WAFER SURFACE TREATMENT APPARATUS BACKGROUND OF THE | NVENTION 5 Field of
the Invention This invention relates to a wafer surface treatnent apparatus
with a waste liquid recovery nmechanismthat, when a surface of the wafer
is treated wth a treatnment liquid or a cleaning liquid, waste |iquids can
be separately recovered in an efficient manner according to kinds of the

treatnment |i quj ' | QL Description of the Prior Art
In a sem congﬁ’&%ﬁ%%%ﬁ#ﬁ%@%ﬁ%ﬂ%s of perform ng various Kkinds

of treatnment on a wafer during rotation, such as spin etching, spin drying

15 and spin i ' sed recent years. To definitely name
appar at uses gﬁ%@@?@g’fﬂ% Ve 5@ been known a spi n-etchi ng appar at us,
a spin-drying apparatus, a spin-coating apparatus and so on. In such
appar at uses f,  t rior. art, the followi ng ways for fixing a wafer have
been adop?ed:ﬁ%{dﬁgﬁ\?ﬁm’?r@m@uction-fixed on a suction-chuck base using a
vacuum source, or a Wb éfvention eibtex &6l aOafar Sufdce rethEaKafrRuy Withda 2
vacuum force cr. a}.ed t here bﬁ_@a}&ncongress d air or gas from a_.supplli
source. The b’ﬁsger iqyid recgyen, Mgghanism diat, when @asurface qiithe vater/isdRA®S our ce
apparat us, awitbnpriestraentaliquic WPl ¥leaiiRg IRLIS wadtd A§IES TaAthL BEpSraksl Y
appar at us ang SQe whi Cfﬁ _arte addltlongkrlé?/ provi ded t hereto, thereby

resul ting 25 TFPVEGE: N HLPUGER mARNar AcCRGing todkinds ofithe doatment ligyid #ndn t o

t he cost 10 nctheadeanitdnbyued. has ari sen anot her probl em because of hardship in
adj ust rent of degrees of reduction or increase of pressure, which |eads to
a phenonenon that a wafer is deforned, for exanple, sagged under an

i nfl uence of Desqipiies of the Pridriagt case where the wafer as thin as to be easy

to be affected by the pressur far, .30 exanple of a thickness of 0.1 nm or
less, is fixed. )Iéurpﬂép?e'a'c cﬁ{g}or&gbqq?gﬂnggo St $EPS P BF’?f?ff“"iQ)Garr'ﬁ’LIﬁ | ess

natural |y hkigddofitreatrenhyn cawaier dariveh tdistionf uich as ESihi edthisd) Wpkn @fyirighe waf er
has not been @ugpqﬁsggaqll ly effected bfécause oft t he bo¥v in Inge-pri or art
appar at uses 3esc beP MBo/EVeRgICTeHed FLASET VRRehel @ aINEEY A NARCer Wi t h

bow, there hagpaustuses fod sact8Steps aberbdrave ibeen &newh alapin-siching \Whpsfata, wafer is

corrected ongt.h 'ﬁﬁvo‘; ’\%.’\- rocedure has actual |y been adopted where:
the wafer i SS%IE?W‘ aep agé]tug,hae S B\(K*Igatmg apparatus and so on. Ir}/sucﬁ apparatuses
of the prior art, the following ways for fixing a wafer have been adopted: a wafer

Is suction-fixed on a suction-chuck base using a vacuum source, or a wafer is
20 fixed on a suction-chuck base using a vacuum force created there by a
- compressed air or gas from a supply source.

The prior art apparatuses, however, have required a vacuum source
apparatus, a compressed air supply apparatus, a compressed gas supply
apparatus and so on, which are additionally provided thereto, thereby resulting

25 in cost increase due to installment thereof. in addition to the cost increase, there

- has arisen another problem'-because of hardship in adjustment of degrees of

reduction or increase of pressure, which leads to a phenomenon that a wafer is

deformed, for example, sagged under an influence of a pressure in the case

_ where the wafer as thin as to be easy to be affected by the pressure, for
30  example of a thickness of 0.1 mm or less, is fixed.

Further, a wafer as thin as of the order of 100 um or less naturally
has bow in many cases, and therefore, suction-chuck of the wafer has not been
successfully effected because of the bow in the prior art apparatuses described
above. For this reason, in the case of a wafer with bow, there has occurred a

35  need for time and labor with which a wafer is corrected on the bow, for a
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and thereafter, the wafer is suction chucked. As treatnent for a surface of
a wafer in a device fabrication process, there can be naned: etching
treatnment for renoving a damage | ayer after back 5 'side grinding, coating
of a photo resist on the wafer, devel oping of the wafer on which circuit
patterns are exposed, a photo resist is coat ed and sem conductor «circuits

s T the. whrePauts s ectipBierbradopind WiRE0S waltds CoraRad PO

appar at us whiaad theheaftes, the dvafartiabegion chadied;, a treatment liquid 10 supply

Upper surfase of 't e Rembat [ Aurage ol SAergn A GRice 1BBRAIG MEkaess,

suppl yi ng a dieeanhmgelnaﬁhéddeﬂihtr@ thd¥embRtTer rmﬁ@cﬁldgﬁqatgé%yé%ﬁé% bé’é!éiesg; her
u I call on .

nmeans gﬁ%ﬁ Jacgg'gnes ent Lai d-open

Et chi ng f AnfiggaC @?Qreé'ﬁ ap “é? yatesrdeyploringf the water o

grindi ng, fOWhi%h&inhlEpaﬂf@rﬁs%bé Ekﬁds@ﬂtébhbﬁ%sﬁpiécddéf&ﬂaﬂu sdmieBRdiidiere of
usage of a m Ei for ex | e, hydrofluoric acid, nitric acid and so

on) and in tH%" SE’EF‘SB”“téq q'%a"m ar%ﬁ}éP?éﬁtth"faé?r%‘i'eserrbhl ng to recover the

used treatnent |iquih 4dpakatu€iortiBk h theliaressiiabt wedinaHt hoiaRd: 4 harfdrsed

cl eani ng I | qU| d 3] I sclose, in tq} above publication. 20 At present,
however, a nt¥¥ O{Ef/j"ghagp%fﬁ'%aw By wiates, Ar waler #tiaptment fligwidoy erent
after thH) absupplydesans lsadplﬂhgm REceBaryl treddBnORRIY ¢2ERBMical By &6b one or
nore tinmes o) addltlo fcg&ng for surface &l[lqgﬂt | nprovenent'

fol | owi ng t H3ef YRRE ‘?a"f ahiesd WstRre 2 Ringj liqtdg SYPRYs MFANSUr f ace

treat nent i rsu;)blymngeamn@ #y0ia ool tﬁmuPﬁér AffabE bEReSIAIEE aAd BIHRF Bfcanti MB 25

b totally | d tment . thereby |eading t
raduct ton 1 EPSRIBE, dpResp aplofladkapat Eubiitn Kox BPRIRER r at mont 1 qui ds

(chemical 1iquids) Eghing fbru%ovmgnﬁmde)’ldyéﬁ aRter %eﬂn&f albaARPSHAt Us by
recovered,  wherein

whi ch t

r elqﬁl r erréﬁte q(ff'hﬁ'gyg’ﬁg’o(ér%p}é B%F‘t”b"%‘?@tfabeﬁnl °'HF1?§H’BB£“St“ﬂ%e ‘B’Wﬁﬁﬂ?cﬂﬁ only
twg (2) I Ki ndsmbfedvacsd éol egarmnple, Bﬁdrbmdridchditﬁ ritrie alcloﬂéthEO an} él‘fmﬁrliflfl’ﬂ%\/nI : qui d
and a cl eani are. rec er, on er_han ile
there has becggee’q'iu’lgr0 &?ﬂ%ﬁ‘g @qrglée et[cplggt %qﬁov{er tﬂ?é‘é@ Eﬂﬁ"@t}(ﬂ 81( e case
wher e a ver examnple, Wed asedmixs@Oaail)cand thewseurclédiiiniliqiﬁds ab diselosbds tiod

cl eaned, a 19 nmeans of a novel type has been desired in order
to cope with Béﬁ%ﬁuma%%{g%w rement since it is difficult to hold ~27
20 At present, however, a necessity has already showed up of surface

quality improvement after the above described etching and it has been common
to effect one or more times of additional etching for surface quality improvement
following the ﬁrstr etching described above. With plural times of surface
‘treatment in this way, a new problem has occurred since a process time

