the inventors of the present

of imgl;é\fﬁﬁigi @Re NaMEediis 0?1\6% egdrft hdfe tiﬁfe FG&@’ CRELP %k)rereﬂﬁfrngo bn the

imrersing the wafer 1s nore effective in s
[ e . t caontents faor t.he
treatrfARAONIEREMI e P aki ap BAIER iR PPh el Hashbjqnky, capable
needs,,t o.treat e front, surfgce and, the back surface
of tre%‘ilﬁﬁﬂihﬁnéf&a@w}&t Eic%'ﬁ{fﬁ@?ﬁeﬁ the WAl mamHianepydE  has been
. can be obtained when the wafer is settled in an
desirefliyersed state on a wafer hol di ng part of the single
spi n processor. Then, the inventors have reached the

pPegent Docnmemnt: 1 ofP J0001P48414 As an obj ect of the
present invention to provide a single wafer processor

s Pageht/Dedusieah2t JRQ209124778 Aner si on treatnment to
t he conventional imrersion treatnent can be perforned

in the spin treatment, that a consunption of the 9
chem cal solutions can be reduced in the chem cal

. ut 4 I nt per wafer, that energy saving can
DISCIO%gxler(Sez;l?ﬁ%z%la’%%%/ﬂ)glsi ng reaction heat of the chem cal

Probla L E bR ST S e e Y of @ heatine
[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 1s an object of the present invention to provide a éingle 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 anmount of the chem@al solutions to the
m ni mum necessary and nmaking it possible to inprove
safety and reduce cost of the chem cal solutions,
accordingly, that it becones possible to supply
undi luted solutions of the chem cal solutions, thus
chemigrlksalytions wandee seduged: n e ahenticad sdbiEindente mheenicpér wafer,
sol ution, which does not require circulation and
that dlmg"yngavihgat:axa berhaliesdoby desige esadtic fatt B the chemical
chem cal solutions can be elimnated since the

solutuﬂ{seEkWeﬁ&n%faté henebaytisabe §Oﬂ1éﬂﬁﬂé‘5}1e'a§ell ”EBIa@ Rt ﬁgnﬁfhg of the

t he rotary di sk part and the chemcal solutions are

cheml&?lf S HHEQ L2h §leY 1418%%2&%{1 arby gn‘b?ﬂ%l gggn%r%ﬁdéog a rotary disk

I ve pol nt enlca
uce a

part, S b b T e PETRe S B SIS g i

conventional usage concentration of the chem cal
necessagy LRRGrmakiegris pessiklel vo nignpiewePeafotierand [1Bd20¢ ®st of the
sol ve the above-nentioned problens, in a first aspect,
chemicalssolgitionaafaecordinglye sthart ﬁcbeccdhetg possibite tor eapply undiluted
invention includes: a rotary disk having nediumflow

solutiop@ssfigies chemichlugilations] tRES nhARMRONt, uAnSldabaty w Rinage the
waf er receiving parts prOV|ded on the upper surface

blende@f cHéiﬁmﬁP%@ﬁ%m‘i’f %hmﬁr}l(%@‘wg?&ﬁ??ﬂaé} H?(':(]hﬁflopl &?@h?gtmg, that a

out war d an odter circu

t fer .recej arts a QVi
probleffdf d%?efﬁﬁrpatet?oene Jeret R Piefri BT Hince the
f f
blondiBg o Ohe S BB Bl Py A and the
above the wafer m)unt ed on the wafer receiving parts,
chemiqad selypiongi atg asedetmmadistalyit thereaftar,r andethaft ¢he maximum

[ 002 1]
effective point of the chemical solutlons can be utilized, thus making it possible to

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 Wafér

- 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 nmediumflow
passage can be di scharged tl® an outsi de 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 bbeldvatetl by theuppberlevelechaii ag Rppes.surfadehef sthegkaafer thus
waf er processor, it is possible that: the chem cal

moun&; Uzhhd) ho2blel B ddsN SR oVRled absys YRR Wﬁ%rf frﬂ)‘i‘ﬂnttg‘@ on the wafer
nozzl e neans to an inside of the annu ar am nmenbe

recelvi?rgg ggﬁts H} suﬁflff Ceﬁchgx%f tsltog\?tgr%% nd A ?,ﬂ st at e

[0021 otary disk at an interval while interp03| ng the
fer receiving parts therebetween, for performng
chem cal  solution inmmersion treatnent or inmmersion
r ilfsthe dirst mspect, othe singlaf waferantocesper ivtcanfiguredk sosthat a
rotated at a high speed in a state where the wafer in
mediuphein i theemsatust aflewi pabelgt @ant he didohnrget efoviamg outside by
parts so that the chem cal solution or the rinse
centrif@tdrfofie ¢itedderotanibr for hodlahyg £lipsksdugesBdkesd etdte appear
[0022] In a second aspect, a single wafer processor

in theaﬁfé?ﬁghf‘glow phlSa Y, ea%fd‘tthat PHeMvaRe; L& B Sekét H%Wvé’ard by

di sk havi ng fedr um £ 1 ow passages on an upper surface

suctmLh?({r%Qf of? tBLz é éfsru}(e %dl}ll\@etf stgf QXHngaxgaﬁé Shoﬁdog' d?lge wafer

ace e I‘O ary an annur ar

e SRS 5SS BL L 20, OV e e chomica

receiving parts and 11 prow ded so that an upper _ed
solutip of ke ghmsg wietemin splégd Exom the nozatecmesnsdn any p@@ﬁe of the
| evel than an upper surface of the wafer thus nounted; ‘
annulan dahe mrenber, so phaty thke wadkéo ven theesetblied rinnan mnedersad tshate in a
waf er receiving parts, for supplying a chemni cal
state sdlewtithie aader idsLoWEledr abévd Rhougtahpldisldrdtl hedinterval 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 receiving parts and