25 becomes totally longer due to the surface treatment, thereby leading to
~ reduction in productivity. Further, since a plurality of treatment liquids (chemical
liguids) are in use, a necessity has arisen of an apparatus by which three (3) or

. more kinds of waste liquids can be recovered, wherein requirement is beyond a
capacity of a prior art apparatus by which only two (2) kinds of waste liquids

30 including one kind of a treatment !iquid and a cleaning iiquid are recovered. _.

| Further, on the other hand, while there has be required single side

- treatment in recent years in the case where a very thin wafer of 100 um or-less

in thickness is etched or cleaned, a rotary holding means of a novel type has

. been desired in order to cope with such a requirement since it is difficult to hold
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a wafer while rotating with prior art neans that holds a wafer while
rotating by suction-chucking the | ower surface thereof. SUMVARY OF THE

| NVENTI ON 5 The present invention was rmade in |ight of the above descri bed
probl ems of the prior art. Accordingly, the invention has an objective of
providing a wafer surface treatnent apparatus having a waste |iquid

recovery nme stes L1 gui especial Iy three npre ki nds
of vaste 11 alraer Mol bR BP0 nkasS anaid 2 YR MlERestngrBY G on
manner accor ductipnichucking thedswef safacediadreeiit | i quid and a cleaning |iquid
and therefore productivity can be increased. Preferably, a wafer surface

treatnment- apparatus with a waste liquid recovery nechani smused for
treating a SWARMOBWIB]IVEWW(DNeaCh of a treatnent liquid and a_

cleaning [iquid, conprises: a waf er rot appar at ing a
t o- be- tre%t ed waf er \ﬁnPfeéePtof"é(?Ftl'P@ WaRdMg %{Et@kf Egh%l aBB&% hani sm
provi ded ar oprublérhe ofpmél p’mrart of Atdredinglyerthé thrMoﬁq’uail ag @ﬂ}@(ﬁfvét g8 in a
vertically myva n the waste ﬁ‘é recoy eri/ nechani smis

rei
construct ed BfY EJ'H ﬁr“gﬁ' ?E Vﬁceﬁ%'ﬁﬁm ﬁﬁp%@?é‘e‘l" R Yaslec VEEElighs
which are verrtelchahlkm hsy)waiahammé@hqmes téspeeaff tirbd & rﬁd&reqm:Isaaﬂwg.efe and the
annul ar vvastF L, qui_d recover%yt rou‘%;r a are eI ecti used accordl ng to
i nds of 't he" A4 CAANE SEPAGIIY LHFAVEIRA e PESRRRPUS, ?fﬁ MaNNER FRYENGhe
respecti we waskindd ofpirelstmentlicRepaicia eleaningdiourr £ théfefdre pRdcRictvityeghnwhen
t hree annul aIE waste liquid recovery troughs are 25 enployed in a wafer
surface treathtit® ag aratus. It is preferable when the wafer rotary hol di ng

apparatus is enpl oy@nlefembﬂw swafef aurfacy frastendnt epbamnls \ﬁilﬂ‘pér\ﬁéé.lé ligkidl EF
DESCRI PTI ON OF THE DRAW S per specti | one
erboa ment | GPCRIGH B E A5 PGITARED Bardidse O 2 AAet B KA Do B & 2 i s
a perspecti vieeatment lkjuidvamba aleahiag diquil, caan\mrfses heI d during rotation on the

waf er rotary holding a aratu of, FL.G Fl G 3|sat i_ew showi ng
anot her &xanpl e of bl ade@™®3 ‘?—WCQOIQL'“? épga[a(glbs BPQng?é%%Eﬁ%ﬂ? 5?

anot her exanphile rotatiagbskraﬂe, A3

a waste liquid recovery mechanism provided around the
periphery of the wafer rotary holding apparatus in a vertically movable mahner,
wherein the waste liquid recovery mechanism is constructed of a plurality of
20  annular waste liquid recovery froughs which are vertically movable. relative -to
each other or one another and the annular waste liquid recovery troughs are
selectively used according to kinds of the treatment fiquid and the cleaning

liquid, such that the respective waste liquids are separately recovered.
It is preferred when three annular waste liquid recovery troughs are

- 25 employed in a-wafer surface treatment apparatus.

it is preferable when the wafer rotary holding apparatus is employed

with a wafer surface treatment apparatus.

BRIEF DESCRIPTION OF '-FH_E DRAWINGS
30 - FIG. 1 is a perspective view showing one embodiment of a wafer
rotary holding apparatus of the invention;
FIG. 2 is a perspective view showing a state of a wafer held during
rotation on the wafer rotary holding apparatus of FIG. 1;
FIG. 3 is a top plan view showing ahother example of blades;
35 FIG. 4 is a top plan view showing still another example of a blade:
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FIG 5 is a sectional side view showi ng another enbodi nent of a wafer
rotary hol di ng apparatus of the invention in a sinplified manner; FIG 6 is
an enlarged top view of the rotary viewof FIG 5; FIG 7 is a further
enlarged view of a main part of the rotary disk of 5 FIG 6; FIG 5 is a
partial cross-sectional viewof FIG 7, FIG 9 is a top plan view show ng a

state of a wafer and e ol di n ara e en whi.ch a

di spl acenent of rotat @o\rll?océusreg&\;ﬂia %Jé a’ che %?oa\%)g F'F‘E]‘ﬁ?ﬁeg\t"mﬁwéeﬂ* ‘?Ie i's

pour ed ont o Maferupiaey halding apparafustdi¢henal/entiondh d sirdflifidd manger;ot ati on on t he
wafer rotary hol din . Fl 10 i | an_view._show ng a state
of a wafer whose o?fgggteé? srﬁ)ﬁﬁll’ai'ggp%%&gg@t oggr&ﬁ'eﬁ’r?fi:h‘t%a ion flat stopper
pin erected on a rotREiBy 7 idiasfrthér énlargid ivievaof apngih part\of éve edianyi disk af st at e

of a wafe .notch 15 engages with a notch stopper pin erected on a
rotary disk; G’ 12 is a sectional side view of a wafer surface treatnent
apparatus with a wasié. BiimpdrtsaHnossasectuﬁnaimsmGt 71 he invention in a
sinplified manner; a# a Isec'r.l ona ew, of fer sfurface
treatment 20 appar at GRgPEN A & 8‘I"""9h% Séaﬁ é’lfétﬂg‘ Y& Ghol e of

the waste |i pany hamug)am@rambbmarwmm amlmeﬁfeﬂﬂbﬁrbﬁnah aafceur@fwlﬁdrﬁ 12 in
si de vi ew of urface

lified 4 t h f
? r Z:a':m melnt ! eap%g"rg %’31 I"ELH%\R[ glbe lé{(e |?£t%§|9e O'{}ﬁéh%ﬂﬁ%?ast”ff@c%\ﬁgﬁheg‘ﬁ%r ?'Ir?l i nner
si de wastte dinng Mtat!en@mem@/wafeougbrylrmldmg/apbﬂmmr d fromthe state of FIG