di sk; and supply nmeans for supplying the chem ca

solution, the rinse water, or drying gas to the

t hrough hole. [0023] 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 medium fl ow
provigabsagkat ancuppat eddecofefecsnsalarbdnsuakatbed@amied thcyed at an

suction force of the pressure-reduced state, and can

upperbfe\}%?lt%a%’ ahng tﬁ\@f %’hrfarcgccﬁ‘ M‘lef‘gvﬁ%{‘ tthus! loRed HQ&ﬂe means,

waf er processor I's possible that: the chem cal

- G SRR eS80 BBz Tor symvine 2
chemigg! ?mwgﬁ%nn FH WACRE 31 euahdiols ARG cpater of the xotary

mount ed above the rotary disk at an interval while
disk; pndeyyry mgeane fompupplyengithe rmiepricak solndiosh dhaesnse water, or

for performng chem cal solution inmersion treatnent
dryinggasnoehsithrouglnhele.reat rent for the wafer; and the

rotary disk is rotated at a high speed in a state
[0o023Where the wafer in the imersed state is held on the

vvafer receiving parts so that the chem' caI sol ution

: : :

sh é{( sb?kfﬁ:d %&Eﬁ &ﬂ% gﬁﬁgfggﬁﬁ’eﬁﬂg ﬂéﬁfﬁgﬁ&lﬁ L0 that a
urthe erf or ned jetting and d

medipoff TR RO Papta Ao berﬁg@i/ el Bide by
; sor ropri at el structuredtofurther

centrifiygal, fzce salﬂ%ﬁ%zggy oA fAr WP MR REEsRFepsduiced state appear
communi cating with the through hole is drilled in an

in theymediugn ooy inassagheandttdvay mafepieicay be svicked downward by

center of a lower surface of the rotary disk
suctiope fpeadbf uher pyesshreatduced sthiehandheant he héldmbyalthe wafer

receiving 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
off, and drying treatment for the wafer is further performed by jetting and
supplying drying gas from the through hole.

[0024]



solution inmersion treatnment or the imrersion rinse
treatnent for the wafer is perforned, the chem ca
solution or the rinse waterid s 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

OPENé Bthglefdfon ﬁ)@f)cdshﬁr ihapppridiely struetutddetd Air8har include:
shaft through the hollow portion to the through hol e.

a rotalry Sl g@g@gﬁ 2 HE1YR! gtﬂbéﬁ«ﬁ%ﬂn&%@aﬁcﬁxﬁ with @h@ftﬁfcg@}yhole is

conmpose ower - sl recel ves

o 5 FUALAGEcRly s SE-E7 oA e U AALE R e over
L NN RN R LN (R Y —.

.a helical shape, or in a swirl shape, and the nedi um ‘
solutipn gmmersien dredtandwir oipthe tmmeysgeriaserigeatmeenipfarthe wafer is
surface of the rotary disk, the blade plates, each
perforpaed, tie whemhicalssappasi be the sach whtwr ijs angdplibé fromen lower
surface of the wafer. It is also possible that the
openin@firtiodC 6f the gh&ldéw SpaftorPleWhdesotalty sHHFeIthebhsRcde hollow
of the bl ade pl ates. ?0027] It is possible to adopt a

portiotﬁh’g&?hwﬁlrbﬂﬁlgﬂé&%é ﬁx*ﬂgg&fﬂ& tht{rgﬁ%ﬁ&g%ﬂn?ﬁrgt FDOYBe wafer is

_ rough _ Int ( e rotary
pertorfyel; BB SASTT BhoPe St LB ORsh ofoeliBRChpraan of e

hollovejaptien PhUBE BAEE At drrorab the Al apdion by g Bhrough hole.
[0025]baffl e plate. [0028]

Each of the wafer receiving parts is preferably composed of a lower-side
guide pin that receives a léwer 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 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. 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
predeterm ned bl ending ratipg the individual cheni 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

i ndi vi dual chem cal solutions are jetted and supplied

solutibnam theerinbe augier,heiltBe LB ¥hith s dAPELied Yht ¢h ttﬁf‘o h
rotary disk in the predeterni ned bpgr}gl ng (?&?“ e tirough hole

to thetlﬁ‘ﬁbﬁer $@¥facd Hey %@9 ZLEthu‘?&e& g ac(ﬂg%gé;f&{ of Fhrgp ]?163\518 plates

utions Is mnimzed, 0ssI

and reduce the cost of the chem cal
bythetﬂ?fffea% é( Consequently, it is possible to supply the

[0028E2d| | ut ed solutions of the chem cal solutions, thus
king it unnecessary to manage the bl ended cheni cal
sqQlution which does not require the circulation and
t W hgaati plyrakitiy tafevhe chempealbkemtivhs atee supplied as a blended
deterl oration of the chemcal solutions is elimnated
chemisahselutivm blitndi pgeditethéned btsridiak I%Qiditth@nﬁldhﬁdual chemical
i npl enented on the rotary disk part and the chem cal
solutiGid Wirk oAl Boed (HETRELAL eh¥ahBed R8T G Wﬁlféllr Slinted on the

the maxi num effective point of the chem ca utions

wafer Cﬁfgegﬁngt hﬁf%eﬂl Eﬂéuitrg&é% E&lb&dpﬁ% blige ort glo; ﬁ% éther, the

con tration of emnm cal
T ntion cong ration of em cal
i G SR AT o 305% 5 SR, R T ST ER ugh hote om
h Accor dh’é’% to.the si ng eq waf er pr ocessor of the present )
the uppgy shirfash ofithe rotaas disk imihespradetermamednlendingizatio. In this
conventional inmrersion treatnment can be perfornmed in
way, thebleylad amenntefithe chemienlswtptiooniominieizedeandat is possible
_ solutions can be reduced in the chem cal solution
to imprewt meie¢ pefetyafeerd tdideeathiengedseaber the cheghecal solutions.
unnecessary and the energy saving is possible by using
Consegiientlgait! ipobsble @b 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 inplenmented 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.
Brief description of the Drawings [00301 FIG 1 is a
scknennding éxphanaingly wafew pfoessonss-thecpramealt Bivéetion, the
surface, show ng an enbodi nent of a single wafer

similapr imeeresibonapeatiiend foothd1RoRvEsHGhal AR tre'i'tﬁen% can be
is an enlarged plan view of a rotary disk part of FIG

perfortned 1{5thé dp$n %Pe:ﬁ:ﬁ%é?&@%% rc%éﬁéh‘rﬁgt%}mg’f BHe %ﬂﬁ_ﬁh gt édflﬁﬁons can

connect lon state spective ne

o 4T BTGB e e Mgt

an o eratlo rocedure.of . wafer. i nmersion
made BpaRPcRey b Ty Tganey BrosPlschE SomELtha FRaction heat of
present . invention. FIG 5 is a schematic explanatory
the Ch@mé‘v’@]osfo atieppsand the blanaling jofishe ghemden] sodnbons is implemented
anot her enbodi nent of the single wafer processor
by theanwmile megrisarndier the rpmeyatisk paverihuensetfih@thé blended amount
perspective explanatory view show ng an exanple of a

of the cditveithl @ORIticsed eh¥ah BlinPiPC AsEYsary laGd ﬁadkiné it possible to
per spective explanatory view show ng a state of

1mprm!g>g% B8kefy éwag%pgeg thg %oé’{aéfedheilﬂ‘l 2611 8hRRH SAkus of

an vi ew show ng anot hér 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 nechanismx¥ the chemi cal sol utions
and the like in the conventional single wafer
processor. Description of Reference Synbols [00311
10: a conventional single wafer processor, 11, 1la:
single wafer processors of the present invention 12:
present fiteditjordi sk, 14: a through hole, 16: a blade plate,
18: a wafer receiving part, 20: a rotary shaft, 22: a

hokt@Werqst ctife | Q4R NGy PRI o26: f
pressure re%glcsz]?rr? écr"r%g%s, Zéﬁgﬂg?r ot ary&jrl%‘?fri}{é, a28:ex§mple o 4
lley.. 30: motor, 32: a notor pulley, 34: a pulley

Conveggllofl?}lﬁg?g%%“@g?]f pgoc&sg %s, 48: an annular dam menber,
A dium W a wafer Best Mde for carrying out t )
| ke Mot A RRYSPECAVRI SSBIHRIOBY VAW SheWiigie %f@t%wfogﬁdmg a
enbodi ments of the present invention wth reference
waferion threwadeoheldiyg agparatmisrdF IChdever, it is needl ess
to say that a variety of nodifications other than in
I TFL(518 &d 2gplex ipk shoaieg pnsshdl examploof blhGe plates.
departing froma technical concept of the present

| VERLY g pla Q9334 shb®ing andtlReSEHANBLd 6f heblanatpPates.
view of a Cross-sectional side surface, show ng an

endRy] 1§78 a0dcndnvd 'éﬂaﬁp i bryP RGP SR8 ARG Q08 ﬂl th8chanism of
. 21 pr an

the present 1 nvention s an enlarge

the chbgl¥ BroiBielof ¥t thefikdin thisepeontorniaels wRfagrogessor
and 7 are denoted by the sanme 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 Iowerr
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 nmedidum fl 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
departingpfoseda eéchmitovenceptief tlgupessept intd&iémat recei ves
a lower surface of a wafer W and an outside guide pin
[0033]L8b that receives an outer side surface of the wafer
W Reference synbol 48 denotes an annul ar dam nmenber

ronk d n .er_ Ci r e I '
ARG oD BB RN OByl Y 46 buntce,
. ocated ,oytward qf an quter .circunferential,  edge of
showipg can,otBhOWRBRI Obch GHIEIRe ™ HilTePTORSERT FCRFBE(1© the present
) and so_that an upper edge of the annul ar_dam nenber 48
inventign. G dostast entargadupprrview\ad] a rofaay siskippdilG. 1. In FIGS.
surface of the wafer thus nounted. Reference synbol
1 and6?) thenoteasicalvongimolar| menbens to ahdsd b€ FHGTH @ and 71 ere denoted
means 60 is provided above the wafer Wnounted on the

by theredie refGehyd Bgmpald.s 18, and functions to eject and
supply a chem cal solution such as sulfuric acid and

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

Synb 50 denotes an ondui t, for. first

HEnRIGr T, SERRE, PrliBP Il FEe ihe NPl bl piagessas of the

whj ch punp nme P5 and val.ve_ _means. VY5 are provi ded.
PreseIHelyiehios, @&ﬁgﬁﬁla@za aehssy S%ﬂ2dap\@fxlf¥o%dwmffngavassages are

second chem cal solution, for exanple, the hydrogen
formed eomraniaippsirusiface.i n"Onhtleé ugnerpswefane dfethendotaayvdisk 12, a

nmeans V6 are provided. Reference synbol 54 denotes an
pluraliypef wa fexciteictiving paltes p8rmaee wabeided. n Uihlikd ip thp esxmaide shown