13 25 lif FI.G t' nal d f th
waf lap 2ur f aczI ':nr)eiat IrrFZ%t Bpgrngu@aE h8Vn O;X"@Q }té Icﬁﬂ% ‘ﬁ?fﬁﬁs"é%/clifngmoen ©

only the i ntmarmhoatﬂatmga@s Wit ah hrieatative figt Stoppgpin erectatedndovatsgr d from
the state of .G 14 ina sinplified manner. 30 DETAI LED DESCRI PTI ON OF

THE | NVENTI scription wll be given of. enbodi mrents of the invention
bel ow=wi t h ref eren€tGt ¢l isha ter planmpdew ishgwithigaavstats of & twasétrowhosdaoteat ural |y -

oo g s TfeageY Bih BRxcPabldct i S82telon Idilsfs other than the
FIG 12 is a sectional side view of a wafer surface treatment
apparatus with a waste liquid recovery mechanism of the invention in a
simplified manner,
FIG. 13 is a sectional side view of the wafer surface treatment
20 apparatus showing a state of the apparatus when the whole of the waste: liquid
recovery mechanism is raised from the state of FIG. 12 in.a simplified manner;

- FIG. 14 is a sectional side view of the wafer surface treatment
apparatus showing a state of the apparatus when only the inner side waste
liquid recovery trough is moved downward from the state of FIG. 13 in a

25  simplified manner; and
FIG. 15 is a sectional side view of the wafer surface treatment
apparatus showing a state of the apparatus when only the intermediate waste
quu_id recovery trough is moved downward from the state of FIG. 14 in a
simplified manner.
30
DETAILED DESCRIPTION OF THE INVENTION
_ Descriptioﬁ will be given of embodiments of the invention below:with
reference to the accompanying drawings. It should be naturally understood that
various modifications or alterations other than the embodiments shown by the
35  drawings can be made in the scope of the invention as far as those do not

depart from the technical concept of the invention.
' 040



35 drawi ngs can be made in the scope of the invention as far as those do
not depart fromthe technical concept of the invention. "4 FIG 1 is a
per spective view showi ng one enbodi nrent of a wafer rotary hol ding
apparatus of the invention, FIG 2 is a perspective view showing a state
of a wafer held during rotation on the wafer rotary hol di ng appar atus of

FIG L FIG 3 Ts a e kAl AU oW nR IR, SRR P issy, and

FIG 4 5 is atop plan view's il exarrpeo I n
the figures, refahniding apparaiuk of thei Jnvbrmah,eEIGazmécpersnpettaneywémlstinwgga

t r sk hro h ho 4 1s forpmed jn the
22E? { :I u:ec}t,vg%)aggorg?h%e{ R%IQ Q/’ur@ ﬁ’“%?”% h"é"" lboéerygq?&ql%gpgera{%e otary
disk 12, a plGralfiGy3 sfa opgdasvied shb®irgi Aweser ierarn plieof dlatiep) &)d BIG: 4 adi al | y
the pori pher i 1 BT YE sRowng sl Eoder Pruief2bBrde outer ends of the
upper surfaces of t*rleﬂhﬂ tgiges, MnuMbélenadkememﬂs:am asmfsrfrotary haidtr@t i on on
a shape of e 9& W%ra dl%;’flf hi%?r %% 3 ?@ rezlt can
recelvethep § gugh fgle, S i & i E=formof
a receiving serépal sectmhlceﬁtim(mqrydlskﬂ?e mratreruprpesesrfeﬂ? ﬁﬁl@e rotaty disicezsarily

rovi ded on : b n.be directl vi de
gu_rface of t gb%#rg{’tg?oﬁl%d% (g Té (EécR/?c(fgdm tﬁgt Wﬂ@oﬁrﬁl %agioagly %%?%Eufﬁt her,
whi | e t he nueduwangularitervaisf er rests 18 provided may be the nunber ther eof
on which the wafer Waﬁgr hgstgefé:u ﬁew yen % g)g ot at| tﬂg?e fhaé Ief3 or
0 waf er

nore in 20 nunber, t hére
rests 18 di smromdeld ab yhemesspectivel gutei endshef theampee smffadelseoffthglmms 5.

I t d d t th
Loty o - sec e Berd BLARGSRR L MBR oBibiosd SREPS S B LAER et 188 S o
section 22 fanag thernwafeceesiotB nan hedeive théperipfternof thelrfafers(Wprthma[bst m8t he
f 5 I t eni ng at
e’ 1 ond? e irsSmeg e orfor Recenly B i e bRARC B Wt p%i%qﬁga‘?% A?
the | ower ert @BC@mniycnrawsfett leafthe 2iades Hér buti eannmeu direxdly aprovidaed ondhe

reduct | on_CoRERLRRANS (B8 rofarflaiskP1PBRSRME SrECHIELLAD: GABSS Oy Habye
PP ENEE T e sl ek 1k 6

the exanple I gures. pressure re
control a BGVhﬂatfbe oumber off the wraier r[emsolﬂghrouided hmw hﬁ/\ﬂ'@emmbm tﬁe'ephom he

rocary shal byrith % wiid L b8 etlind8 UER ofind RABNIAT 1 exfiprd S ok b8 1 O 22
20 number but there is shown a case of 4 in number of the wafer rests 18 disposed

symmetrically, in the example of the figures.

A numerical mark 20 indicates a rotary shaft disposed vertically in the
central section of the lower surface of the rotary disk 12 and a hollow section 22
in communication with the through hole 14 is formed in the interior of the rotary

25  shaft 20. The hollow section 22 has an opening at the lower end of the rotary
shaft 20 to form a lower end opening 24.

At the lower end of the rotary shaft 20, there is mounted a pressure
reduction control means 26, e.g., a pressure reduction control vaive, in the
example of the figures. The pressure reduction confrol means 26 can control a

30 rate of air flowing through the hollow section 22 in the rotary shaft 20 by
adjusting a degree of opening of the hollow section 22 therein. While, in the
example' shown in the figures, a case is shown in which the pressure reduction
control means 26 is mounted at the lower end of the rotary shaft 20, there is not

-necessarily a limitation to the mounting at the lower end but the pressure
| 35 ° reduction control means 26 can be mounted at any position euch as an
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exanmpl e shown in the figures, a case is shown in which the pressure
reduction control neans 26 is nounted at the lower end of the rotary shaft
20, there is not necessarily a limtation to the nounting at the | ower end
but the pressure 35 reduction control neans 26 can be nounted at any
position such as an "5" internediate portion or the upper portion of the