P7 and val ve neans
in 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
P8 and val ve neans V8 are pkbvi 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
waternozzl e 60b, a third nozzle 60c, and a fourth nozzle
60d. The first nozzle 60a is configured to eject and
[0035gupp!y the first chemcal solution. The second nozzle
Ob is configured to eject and supply the second
¢ gfe%@' ce %%H&Boqnpo-rpﬁn{)a)’sr dan b8 B86ddi® forohf gt @themical
to éject an y

Lo f_suppd e pure water. The fourth nozzle

) is configured t.o eject,and s I

soluig dpt oF6BSd AhE iRt i 14 VERG: Bl EhaP S and valve
of the rotary disk 12. Referencge nbol 20 denotes a .

meang oVér%reshmlg‘ﬁ#-ovR@@ée’é?ﬁ éygg’rﬁﬁe'?z %nPFFeS PBm]é?pesruF?ré@‘élt for a
of the rotary disk 12 perpendicularly thereto, and in )

secondrchaniiahl doheint, dor eemyde, the hodregen peraxide sphution, in which

conmuni cating with the through hole 14 is drilled. On

pumpBmeans PEAAd ¥hlvd AR aNSVS yirs pabdvidad, Refateacy syovibol 54 denotes
26A is provided so as to comunicate with the 18

an u %}rlc%Wth?ﬂ' fdg%e2§%re[ g@%gﬂ iRefBIANE Y Alieins6R7 dedov flse means

omertcon urt Tor drying ?as, for exanple, nitrogen

as, or e U ' '

M ot R
irst chemc ti f I LC:

waterhef wEEREEHP PR holns eRRoTHRIP vl Sga sl Ypbfissa The

provi ded. Reference synbol 66 genote | ower condui t
respefigve uppes copAviterRli 5;?a|54sapétﬁ%g?scﬁ”8+‘35d dhaorEe Cqpiected to the

. hydrogen peroxide, in which ﬁurrp means_ P11 and val ve,
swingreamsgle\thkans 60 disposed above the rotary disk 12. On the swing 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 prggided. 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
hollow 8bfio®9A t hrough a main conduit 72. The nedium A
such as the drying gas, the first chem cal solution
[0037Lhe second chem cal solution, the pure water, and the
ot pure water, in which a flowrate is adjusted by

LS4 b o B BRPH Sight HHBRE St St

. 22 of the rotary shaft 20. Hence supply means for
nitrogeggas e bhe Y, shavhichvade! measssy9 iherovided wReferenasrsymbol
the drying gas to the through hole 14 fromthe | ower
64 desotdsaee loweie cohdutiefarotlae it stheh®icak soboipysfoad etampke, the
above-nenti oned punp neans P10 to P13, the respective

sulfuiowetd, BOREHith Spedp ARanSRP1G&MNTalR desais el akOYesevided.
the main conduit 72, and the like as well as the

Referd¥o! SMapoIrda &@n@t%s %.f lo%? cBﬁHﬁfoo? RAb Seddha dfbhidE] g@ﬁ@mn for

of performng chemcal solution inmersion treatnent
r 0 i oned

examfl, PRI AnTide SENIRP £8ho i DL SN € BRens vir

supplje t he t.,h h hole.fromthe | ower
are pififed: o Rifenge DREDOIGR dFnaresic lawer eodi ek dhe grure water,
. performng drying treatnment for the wafer, the drying
in whigly pump,saansd g end velveomaansoNVd 2 poen piswideser Reference
surface side of the rotary disk. [0038] Reference

symbadyithdendtes delusterscomdmat farethel ladtep preowitiex immvhible pump means
rotary disk 12 so as to be | ocated above the through

P13 ahéhelvddn@aink VeI hfe pRsidedt eEThOkedgtRtikOIak¥r céhddits!82, 64, 66,
The nmedi um A supplied to the upper surface of the

68 andl OfPAYs IR Hove @feolé’cﬁ{)i?etg%gd E(F ER&! 98153&98811&4261@ tBH89a main

to a direction of ates
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 26A, 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 lowgr
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 medium A is not directly sprayed onto
the | ower surface of the waber W and accordingly, an
accident that the wafer Wis contam nated with
impurities and the Iike is prevented even if the
inpurities are mxed into the nedium A. Further, there
is an advantage in that an upward bl owout of the

the thi®klfol HMoaD thdowadl Slirfiéd sider stkihe witarndiskhand in the case of
operation is prevented. [0040] FIG 3 is an

perforg?tﬁ;h?aﬁﬂﬁiﬂ ytﬁéh@%ﬂﬁﬁ?% N$hed R L Ct?rft?' Gﬁin%‘)?ﬁ§ Gk Qipplied to the

e ‘befween e respective nmenners o € Si ngI e

througf b8Te ROREAR Bl Gl Si05 e B HERGI g T oot

]i nstal l ed adjacent to a single wafer processor body
[0038I | a. The handling robot 74 operates so as to carry
and nount the wafer Wnounted on a wafer | oading part

7Referancernymbilett denetiesianbafile plate ®rovidgdian the retagydlisk 12

mount the wafer W nounted on the wafer receiving
so as pabedodstedndloove thef eiromghohdientid philied’8n tRO ceRéfreof tlve rotary
synbol 80 denotes the controller, and the controller

disk Bf) iBh&hRediingad |stpplRanesttbd tppéheusiaeel & Wed @btary disk 12
processor body 1lla, the handling robot 74, the valve

angd: V \/ e,
througlf 88 ihEyish KolGiRe icRuled P EHRLACRUSPORBOMaR 16Dy the
bafﬂetie%t nt, a control for the handling robot, and a
ENEr Dt for the respective val ve neans and punp neans.
Note that a configuration other than those descri bed
[0039]above is simlar to the configuration of FIGS. 6 and

7, and accordingly, a repeated explanation, thereof
wiByt ins¢aBmemted the padfla plate 46, the medium A is not directly 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 nmenber 48 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 with the wafer receiving parts 18 interposed
t herebet ween so that the wafer Wcan be settled in an

ReferdiBeesymabos Botdondtss thé Tontellert Aad ahentdigkolded 80iisrelectrically
i mersion treatnent or the imersion rinse treatnent

connll o 18 PR U b B 10 e
e 2y _
mean S5, B ST 85005 B o bl o

to shake off the <chem cal solution _or the ri ?ﬁ.e vvatber
and pexforme aegntrol freipin igeatarent: 3 eomdreler the hapdlimgsobed, and a
or to performthe drying treatnent for the wafer W In
contrad $omi ther mempective agalve tissreppardat pemphoneans Fllse ghat a
and 7, when the rotary disk 12 is rotated, the nmedium

confighghEith Githe s @huhi thdvsam@dsttibed iabeve s tshailease thie donfigulhtion of
on the upper surface of the rotary disk 12 is

FIGSds anhar 98l &&omﬁlgpwasféi@a@ad 62plamiak1¢82¢hdrO6CWill BaaEidted.
by the rotation. Specifically, the nmedium A that has

[0041]§assed through the through hole 14 is guided to the
i de through a | ower surface of the baffle plate 21

48,..and, subsequently, the dium A on the rotary ,disk
T3 318 chbiemeni gl COtREPHREh thigRiemata) SelfRpy or the
of medi um fl ow passages 36 _forned in spaces, anpng .the .
rinse wiger isssrniiad Balro ap H@gld@to(frtye dinglap ,damq éﬂean‘a%g% Mallgsrotatmg
16, each pair of which is opposite to each other, and
the rotivey Hinkel2 stird loe spéed fre aveiate wherg 6ba 2fafar J¥se meanied above
will be nore specifically nade of an operation
the rqbegelsk e Dht dihentbal el withehsiwafdrr sabiving pmitad & heterposed

singl e wafer processor of the present invention with
thereBERIANSE RS Bhd WAMSH I Caf B ttIb dHfSandimmersed 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 rotary
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



[0043] First, the wafer Wis set onto the wafer
receiving parts 18 fromthe wafer |oading part 76 by
usi ng the handling robot 741(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 low speed (0 to 100 rpm (Step 204). [0044] The
chem cal solutions (for exanple, sulfuric acid and

46, ad® HPERJURRP thdemeaRIHIA O tld QofHpPdisRd12 @s digtharged to the
I nside of the annul ar dam nmenber 48 while rotating

.t h {ar i :, at : i foat
outsidpy Srfhell thh Hdhelof BEGTON TREFPostafosioR Fpfiet fn spaces
inferval with the fer, receiyvi arnt.s .18, interposed .
among HhE aliercuiiats ShiRe EHeVansk 1o (B HAAEduelddy e RoRfcpair of

_imersed state. [0045] Specifically, the valyve ans
which\js oppasive taeachssher andibedamsr suakge pf tﬁa Nbaf%‘g‘ree
operated, and the chem cal solutions are fed into the
[0042hozzl e nmeans 60. Then, the chenical solutions are
ejected and jetted onto the upper surface of the 22
wef desddipaioh heilhbe zherengporsfi@lly hudehef antdperat@dn @rocedure of
means V10 and V11 are opened, and the punp neans P10 .
the waitd fdheb®nCRRaANRH: Using the WdYle Waker ?F&d@b@(ﬁl of the present

solutions are ejected and supplied onto the upper

ven T8 b e iR Sndg AEGTE. (v ol

and the hol | ow

[ forti on 22, whereby the chem cal solutions are filled
0043f hto the inside of the annular dam menber 48 so that

the wafer Wcan_be settled in the imersed state
( Stizet, 2he)wafep(¥gp set onto the wafer receiving parts 18 from 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, approxinmtely
5to 10 minutes), whereby t9®e imersion treatnent for
the wafer Wis performed (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 Wby (theeRoZ10)med MO0l FEBhoF, HheSRAQE mehat IVI0 atd V11 are

performed for a predetermned tine (for exanple,

| opene@PREREIB 30 SO 5t P1IDY:d 5 eEhE, Cln this way, the

sol'ut’i ons recel ving par

rotary disk 12 are shaken off .(Step.212). In st a
chemiGRl i RES aF SR b SRP Bl o SRAE R Gh s Biacs Rl fhe rotary
) val ve neans V7 or. V8 is _opened, the pump neans P7 qr
disk I3 fvom dherthreughabelet kb thuoushhdherrobaryt prnki64gnd the hollow
water is fed into the nozzle nmeans 60. In this way,
portionh@2puveenshye thorchemeichbtsolptions vareefilled itocthel instle of the
jetted onto the upper surface of the wafer Wby the
annulAPzZde Wmealerbfs southditethe twhitfey aWvearmpansettled 1 thd Immersed
i's opened, the punp neans P12 or P13 is operated, and
state (d18pRWEF Water or the hot pure water is ejected and
supplied onto the upper surface of the rotary disk 12
[0046gron1the 23 through hole 14 through the rotary joint
6A and the hollow portion 22. In this way, spin

rigse tre nt for the wafer Wfro i,.ch the .