rotary shaft e |t 1S ly. I Lred. that a degree, of openi ng of the
hol | ow secti (i)rﬁg?;éci?%sf(ﬂhbdsnt %@{.PIGAP pﬁ&ﬁ@ﬁ?@ﬁlﬁ ?i{otgg % &?'Qgeét 'Bucf y
provi ded in téguitedtiat sodegréeeof opehirighaf theohallow sdetibrt 223 adjabtednnected to a
notor pulley of a no “wWth ul.l e 5 belt 34 extended thergebetween.
In operation, the m)'{\ @P"%gcVrsmgrgﬁﬁﬁ?lg#stan%”lhﬁ‘}ﬂtpfi?v'?ﬁ?r'l”gﬁe %Q“’?rso%‘?’ht ed and
t he rot ati onof theimtanushaft 2arsdtdrinedtetido kineotpripuliey o28 mdtdir 3pugith & pellgul | ey
belt 34, wt t.that, the rotary shaft, k20 is rotated. cription
will be rr%\ndelggr% %gpéﬁgﬁegngvembe Wi 'aﬁ'l: 8ﬁg?ﬂ%t thg mgfes AP 'Be?f%%tﬁag. 8n a
waf er rotarymubdrdputigy 3pisaratbdted aha td rdtétton ise frh dransrhieddo tHedpilyeagol oyed a
fluid: for e €, gas ir, a. liquid,such . ur ter or a
chemical, Ii éﬁ{;@;h top B0 4 vitheBe feu i 8 iy SBaf 20 R RBRe T uh s
taken up in the deddascpptioon wilFibestmafe af | opedatimbenf (WEh @Scondpuitionn Fl G
2, is placed the upper surface qf. the rotary disk.12 with the wafer
rests 18 int g‘?%ﬁég% agTée't 67 E’B‘ﬁe{\m@ﬂ’, hcﬁﬂ'ﬁ? apg?ra\i,ust’ﬁ) 3# @ﬁﬁ"“ﬁ@%\%gﬁertehe waf er
(W and the ispeployad 4 floid: fuir eixbeplepbayag siics les b, atliquidesuthrae pup@avatdre, above
t he upper su £ th |_ades 16 with a, gap. Then, degree, gf opening
of the hol | oév"fégéﬁ gl I&‘f?q’r?ptahrg'ﬁ‘i"% §ofs g 8 Gge o aﬁcﬁsﬁﬁ‘? ﬁgdtﬁ/ takep
pressure reduginitbedessriptioh. means 26 according to a thickness of the wafer
(W so as to create | mal reduced pressure_ 1t, 20 shoul d be
appreci ated that as F?%egﬁgétgﬁﬁvgaf%fW)hgsh%]qw&/\)"s@é'i2orfs ?}“ieg %qygrt,hea
degree of pruppsorsurfagduct it rditery edisle sl 2amdthy ithee weders aestd ht8 ddijerrisegnt  of
pressure.re [ n .per.fa I n rat ation speed of the
ot ary ci’sk 5b8eb il i B B nleB 0 hfh 31 BY RBF T SR8Rc § on
22. As the rdfttheirotans dissd2ftot thee mone @opcretes labbge itse uppéresurfaedagrthe 25 of
I o d: for eyaeshth WRFLGRR"TnBR o YuiEe tFbRMG B (o FOlBY Bpefiihafe 15 |
ef fected witr ftary shaft Zlhi"sm)djt(sm)d kyutbp Ipyesseensdnctionsdontml mbans 2Gacteedingr | ses
and a degregqQfs td C ' r ol ] ' a supply
rate of the ?I ui'r%f(: al %ﬁ?%ﬁg@s@&qu%&ogcﬁe%%%%f%&ﬁg(é;".?ﬁr‘:?g{)%stslh%gr|<taases, a
20  should be appreciated that as the opening of the hollow section 22 is wider, a '
degree of preésure reduction decreases and vice versa.
The adjustment of pressure reduction can be performed by changing
rotation speed of the rotary disk 12 in addition to a change in opening of the
holiow section 22. As the rotation speed of the rotary disk 12 is faster, a degree
25  of pressure reduction increases and vice versa. '
.Furthermore, supply of a fluid, for example air, onto the upper surface
of the rotary disk 12 is effected with fluid (air) (A) supply means not shown when
a need arises and a degree of pressure reduction can be controlled by adjusting
a supply rate.of the fluid (air) (A). As supply of the fluid (air) (A). inc_rea_ses, a
30  degree of pressure reduction decreases and vice versa. '
| In such a situation, when the motor 30 is driven, rotation of the:motor
- 30 is transmitted to the rotary shaft 20 through the motor pulley 32, the pulley
belt 34 and the pulley 28, with the result that the rotary disk 12 fixed to the rotary
~ shaft 20 is rotated. With rotation of the rotary disk 12, a fluid (air) (A) on the
| 35  upper surface of the rotary disk 12 is discharged outwardly by centrifugal force

due to the rotation, that is the fluid (air} (A) on the rotary disk 12 is discharged
: 160 - ‘



30 degree of pressure reduction decreases and vice versa. In such a
situation, when the notor 30 is driven, rotation of the notor 30 is
transmitted to the rotary shaft 20 through the notor pulley 32, the pulley
belt 34 and the pulley 28, with the result that the rotary disk 12 fixed to
the rotary shaft 20 is rotated. Wth rotation of the rotary disk 12, a

fluid ' t . f tar sk 12 is discharged
outvar iy by ey sk 4 BRI HE R3S Tab) b Jfoul PRS S teied To isbabes -
(air) (A) onbetweendharypper skrfdce bfsthdirstﬁn;ald'g:lmz Qg@_tmtdmr(ﬂuyfa%él{obﬂw ?h

I it f [ | I fl { 36 r I N, spaces et ween e
5pgtra? Isu?/f gcg; a(k‘)#'(ﬂﬂéﬁ%rﬁ%og\ga@)b ipsa%évfgglgaés ?W@Sﬁ%\%@m RS- of the wafer
(W, partitioned by ADaédLﬁ:edfplréﬂsﬂcheE @pap)teiiim are‘ ﬂmm(eiﬁ)cm%gr_ohepatgé\sesﬁpcgd
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degree of oD it OLobha Bd Ae Shlh L3R filgblie rotary shaft 20 can be
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freely regul ate essur'e reduction control neans 26, a thin wafer
(W can be fixedl yWhehdsugkingeforoet eft the geducedhgresmireris egsessively strany, no

£200,1%, ) BHERL BLSHEK L RIAARAL 0N oA ARSE P RIS D 20 o
appr eci @0 ed nemaar ledsi indhickrass) aags indhg middle potiver dntibavinvention, however,
since a degree of opening of the hollow section 22 in the rotary shaft 20 can be
freely regulated by the preséure reduction control means 26, a thin wafer (W)
can be fixedly heid while rotating on the wafer rests 18 with no sagging, by
weakening sucking force through decrease in pressure reduction caused by a
25  wider opening of the hollow section 22.
It should be appreciated that while there are many cases where bow
naturally occurs in a wafer as thin as of the order of 100 um or less, even bow of
“such a wafer is erased by centrifugal force due to rotation and the wafer can be .
held while rotating without any trouble when placing the wafer in an intact state
30 - having bow on a wafer rotary holding apparatus of the invention and
-consequently, correction of bow of a wafer is not necessary prior to holding the
wafer during rotation as is in a conventional practice, thereby realizing an
advantage in that time and labor required for the correction can be saved.
Neediess to say that since bow of a wafer is not corrected by the holding during

.35 rotation, the bow is revived after the rotation is ceased.
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natural |y occurs in a wafer as thin as of the order of 100 pmor |ess, even
bow of such a wafer is erased by centrifugal force due to rotation and the
waf er can be held while rotating w thout any trouble when placing the
wafer in an intact state 30 having bow on a wafer rotary hol di ng apparat us
of the invention and consequently, correction of bow of a wafer is not

necessary prior to fer duri rotati,o as is
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used to for nﬂcanr sath'g:ls&a thérebyleﬂtéblihb@ucpatélru%ﬁare tdexerbyin @ anpan eeBetd
nd an effect simlar to the other exanples.

structure to ction
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di sk 12 usi ] 0..or, bl ade rotary

hol di ng appgg)r@hs o%fl %Eh'ﬂ& éﬁ al gﬁgﬁgntgbtggrtgaﬁ f’éi"a‘% aPPOtE"S V%R% of

nmodi f i cat i orsudace pf theaoiapndisk 2 sinca éris bhig reqwrreﬂlteﬁoreﬂbmﬂuudrfldmhnathfargur es

above, whichmd g rrgﬁ éﬁéeﬁ;rgﬁér ﬁqapeebﬂ“’e rgta& gk | 15 ugsnﬁea%téc? BRlos e %I?gr'te ﬁw

show ng anot her waf er g apparat ug
20  or blades 16.

A wafer rotary holding apparatus of the invention can be realized: in

~various ways of modification or alteration other than the examples shown in the

figures above, which will be described below. FIG. 5 is a sectional side view
showing another embodiment of a wafer rotary holding apparatus of the |

25 inventiohina simp!iﬁed manner, FiG. 6 is an enlarged top view of the rotary disk

of FIG. 5, FIG. 7 is a further enlarged view of a main part of the rotary disk of

FIG. 6 and FiG. 8 is a partial cross-sectional view of FIG. 7.

In FIGs. 1 and 2, while the case is described in which air is used as

the fluid (A), fluids other than air can be used, as described above. -In FIG: 5, a

30  case is shown in which there is used pure water mist, as the fluid (A), obtained

by mixing pure water and air with each other. {n a mixing chamber 40, pure

water supplied from a pure water tank 42 and air supplied separately are mixed

with each other to form pure water mist (A) composed of pure water and air, and

the pure water mist (A} is Supplied to a flow rate controller 26A through a conduit

| 35 44. The pure water mist (A) whose flow rate is controlled by the flow rate

controller 26A is guided onto the upper surface of the rotary disk 12 passing
_ Nkl '



25 invention in a sinplified manner, FIG 6 is an enlarged top view of the
rotary disk of FIG 5, FIG 7 is a further enlarged view of a main part of
the rotary disk of FIG 6 and FIG 8 is a partial cross-sectional view of
FIG 7. In FIG. 1 and 2, while the case is described in which air is used
as the fluid (A), fluids other than air can be used, as described above.

In FIG 5, ' b Whi | d re_wat e ) St, as
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( pure wat er Thesfiuid (pajre wetehenisty (Agito be suppli:edtcmo tnepmpe_ssurfa:_emftﬁe rtoltm%(raohia;ées
T6 by tho oy P2okBey CPERARBRIC f st iRk lidhs i 88de e e ages
are enj oyed thebafiairiateds. 20 wafer (W is prevented froman accident in |
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20  wafer (W) is prevented from an accident in which the wafer is contaminated by
impurities and so on. even when impurities are mixed into the fluid (A) since the
fluid (A) is not blown directly onto the lower surface of the wafer (W) and further,
upward blow-off of the fluid (A) is prevented from occurring even when the wafer -
is uneXpectedIy broken during operation.
25 In the case where as the fluid (A), pure water mist is adopted, backf
side rinse can be simulténeously performed by pure water mist blown onto the
lower surface of the wafer (W) when etching is effected by supplying an etching
liquid onto the upper surface of the wafer (W) during rotatioﬁ.
_ In this embodiment, the wafer rests 18, as shown in FIGs. 7 and 8,
30  include lower side guide pins 18a receiving the lower surface of the wafer (W)
~ and outer side guide pins 18b receiving the outer side surface of the wafer. (W),
which is different from the example shown in FiGs. 1 and 2. The construction
other than parts described above is similar to that of FiGs. 1 and 2, for which
reason, description is not repeated. - _
35 With the above construction, similar to the case of FIGs. 1 and 2,

when the rotary disk 12 is rotated, a fluid (A) on the upper surface of the rotary
090 '



fluid (A) is not blown directly onto the | ower surface of the wafer (W and
further, wupward blowoff of the fluid (A) is prevented fromoccurring even
when the wafer is unexpectedly broken during operation. 25 In the case
where as the fluid (A), pure water m st is adopted, back side rinse can be
si mul t aneously performed by pure water m st blow onto the |ower surface

of the wafer |Ng 4 | . etahi i qui d
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suppl i ed onto the uppewatarnrétagehafing heppavatusrof tomimveation; ehentaetheficah
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20 rotation speed, many problems occurs: injuries due to increase in friction of
contact _between thé lower surface of the wafer and the lower side guide pins
caused by the displacement of rotation; fluctuations in a state after an etching
treatment or the like of the wafer due to uneven rotation of the wafer; increase in
creeping of the chemical liquid (B) or the like over onto the lower surface of the
25  wafer due to decrease in centrifugal force caused by reduction in rotation speed
of the wafer; and other troubles.
In order to prevent such problems, an orientation flat receiver (FP)
being put into contact with a orientation flat (F) of a wafer (W), for example an
orientation flat stopper pin (FIG. 10), and a notch receiver (NP) being put into
30 contact with a notch (N) of the wafer (W), for example a notch stopper pin:(FIG.
-11), are erected on the upper surface of the rotary disk 12 and thereby, no -
displacement of rotation arises between the wafer (W) and the rotary holding
apparatus 10, with the result that neither of the problems caused by'the
difference in rotation speed occurs.
35 Such a wafer rotary holding apparatus of 'the invention can be

- preferably employed in apparatuses, such as a spin-efching apparatus, a spin-
: oo



(W and the rotary holding apparatus 10 (FIG 9). Wth such a difference in
20 rotation speed, nmany problens occurs: injuries due to increase in
friction of contact between the |ower surface of the wafer and the | ower

si de gui depins caused by the displacenent of rotation; fluctuations in a
state after an etching treatnment or the |like of the wafer due to uneven

' f o] reepin . chemi cal . id (B) or
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the 20 vt erAGiFEHEIRe MEAHIRAle a8 By Sou el bR i< Fave v FeMihBar at us,
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waf er sur f adeeatmeriaappanatus pithr awasteslitpid reposeryt meehavism Itnetliqormeaﬂlars, in a
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trough is noved
20 is a hollow section (H); and a wafer rotary holding apparatus 10 dlsposed in-the

interior of the hollow section (H). The wafer rotary holding apparatus 10
includes: a wafer holder 10a; and a rotary shaft 20 supporting the wafer holder

10a in a freely rotatable manner. The waste liquid recovery mechanism- 50

includes: an annular outer inclined member 52 extending outwardly with a

25 downward inclination: and an outer corner cylindrical section 54 formed by

bending inwardiy the distal end portion of the outer inclined member 52. Inside

" the outer inclined member 52, there are provided an intermediate inclined

member 56 in an inclined state similar to the outer inclined membei‘ 52; and an

intermediate comer cylindrical section 58 formed by bending inwardly the distal

30 end portion of the intermediate inclined member 56. Still inside the intermediate

inclined member 56, there are provided an inner inclined member 60 in an

inclined state similar to the intermediate inclined member 56; and an inner

corner cylindrical section 62 formed by bending inwardly the distal end portion of

the inner inclined member 60.
35 The outer inclined member 52 and the outer corner cylindrical section

54 can be vertically movable and therefore, the whole of the waste liquid
a1



state of FIG 14 and the outer side waste liquid recovery trough is used.
In FIGs. 12 to 15, an al phabetical mark (S) indicates a wafer surface
treatment apparatus with a waste liquid recovery nmechani smof the

i nvention, including: an annular waste |iquid recovery nmechani sm 50 whose
central section 20 is a hollow section (H); and a wafer rotary hol ding

wafer rotary orarhoaniish s Vel dherbie R8P REL I ioling 5
rotary shaft arpasigpdOt i Tgetintermadiate innlinkt mekfizeri 56 @antir thel intarnisaiaad| e
el ned memsaried L sEERICEY PR GRRrBIR. 5o oo Rt Al PR ®n:  and
an outer cor relatieg/to theruteallingieed memlisg S2amadettle yter koM@ egindrvalrséciion he