e Aol i o ratd i tecepesr i st e 8 Riggfermined
. 14). [0048] After the rinse treatnent, i s_ended,  the )
time (fgr g¥agAPles  amroxiaslydpsko 11 inginyes), swhepeby the 1mmersion

| ow- speed rotation (0 to 100 rpnm) (Step 216). The pure
treatmenteforathet wafdroW ippecfowatedr (Step 208! i bal at state avherei the wafer

of the annul ar dam nmenber 48 while rotating the
W in thd Bhihedtb6K slatedis lidld drovhe peedr secdittaig phetsvEd, ehe\botary 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 is
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. [0049] Specifically, the valve neans
V7 or VS is opened, and the punp neans P7 or P8 is
operated, and the pure wate&23 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

throusSR ¢iodsl 14t theoRERRhEBdbsry oin®R6R1ehd shobellaveporticin®2. In this
the pure water or the hot pure water is ejected and

way, s?)r'fﬂ %ﬁ%gniéﬁ%ﬁehﬁ ?%1"‘0 Pg@ i"i‘?ﬁ R eff(ﬁm Q&hfcﬂetﬁeoél?érﬂicql §5luéc%)ns are

om't roug rough the rotary joint 2

shakegl:&f%sggﬁ ?}%g%ﬁlég&&é%gg).zz. In this way, the pure water

is filled into the inside of
he annul ar dam nmenber 48 so that the wafer W can be
[0048 ettled in the i Mmersed state (Step 218). [0050] The
wafer Wis imersed into the pure water or the hot )
pukidensherinsetreatnpenidisteardeidn ébe rotadiqrf of themaipre disk 12 is set
approximately 1 mnute), whereby the imersion rinse

as thd ieaispead rbtrtidhé0 wafl®0 Mim} (Fasy 216kd T enr@2ter lok the hot
a state 24 where the wafer Win the inmmersed state is

pure w8t i8RubPEehabahe iRsRledMAePAhflal Bam binbet 88 Wwitliskotating
12 is rotated at the high speed (approximately 500 to

the refgfy diffhz bR I6% boor U i B Hu I IECRS Wistled im the

. V7 or V8 is opened, the punp neans P7 or P8 is

immepsed Stk and the pure water or the hot pure water is
ed into the nozzle nmeans 60. In this way, the pure

[00490\at er or the hot pure water is ejected and jetted onto

the upper surface of '
Specifically, the valve means 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
means 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 hol|low portion 22. In this
way, the spin rinse treatnment for the wafer Wis

Wherepﬁfef R PR §Lﬂfi’e Zafersed an'::t%] isAMd1@lont R WA xre'cé‘i%‘ng parts 18,

treat ment, e rotar dIS 12 is rotated at an ultra

o xoDoDRBESS SRPLATAPYSL PP G P o0 o

§ )ra hi gh speed, the vaI ve neans V9 is opened and the
(Step ?% ng gas (for exanple, nitrogen or air) is ejected
and supplied onto the upper surface of the rotary
[0051ki sk 12 from the t hrough hole 14 through the rotary
joint 26A and the hollow portion 22. In this way,
sdnnadstpitegvhemathentvafeor W he rotdted avWthse Imehf spewsld the valve
(Step 228). [0053] After the spin drying treatnent is

mean®Viedy VR 5}%&%(1 HheGfurhipemieahaB7 Ok IS isldpémted ORR€dhe pure
(Step 230). inal'ly, the wafer Wfor which the

water! JFTBAS HOF éﬁ% e Watd [PRS] xg{/ oStH! ﬁ@gzlbsmbﬁh§ rB(PUtInofhlg r\ﬁay, the

fer rec ng parts 18 u3|ng the handling robot
i s;housed in the wafer t
pure G815 AP AR ol R L ot U e of
usi ng the a us, of _the present
the whRRroWl PBAe ROETIE T867E EDoad iRk here B g,y 13 or V13 is
the present invention, the plurality of chem cal
openedotie pumep anears B2 aoRA3da aoesatest and the pure wajey or the hot
are bl ended there, and accordingly, it is necessary to
pure whapgoieejectadxadd atmﬂ'ﬂzdoénttdwﬁhe: lmppec slurfeakutfi dresrotary disk 12
Therefore, a configuration can be adopted, in
from the through hole 14 through the rotary joint 26A and the hollow 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 condighi ons so that the
respective chem cal solutions ejected fromthe nozzle
means 60 cannot be synchroni zed with each other in
order to prevent the chem cal solutions from being

ej ected continuously. [0055] Wth regard to

treatni’éﬂt's' R bRl Plis HERGH IRA dTee WASS FhRieiRgTd&AL 18 by using the
solutions are prepared, a mxed solution of the

h
42 It

hand1fth fablch 7548 {8 Hbus0f Xl RSE: BEIGHIE neaf RN 3D,
[OO54TS partlcularly usabl e, and the m xed solution is

utilized for the purpose of rempving an organic

substance in a _device process, and i.s used al so_ f

r éhBesarption welldie madmof funetions phiaienad byHagng the %ipﬁaratus of

ratio of the mxed solutionis 4 to 1 for the sulfuric
the prasent toventhen.hybr dhersppertogatieestibyt then appavatiughef, thanpresent

a usage tenperature thereof is approximtely 80C to
inventiofGhd plirglR9 st detnical d6laitionst fird flewnedowhnom bkatrotary disk

generated at the tinme of the mxing in the

12 anébﬂéeb@'f&eﬁoﬂ?é}er adOatdordin Cgl?”ﬁefsah%e%sﬁf'y 0 improve a mixed
undi luted solution is raised up to approximately 55C

ance case e e npe r .
state Ioﬂ tge hc:fl&ﬁnlflgiwsgﬂlt e \:12}%1 grgfotg é%%arun @‘Isnlf Bae latfiopted in
. , because the entlre Iutlon IS hea
whichJBe TOR TR TR Sy ARy ﬁaﬁt%’?rseﬂiﬁetﬁ%ﬁfa%a«%ds preferable
sol ution becones usable while_ being left at room
to settinpgraniitenteciertiphecansiigjens sapdiatt theerespeshine shiemical yolutions
100C. [0056] In a case of a m xed solution with
ejected i froine the anizizbn themts 60ncanuets be ofyrehrpnized wathueacm other in
such as SC-1 and SC-2 in the RCA cleaning is used, a
order t@pRsven@thedRinichhasladibnk SrovatiRting afutted e@ﬂiﬂhﬂglhsly.
the m xed solution is m xed as hot water, thereby
[oos5)eking it possible to adjust the tenper ature 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 weight, 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. [0057] In a case of a chem ca
solution and a chem cal solution, both of which have
little reaction heat, undibgted solutions 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
consi deration of a blending ratio of the chem ca

130°C SOTHEd 99%echiE GRY éﬁ?éi'éﬂgniﬁefipgaﬁm&leié PeBHAP S Srdnh €25°C to

d_e erioration of the chemcal solutions to the
m ni,mum, [.0858]..1 n,th mhodj. .
coorof WHTIghPET bR SR ER, Rt BERAG thfe whit
. 4, as the ne d net hod of | ying.the cheni 0
being ie6h ai FeS (AMBOFRGIICRGhY Sopie (HBPIRIE 1 ABPEIRTAIFy 100°C.

dam nenber 48, the description is made of the exanple
[0056lof a npde of supplying the chenical solutions and the

like in both of the upper and | ower directions, in

With Gheddaevfahaitkedisolwddnitvitinkitdadesdtéon heet,dne pase efh mixed

fromthe through hole 14 drilled in the center of the

solutidt'rﬁgﬁ‘t:ﬂi/ adiSl-114nd FC¥EI 18 RIAE clh@ihg as vsed U irvapradthponent

I ke are flown down 27 fromthe above by the

0z2 60 rn.even qf - confi ti f
thoreof 5S4 R0 o AR YRR sBBROR] e bt water

bel oy, that i jetti.n he. cheni.cal ' .
thereby oo i POERL GG ST BPTg ghpY ehBRR BHion to the

functions and effects of the present invention are
targetdgprnepBHie y achi eved. A description will be nade

bel ow of such a configuration. [00591 FIG 5 is a
[0057]schenati c expl anatory view of a cross-sectional side

surface, show ng another enbodi mrent of the single

wahed cas®ofsscheadedr silngionoandiea chemical solution, both of which

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
description 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 tﬁe 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. [00601 12¥ FIG 5, reference synbol
I'la 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 tlod abyvé Biynthe2@bzzlehechakfde Mawwevdl evieheifl theedonfiguration of
conduits 62, 64, 66, 68, and 70, and the main conduit

suppb?grg ﬁ{éed?érﬁ a] GBI tiGHY ghi AR lﬂch f&%‘%h@tk?égvg} gl?atséﬂfettmg the

ose t he processor

cheml&ﬁf%fﬂg g SR LRI AR 3585?%%5%% Th if Siittsdy the fnctions

e cognpletely the sane as t in the
and efleefacal e RespRiGnventQie gre o1 cign y@ leyrdl s dpgpgerdption will
the chenical reactions and the |ike fromthe bel ow,
be magededow o sutkd eprfiguratioon thereof will be omitted
simlarly. [00611 Note that, in the processor 11 shown
[0059) n FIG 1, the drying gas (for exanple, nitrogen or
air) supplied by the I ower conduit 62 functions to

PrENENS 2@ scidnhs@6 texplardtol &ishesm &%'ro@ﬁéé&io%% s8dW¥ surface,
the like to the | ower surface of the wafer,

i T T

prese%l&ﬂ’%f@% 5, ﬁh& lfiﬁaaﬁ%ﬁ%g%ﬂgf‘ RS BOR: (e igeY of FIG. 1

here_is_an |nconven| ence that it is not possible to
are deé’&t%irbyt ke samA rferpncersyabelie bel ow. In the processor
|la of FIG 5, the spray of the drying gas just needs
[0060} 0 be performed by providing spraying neans (not
shown) other than the nozzle means. Industri al
Adpl FB@bb) rdfyrence symbol 11a denotes 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



[0062] According to the single wafer processor of the
present invention, it is possible to supply the
undi | uted sol utions of thegghem cal solutions, thereby
maki ng it unnecessary .to nmanage the bl ended cheni cal
sol ution, which does not require the circul ation and
the heating. Further, it is possible to elimnate the
probl em of the deterioration of the chem cal sol utions

diffrac%{.o'ﬁlc@f {HAG }%ln%@g E&u‘ﬁfon‘é%d ahemkeab theNsybP I rfde of the wafer,

et e nozzl e neans and/or the rot ary di sk

and the chem cal utions .are d in te

to pre?ﬁléf S3reeive aﬁﬁﬁ%ﬁ%ﬁr i Bﬁ@lﬁ%‘xﬁ by B G like o the
poi nt of the chem cal sol utions r eby nﬁt .

centerpzfstéxeblo@ertssxr.fm@%thwaé%@éﬁtﬂaﬁ 11 8 a? % %@ﬂ?fé%s to dry
solutions to be lower than the conventional usage .

the wafenc eHiomatviepnirpthe hprrocdmsnt ddb ebFIGE dnghep® i1s ag mogBvenience
1. A single wafer processor, conprising: a rotary disk

that ihay hﬁﬂ Bﬁﬁblém;(f b?ﬂﬁ)ﬂﬁﬁ@ dggmeopaatfiramphe Isalowacén the processor
thereo a plurality of wafer receiving parts provi ded