1 st 518 Dt Bl S8 AR et B 54 B ¢
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i st al 30" endoa e R e baaRetahe Pleriac i Frmar FuRBaraIS8cias 81 T nsi de
t he i nt er medkeptsn ai slidhble edntaetitir the Gutdrisarfacasfthp irmier dall 5ap of tiReduteinc! i ned

menber 60 in ' I te simlar to the internediate inclined nenber
56; and an iﬁﬁ@rerbﬂ@bh%ﬁggéfoﬁn rical section 62 forned by bending inwardly

the dist& end portilhe ioher ibdlieed meenber 60l dndetle irmieb esrn8Pcyliddrickh eectidrer

i nclined ne s [ rnen cylindrical section 54 can be

vertically %%%%éegﬁg"% E-eyée)@%‘j‘%l?ﬁf%go {mo'ﬂ?r rBFleﬁae'"ﬁﬁ?Pem?Waﬁf ée a0
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hol di ng, , J { | pter Late inclined menber 56 and.the

i nt er nedi at gﬂeﬁe?’nﬁe{?mégﬁ ?Q]_%?Iféé)gﬁn é%ﬁ%tgﬂﬁl%eéqréergggg%?fgtheérgeggeqr%tebe

vertical |y nipoliiskdemembentbvand thet tidensuréacei ofcihenademwalb 6Pa 32 thadnridre out er

corner Cyli I SRt | " [ ut e upface of the '

nt er med at _ﬁr%%yggﬁ%betrén% ? \ggﬁfeﬁtéﬁg%\gchﬂﬁagéwﬁwl}%ouﬁ%sqrfﬂ?&ofs urf ace

of the out ertheinner wall 55bwhthe iaRrmediatetdosneauykindricalsecfi@css.of the outer wall

58a of the internedi Lornar L ' : I on o t 1n.

sl i dabl e cont act wmé? eré?g%earn%é%'rr P%%feequpldflﬁg&{eﬁ%g?i&%ﬁ lséﬁﬁn%:# Wftﬁe outer

corner cyl i ibe joutar inciiped menher 520thEheutémenener cylindrivatisextioh &4, 806d padst he

I Nner cor nergfCinel MlEinGHists ks egM¥ert | I I elatiye to the
o T iarp ool nibmi s mord ey, Yol $308 3pRCHf

I ntermedi ate incline I al’é corner cy @rical

sect i on 288, intaeEnedjatercomarcylinsrigal senor $theThe intermediate annular waste liquid

recovery trough 66 is fdrmed with the intermediate inclined member 56, the

intermediate corner cylindrical section 58, and parts of the inner inclined

member 60 and the outer wall 62a of the inner corner cylindrical section 62. The

inner side annular waste liquid recovery trough 68 is formed with the inner

25  inclined member 60 and th_e inner corner cyli_ndrical section 62..

' Therefore, the waste liquid recovery .mecha_nism 50 includes a

‘plurality of the annular waste_!iquid recovery troughs 64, 66 and 68 (3 pieces in

the example shown in the figures) and the waste liquid recovery troughs 64, 66

‘and 68 are mounted in a vertically movable manner relative to one another.. The

30 . bottoms of the waste liquid recovery troughs 64, 66 and 68-are inclined in one

~ direction and waste liquid recovery pipes '70, 72 and 74 are each provided at the

_ lowest portion of the int:lination. A numerical mark 76 indicates treatment liquid
‘pouring means pouring a chemical liquid or a cleaning liquid and the treatment

liquid pouring means includes a plurality of pouring pipes 76a, 75b and 76c (3

35  pieces in the example shown in the figures) vertically disposed. '
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inclined nenber 60 is kept in contact with the inner surface of the

I ntermedi ate inclined nenber 56 and the outer surface of the outer wall
62a of the inner 15 corner cylindrical section 62 is kept in slidable
contact with the outer surface of the inner wall 58b of the internediate
corner cylindrical section 58. The outer side annular maste quU|d recovery

trough 64 is forned .%Fbtlo Qq é%vaf lncl |anc%d m=T ar or ner
E %?PP@B 3?8 2 I er 56

cylindrical section _
and the out erwagé Ilqlﬂﬁaeqmﬁ/eltyhaemmsm eftrnadinwh&omwﬂlrlﬁd@schbémiaczﬂ:aﬂmgﬁst I on

t h 66 f or med
wiih the 1t e ShBhe dEPHeA ColBR bR sordttannie e lkefhaibrichdg, flbkS
cylindrical dwdtdflonriéscid atahinuearidsriree déw&nguirelreabﬁtpbﬁmg.zﬂﬁl‘&h)ef al@ha@nd Fge

| 62. The .inner side
ol ar st oot e el GeEhsR ok B SnBR R H G T ®riostARed Su
i nclined menibieat B eppbrinbst enchert th@rlmﬁafr ﬁaélmctheoajtersmmwﬂﬁazm&hsz ef orfe
' e_annul ar
woste 11 qui o aligbEs PRt R alteduug hag s uRa pButhel 4 R AT 6 "Shown
in the figur & wafed réthey hvadihg abparatud 102 clavkis sitlatng e Wéfer 08) istinsld 68 ar e :

mounted in a ti nov,ahl.e manner ive to one another.. The 30
bott ons of tr?ya%\%é’é’ﬁﬁép’\éaelﬁf%‘%e'b°é‘3)8$ ?p?"’frﬁﬁ’ﬁﬁlt&o 64, 66 and 68 are inclined in

one diréetion and vitene whequhel migeaeidyetchingss ¢iried Dutirtde Whotkd of ﬁﬁf(hm
N

f I t I
i cat es- t r SaEiedlRF RieaPd meeRisg HE RSO NG, BB Torat or
cl eani ng | i gthiedupped ent eof thee mineewhll 6I2bq13lth7tb6tmar casrgemqandrmanebctdmsea;(sanpl o
[ f C
g lhlcj)\r/\n?l : tnyt (I)Ie qugudr gg qbgslf‘:'rg&l 9y the %@%%805'6‘&291: %e&ﬁ%fg@@ q?ﬁ}‘ Vvaf er

surface tr eaItOIWMthOb:Immamanstué 3p. \m this situationethe evaferdgirotatee @nd ee/ migeehani sm
B O T e

construct’i on
aci d etchi nngmtwanhnwaﬂeeampmmemeobm pmeﬂcsrmﬁabntd:ihes.tppef satface dfhe 5

waste |1 qui Gupeeaue @Bqﬁ atih A8m 1%% ou?}lu\QtntF% 7d qén!: Ilqznrgli)ﬁgﬂ dn@ ned SUCh

t hat the uppernost € I nner
assumes a hdhg Iﬁrteatm@ﬂéqtﬂldapowmg meah@\'ﬁﬁrs mhee tohepdLoingipogitipo shereoi Atf a

waf er (W Ofthxsttl?ﬁe "Iﬁé ?rﬂxéooazﬁtﬁ Iﬁaﬁﬂ%@b&? 888 WA i I.‘I’:ﬁ hu%s?rgr Lt o 1 %}«g etfbon 10

wafer (W is held pl ace on rotar ap para
Then, w#8n tMO & mé@p deifly ot etiwardly st,wyc@ﬂrrtmfega!o‘atce @fnthewmfee(nm cuiniag

~ rotation and the used mixed acid moving in the air is collected within the: inner
sidé waste liquid recovery trough 68 through an opening 68a and subsequent to
this, thus collected used mixed acid flows down along the inclination of. the
bottom of the inner side waste liquid recovery tro_ugh 68 to be eventually

25  recovered through the waste liquid recovery pipe 74 for used mixed acid.
When dilute hydrofluoric acid etching is carried out, the inner inclined
: member_ 60 and the inner corner cylindrical section 62, -as shown in FIG. 14, are
moved down from the state of FIG. 13 such that the upper end of the inner
'inclined‘member 60 is positioned in the vicinity of the holding position .of the
30 wafer (W) of the wafer rotary holding apparatus 10. In this situation, the -Wafer'
(W) is rotated and the dilute acid etching is simultaneously performed by pouring
the aqueous dilute hydrofiuoric acid solution (hereinafter simply referred to as
dilute hydrofiuoric acid) onto the upper surface of the wafer (W) during rotation
from the pouring pipe 76b for thé dilute hydrofluoric acid of the treatment liquid
35 pouring means 76. At this time, the dilute hydrofluoric acid having been poured

on the upper surface of the wafer (W) is made to fly off outwardly by centrifugal
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waste |iquid recovery nechani sm50, as shown in FIG 13, is raised such
that the upper end of the inner wall 62b of the inner corner cylindrical
section 62 is positioned in the vicinity of the holding position of the
wafer (W of the wafer rotary holding apparatus 10. In this situation, the
wafer is rotated and the m xed 15 acid etching is sinultaneously perforned

by pouring a u X ' lLutign (hereinafter . sinpl eferred to as
m xed aci d) %fc% (?fh{ﬁeu%%fg??g\ﬁrq%@'g 'E?ité{-'oph%n eef"%‘&ﬂ"‘é‘ﬁﬁﬁ‘f%ﬂ‘f?ﬂ"&t Y% from
the pouring phedngBehé air is ¢rilected edthincthd hﬁﬁrtrﬁrdiaté hasterligaldvepbvery %Héh pour ijng
means 76 is V. rin osi,tion thereof. At this tinme, the m xe
aci d havi ng brgééeﬁ%pJgﬁr%ndgg%"?%geﬁﬁﬂgrsugﬁ‘?qué?é'fe?%;h'%ﬁ]é”%‘m?fsteﬂouie\ﬁ} difute rade to
flé oL f out \Q/drwglroﬂuuy'c@idﬁiomgabwhoﬂbagpﬂqe_t hﬁliﬁiﬁfoﬁr of \f%edbkﬁ:tdhﬁl of /&t i on
and the used; -aci ving in t air ol lected within the. Inner

si de wastg I i'%ﬁﬁdéhr'%g%@%"%”F%WQHV%?@H%%P% gﬁ eB?f@H?'ﬂg’eB‘B‘Qr%‘i’lH’rg%equent
to this, thile westediquiddecwer) pipe 28 faraised bligusyaionior gr@ t he inclination
of the bottom of t-I‘\ﬁ,

é@ﬁ(ﬁr sli.de wast.e .| i guiﬂlﬁrjecover_y trough 68 to be
eventual Iy 25 recovolgdd'ies HagNNY fRcarded aut fie intrpediatadpgingd aember or ysed
n xed aci d. WAemddhe internfegite tbuer icgliraicsl sebtdt 58 dsSsHoM InG@ U, afdie i nner
i nclined ne 6 t he, i nner. er, cylindrical section 62, as shown
in FIG 14, ?r% S’Ed n%?/@gq@@ he r%%net ﬂ’gﬂgat’lé é‘l‘_C"FI%@t t%g upRal endtof e upper
end of the i imtermediatelinalined meerbieer 66 is poRRiBhéd MM ek ivitirifyeol i Rbldihgdf t he
hol di ng posi {1 o5 Of e fher of th fer rotary hol di ng apparat us
10 1 no: hi's. boftrP o, ke ater B Chr tndlples ok Holing, BoRard i dnabla o
etching is ssitnatiomntheuwbfer (@)f isr rtated yarothiai Mgse tleaning Ue odigullansdutly
hydr of | uori c | L] hereinafter sinply referred tg as, dilute _
hydr of | uor i cp%gc}rd eﬁ%ktb 8hﬁﬁ%E"tﬁrﬁp‘@te%ﬂ?tf’é'aee”gé)ertnga%?f&ﬁe(“(R?ero@’)l FHiNdot at i on
from the pouctalignprgre tAéipoting pipe @6d Bdrethbyslirefwatar b thecirdatafert guidr eat nent
liquid 35 Posyr 6. . thi ime, the dilute hydrofluoric acid
havi ng beeno%{{)tﬂlg gdﬂg %’%s?%e AJQ%‘&MJ&'%T *hfc@“rwa?etﬁELMP%P%WP.‘?U? Betho 11y
of f out war dlYppsy sedaneraftheyakfer QABE made o fyf off twardiyly ¢afftrifdgal fogerdft at i on
and the usedqpdil i _ ki i moving in the air is collected
within the infer ma'g@{ceyua/ééﬁg{ap%ﬁaﬁgd,tpgcﬁ?gr g“r ¥Figh Mg i &(Fgﬁ"'dﬁ openi ng
66a and subseHeded within fihe outeruside ovaste tligdidu smdvety| buh By dihesughoahc aci d
fl ows down @paRMhatd2g 4 ' | i b m.of the 5 internediate waste
liquid recovg‘ré y tg rou dhdagég b’? %& eglpgao\c/)tfehhsf Qﬁ.'sl %ﬁié@g%@gﬁeBurphvy%ﬁrgﬁowst, Mast e
| i qui dr @@ ov@8nghpdnchinatiosy of dkse bottirn wf thenguternsitieiaaste ligaiddectery tougis e
cl eani ng i s gaap bi@eRithiy felsvdrdl HrBEH Rk SvdstE e %cg%ﬁ? Bipe 70 for used
rinse liquid. ' :
After the mixed acid etching, the dilute hydrofluoric acid etching and
the rinse cleaning are finished, not only are the intermediate inclined member
25 36, the intermediate corner cylindrical section 58, the inner inclined member 60
and the inner corner c‘ylindri(_:al section 62 raised, but the whole of the waste
‘liquid recovery mechanism 50 is moved down such that the uppermost .end of.
the inner side of the outer inclined member 52, as shown in FIG. 1 2, assumes a
height thereof a little lower than.the holding position of a wafer (W) of the wafer
30  rotary holding apparatus 10. In this situation, the wafer (W) is taken out from the
wafer rotary holding apparatus 10.
While, as the wafer rotary holding apparatus 10, publicly well known
chuck means holding a wafer during rotation in the prior art may be used, the
| - novel wafer rotary holding apparatus 10 of the invention described above is
35 preferably employed. " : '
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56 and the internedi ate corner cylindrical section 58, as shown in FIG 15,
are noved down fromthe state of FIG 14 such that the upper end of the 10
internediate inclined nmenber 56 is positioned in the vicinity of the

hol ding position of the wafer (W of the wafer rotary hol di ng apparat us
10. In this situation, the wafer (W is rotated and the rinse cleaning is
si mul taneously perf pourin ur ter onto t upper .surface of
the wafer (W duri ngﬂéﬁﬁg&xgﬁ Wlat)%qf’%@’ ﬁBﬁaWn%Dpﬁr?}ﬂs f’ggh? Jﬁ)vem%"’p%?e wat er
of the treat mestridedcakiote 1&fgotaicambe eretsd (hat a Abdudedpréssuee is treatedrén wat er
havi ng been d on.the . upper rface of the wafer is made to fly
of 1 out ver ai Ut APk gr RBGY sl Seley 8rS i ats MesteaR s and
the used pur @owager ofranyngf anvddueraisbuice appatdtas;t 8dcomprobded B Supphy si de
wast e qugi d Pﬁérot/uerg trough 64 thl‘OLf)?h an opegi 64a_and subsequent to
this, thud c8PPEEI &Y™ GRETR TIPS IR SERPIY PRIALAYB RA ?%%Iaaﬁﬁraf%ési"hﬁ?‘?iﬁati on of
the bot It f)m O'Wafér&anwEeI]e!$Mﬁ9' Vﬁ;]tsﬁf@. 'Wﬁmnk%"doﬁt@ﬂcttﬂﬂﬁé"réaﬁ'@tlﬁﬁbe ﬁécéo?m .
eventual ly recpgvered through-the waste |liquid recovery pipe.70 for use
mee T i o8 BT Strdehre o (50 e paibled Wi Gare ald By s AR e st o