11a ofg’;[n(%.l"f n%&@ %‘fa[rraﬁ Wfftgé r?fngt Q@s JR trels 3b Y& pérfordnéd bgproviding

ocat e an outer ci rcum‘ erenti al
edge f ceivin arts
spray%g%nﬁ?ggl%&O%Q%%%%Eﬁagqg%%eg% fole of Eltg he anngl gr dam
menber can be | ocated at an upper |evel than an upper
surface of the wafer thus nounted; nozzle neans,
provi ded above the wafer nounted on the wafer
Industre@lefhnphga igb¥ts, for supplying a chenical solution
and rinse water; a through hole drilled in a center of
[0062) he rotary di sk; supply means for supplying the
chem cal solution, the rinse water, or drying

According to the single wafer processor of the present invention, it is

(DR

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 éolutions, thereby making it possible
to reduce the concentration of the chemical solutions to be lower than the

conventional usage concentration of the chemical solutions.



gas to the through hole; a rotary shaft in which a

hol I ow portion comunicating with the through hole is
drilled in an axial direction, the rotary shaft being
provided on a center of a Iower surface of the rotary
di sk perpendicularly thereto, each conduit which
supplies the chenical solution, the rinse water or the
drying treatnent is connecf,ed to a hollow portion
through a main conduit; and”a flow rate adjusting
means for adjusting the flowrate of the chem ca

solution, the rinse wat he drying treatnent;
wher ei n: when the chem CZ{L@M%H on i mrer si on

treatment or the imersion rinse treatnent for the

1Wa erAsgl erf%%ge%sgp%o&gﬁgﬂlmgr osol ution or the rinse

wat er rom a peni ng porti on
hol | oa\/rq:nmytdlskrhawingtmedlnmtﬂnwpw%eﬁ on@p uePEFuFAes ‘E‘S‘ICP w

portip LErQl]gtgt}% {{Qifef’ ‘x‘%&\hﬁ’é %artsa fhvideanod iR bpét Barface of the

treat 'S per orrred the drying gas
ratary diskppl i ed from the | ower opening portion of thg

ESL It %Yh Ql?ﬁflérodhn@ﬁ'ndrﬁ&r n@daaardyomafdt of drhowtengtirdunefoteatislosdge
(e}

t |
%?u“é?f{;%“r ﬁh n"éa%?roreﬁ‘é{ nl%pfrts \%B‘? Bﬁo 'S d§8 n t% L edge
of thetanAulaedin menbet han beicated At avugpss eagthaman bﬁper surface of

dIS ed t n outside by centrifugal force caused
?Cfgliti‘?f’glr?u&fegf maki ng a pressure-reduced

appeanozthe g@ang, peovider abavel they Wi smgented 08 ﬁé(’fa??rhr&"ei"ing
Pt égérus‘rﬁgﬂllyﬁguaze Qalq,glﬁﬁ%ﬁﬁ’d ﬁﬁsegwﬁtﬁﬂ on bf or ﬁe of the

n be t
recei ¢tHEUEH guhqle ¢ rlfasﬂg%%?wefﬂ%ﬂ‘eaﬂ@ﬁé( g’ﬁ sgl ut Ieo\rqvag(rer

the rigsgy M@hﬁfet sugplyaipg iteccheméuul sdietior 1l Enseerater, ordrping

t he hrou le to an inside of the annul ar dam
gﬁ%ﬁﬁ’t}g? }g?) e’t he wafer can

a rotary shaft in which a hollow portion communicating with the through
hole is drilled in an axial direction, the rotary shaft being provided on a center of a
lower surface of the rotary disk perpendicularly thereto,
each conduit which supplies the chemical solution, the rinse water or the drying
treatment is connected to a hollow portion through a main conduit; and
a flow rate adjusting means for adjusting the flow rate of the chemical solution, the
rinse water or the drying treatment;
wherein:

when the chemical solution 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.

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



be settled in an inmersed state in a state where the
wafer is mounted above the rotary disk at an interval
whil e interposing the wafer receiving parts

t herebetween, for performing chem cal solution

i mrersion treatnment or immersion rinse treatnent for
the wafer; and the rotary disk is rotated at a high
speed in a state where the %@fﬁr in the imrersed
state is held on the wafer rece|V|ng parts so that the
chem cal solution or the rinse water on the wafer and

the rotary disk ff
tegredife N @RSFEe IR B T QY FE by Kaf EPERRTRY suction
f&é@@f Wengressireriedgegiastater emd tée be heliy tth@fer geceyiag parts,
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the wafer.

4, The single wafer processor according to any one of claims 1 to 3, wherein
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 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.

5. The single wafer processor according to claim 4, wherein the wafer
receiving parts are provided on upper surfaces of the blade plates.

6. The single wafer processor according to claim 4 or 5, 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.



31 7. The single wafer processor according to any one
of clains 1 to 6, wherein, when a plurality of the
chem cal solutions are supplied as a bl ended chem ca
solution with a predeterm ned blending ratio, the

i ndi vi dual chem cal solutions are supplied fromthe
nozzl e neans onto the wafer nounted on the wafer
receiving parts in the pr§geuernined bl endi ng rati o.
8. The single wafer processor according to any one of
claims 1 to 7, wherein, when a plurality of the
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whétf b Vpidiagity ofiehe chbmial sblutinss aree sugpéuedqu; g ng,lg% Fﬂhp@épal
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supplied from the nozzle means onto the wafer mounted on the wa er receiving parts

in the predetermined blending ratio.

8. The single wafer processor according to any one of claims 1 to 7, 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.