et ching and (dfifel mmmerdess ieahickiess) €arf behslasile RRELIRYWith A6 GefohiRatidi er medi at e

inclined nenber 25,56 he,i nternedi ate corner. cylindrical section 58, the
i nner inclined nenb&ccgr(ﬁﬁn&nﬁ? AR R ac@otfq?émeﬂgl?gﬁ?ﬂ?WEeﬂ% té"éért“{eﬁﬁmm '

rai sed, but effectswban be ekertdibthabs bRrrality luvabteShqNE, ¥spasdIRthe® drinére noved

down such th he uppernpst -end of the inner side of the outer,inclined
nenber 52, a@h%%é?&ﬂ'agﬁ%elﬁ S, £3n %gs?tﬁ?é%te'é{ reﬁ‘@‘ieé?’f‘"'t fontpucs; effestive| ooy
than the hol miangerpacdotding tofkirdsnef ar tréathenf ligli@ amal arci@shinigliguid, Rabdi ng

apparatus 1 i.s.si.t.uatiqn,. the wafer is taken oqut fro e wafer
rotary hol d?lrffg}eg?)%gﬁqﬁbw% -4 ‘P‘éﬂeaﬁééfﬁﬁgf% OfeA ¥y t'HBI“ﬁf?{fmébBar at us
10, publi cl yumedrlledsninvthickmdssadannaneld wHildiro@ting 08ihg forfiuEdmacts Qlithtthen i n t he
prior art bF‘ us?gﬁth];e_ n%v.el nger rqotary. hol ing apparatus 10 of the
i nvention deSPBYPTLifvaIerandda afdifipr flspning Eéﬁg 53}’2’66.' PNAPLREERF @Mfg to |, a
waf er r ot ar yorosh deagingpaasisb be edfpléyedl. | nvention, as described above,
effects can be ex,erbg a. reduced pressure isﬂﬁr eat e t he upper

d t hat d.o
surface of a rotary }"SRSH&SY?{&”g oingh changes And; go R@’%cﬂéﬁ?ﬁ%@h no
need of any imfention acal possidlario ahea fightr oftths abave eehngs el i@ tHerefdRPio/bd

apparatus,  AnfRSCHRG wRAR 34'8Bope SRR BhERuc Gaifls e ARG i Be ' " Uo7

20  practiced otherwise than as specifically described.
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waf er can be held while rotating with no contact to the rear surface
thereof and a degree of pressure reduction can be adjusted with ease and
even a thin wafer (of 0.1 mmor less in thickness) can be held while
rotating with no deformation. According to a wafer surface treatnent
apparatus of the invention, 10 effects can be exerted that a plurality of
wastes liquids, especially three or midfe kinds of waste liquids, can be
separately recovered in a continuous, effective nanner according to kinds
of a treatent. liquid and a cleaning liquid, and therefore productivity
can be |ncreased and furthernore a very thin wafer of 100 mor less in

t hi ckness1can bevdfmlsdrfm treatmentt appavatusi sith g vasteylioidmé@etry nvachanisthe 15

per§ pher Y8l bhEodtRh Bl @l il 6 £R0L A3l A% Wlebfi 200 © | et

nozzl e and eani ng can al'so be e i ous m nor
changes ahalidnsdinpiigieg:i ons of the present invention are possible in the

i ght of the MBrt S t f t %Qq\gg od W t hin
t he scope of ?ﬁe a;gpegigrﬁgm]ggphsﬂaﬁﬁglaﬁl eaﬁt'g)?)gnt%r?a%?, Igtrpra flgﬁéed
ot her wi se t hana ¥gsigjgdifl recouely ynagbarism peyided 2a80Nnd $e periplhars of the wafeRaf er

surface tF&&yﬂssetngaalasé\raafsuﬁa%&.&ugn&m&u@Hahﬂéu d recovery mechanism used
for treating a surface of a wafer’with each a treatnent liquid and a

cl eaning | i quiereindppvpsie igpid @Gmmeﬁ*aﬁneﬁnylswemura@d@bﬁawwwfhm ding a

t o- be- treaﬁ:ﬁﬂhr\#@fs%rhqmlré&wé@th%h ROWhih Sre v@rﬂé@lﬁﬁrﬁodabf&#bldtﬁeﬁt@@é{&f stheechani sm
provi ded ar ound theﬁ%herl her the wafer rotar apparatus in a

vertical | § HSALSINET ARthiveann é"r’f’éi%"%f?ere%}@fyetquga%g'& SP@EB g’r‘ﬂﬁe chanismis

construct@nd:oﬁfngﬁto[kiddé@f!hb)fre@fmenﬁmﬂd &id masrte@mhg K] sticoBatane troughs whi ch
are vertical ot her or one another and the

annul ar \/\ng’%e('l"? Hﬁ?ta l'f‘ﬁ@%@@&p?r?@}dﬁ%‘wﬂeé’ sel ectively used according to

kinds of the treatnent liquid and the cleaning liquid, such that the

respective wa recover urface
{r oat nent Zappay 47l SIS R BeR i oroR RS Bl 1 ol af ket e
| i qui d reeasteliguid raoqgﬁmatram@sanep)éropieyzhd 3. A wafer surface treatnent

apparatus according to claim1l, wherein the wafer rotary hol ding apparat us

further conprises: a rotary disk on which fluid flow path is forned,
A wafer surface treatment apparatus according to claim 1, wherein the wafer

rotary holding apparatus further comprises:

a rotary disk on which fluid flow path is formed;

a through hole formed in a central section of the rotary disk; and

a plurality of wafer rests provided on an upper surface of the rotary disk,

wherein a wafer is placed on the wafer rests, above the rotary disk with a gap
therebetween, and

wherein when the rotary disk is rotated, a fluid in the fluid flow path is discharged
outwardly by centrifugal force due to rotation, thereby a reduced pressure is created in
the fluid flow path and kept as far as the rotary disk is rotated, through a process in
which a fluid is drawn by sucking force of the reduced pressure from the lower surface
side of the rotary disk through the through hole, and the fluid drawn is supplied onto the
upper surface of the rotary disk to be outwardly discharged in a continuous manner
passing through the fluid flow path, with the result that the wafer is drawn downwardly by
the sucking force of the reduced pressure and fast held on the wafer rests while rotating.

4 A wafer surface treatment apparatus according to claim 3, further comprising:



a through hole forned in a central section of the rotary disk; and a
plurality of wafer rests provided on an upper surface of the rotary di sk,
wherein a wafer is placed on the wafer rests, above the rotary disk with a
gap therebetween, and wherein when the rotary disk is rotated, a fluid in
the fluid fIOM/path i s di scharged outmardly by centrifugal force due to
rotation, thereby a reduced pressure i'd created in the fluid flow path and
kept as far as the rotary disk is rotated, through a process in whi ch a

fluid is drawn rce e e fr owver
surface side 05}9 SH§&¥ g'teg?‘?%ﬁl?%q? yf%r%%{%i’ %H@gﬁaﬁ%h@f’%h R‘gﬁ Cfluid
drawn is davmslsudatecidecoftheerotanpgie, wherdiraihe fioit} is Mphentarroyrgldtmkhmoglbe

out war dl y he fluid flow
pat b wi ¢ Bl A EE el 6 the RUBE 5RO 6 o PRI MM e e cuckd ng
force of terce@pwsedepr essure and fast held on the wafer rests while
rotating. 4. A wafer surface treatnent apparatus according to claim3,
further conprising: 17 fluid supply neans for supplying a fluid forcibly
t hrough the through hole fromthe | ower surface side of the rotary disk
wherein the fluid is supplied through the through hole in a forced manner
fromthe | ower surface side of the disk while keeping the reduced
pressure. '



