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5 Field of the Invention This invention rel ates to a waf er W@mﬂm@
treatment apparatus with a waste liquid recovery nechanism

surface of the wafer is treated wth a treatment liquid or_a cPear c'|5%'§.’ﬁ| ng

liquid, vvastMﬁf’éﬁl%WEﬁg@Jﬁﬁ“&TéPﬁ’AWé@/ered in an effjcient wa” ent manmer—

according to kinds of the treat ment liquid and | o the cl e ,mmmwﬁmmmﬂa
ps

Description of the Prior Art In a sem conductor fabrication
of perform nPAREFRRYNIPORISHBINYENRBOMENt on a wafer during rotabien, such

as spin etching, spin drying - 15 and spin coating, have increased in recent
years. To definitely name apparatuses for such steps, there have been known
a spi n- et &hi hipldpphedevetion  spin-dryi ng apparatus, a spin-coating

apparatus and so on.Th8 iféptoR RIAES 41 88FafeOlurtfee tl%rduﬁéntaéaparétb@v&.tﬂléow ng
ways for fixing a wafer have been adopted: a wafer is suction-fixed on a

suct i on- chuc Kasies bayid regpvary ACANIYD iPate Wheh aasuifacerofitie »@fer iRderated a

sucti on- chuclwnlaaﬁréé%h@ﬂ unv@%w%keﬁ.ﬁg IRLRALRAd NGlifs R¥nbe eeaprraﬁ‘eﬁﬁed air
or gas froma sup %%'USOUI’CG prior art apparatuses, however, have

requi red a vaeAyRiesHnraeefig 5tamaﬂw ao&o@mgptpelgrg%ofamp teeabpent ligppshend us, a
conpressqg Jase SERRhY lig@@par atus 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 hardshi p ipesagitientored pedr glegrees of reduction or increase of pressure,
whi ch | eads to a phenonenon that a wafer is deforned, for exanple, sagged
under an influence o &SPESBHYGON ibF¢ARion FaCcesthalers oh @eURIERS X43MeYS n as t o

be easy to bw@fsfoe@rteafﬂném otnr@wafees;@uﬁ@mtsmn saéh agaml &cmﬁ Bsgimgpkmess of
0.1 mmor |ess, fi xed. Further, wafer as thin as_of %e order of 100 m

or |ess natueaf §p'”h§§atﬁtﬂm h?\verrdﬂffe%%%’eé” E?r?&”tt HEREY of @, dgftfl&t?lyoﬁlaBTﬁJck of

the waf er hagppsratdaesior @uﬁ@mfmbldhﬁfef&%h%om%ﬁ@e%.ﬁg%pa%é p the
prior art apparac{ uses described. above. For this reason, in the case of a

wafer with bSqn- fWB?é‘pH%rét%céﬁPPe‘iPaﬁng apparatus and so on. In such 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 souirce.

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 théreto, 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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35 need for tinme and | abor with which a wafer is corrected on the bow, for
“«@ "™~ 'procedure has actually been adopted where the wafer is corrected on
the bow 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 treatnent for renoving a damage | ayer after back 5 side grinding,
coating of a photo resist on the wafer, devel opi ng of the wafer on which

circuit patt &rRcedkrehasgetvally beemadtried whee theavalghiscPmeateddhihediiict or

circuits are gdithérediterctreamratis @lictonsahutree of the wafer and so on. An
apparatus for use in the wafer surface treatnment includes: a wafer rotary

hol di ng appar at us whf'® HegimRNk oraerrase s @swafeninr e peviee 1abEsatiABrROfeui d 10

suppl y means tgéieRayi BtOndn&@ GRaHRS MedthRat fRREMbiAY iatidnfageh8yérCater lbbeii d) -
onto the upper surface of the chucked wafer; a cleaning |iquid supply means

suppl yi ng°a SIEa9IMANY CaNg Irit BIUAECLUP R the W elc EeToRMBOliRE e¥aferapl ot her
neans (for eWadroLifuitleRRSAeRXpESHd, lapribt® Pt R Bbatedlah@ReMReordu&BL 68) -
Etching for renmoving a damage | ayer after a prior art back side 15

grinding, forTeYsEeIntedscleaning ef @ avTsceridhe walec POAERIORi t h one time of

usage of a nixed achfl apparatR¥oNMMEetin thy daf lsU@sdCtrétndnt iRbLAES Arhidr and so
on) and in this case, It is onlyhreqwred after the etching to recover the

used treat merPteny BeIB9(IRparates #iMahechucke and datatfsxa yalli @)treatmenthiauded
cl eani ng 1bi qyuPplRSmEBrECE@PRind) at iR esapP R aPhENt i 1gaidl @NechelcdM ligRI AR

however, a necessity has already showed up of surface quality i nprovenent
after the abdl® YRPSESUHaer eqfcﬁ‘fanﬁh%ﬁ'f&diWaré&sabgéﬁ”'ﬁ%nﬂ%f‘i’ sppPlef Meers one or

nore times ofsupgidingia0di@dni®) Rfuidentb e SppdracBadiier thé WakdiPaARV&RBNfheahd! | oW ng
the first etching described above. Wth ral times of surface treatnent

/ Lural
in this way, (9f WB‘Poﬁp@Wﬁ%BatSEtcltﬁ"i’@BegPHE'@aHO’bNBC%'§§1@q)rre 25 becones
totally longer due tptching RHITEREGInG " £alaRige, layde ey al Gl 410 thek gi@duction
in productivit si nce [ of treatment |iquids (chem cal

.. Fusther, plurality
|1 qui ds) Tar e FHADGETOr SAhRIESRAS 3TNt heshipoReudsd WEDAPE LTS HyiSase Eh ¢ hr e
(3) bor (rjmr e akinn@dd avid Vﬁ?ﬁé%m;:blg,uh)dﬁomc keid; %ﬁﬂ%@éi&%nmb?ﬁ and ﬁﬂﬁhiizsr elr(r?né
is beyond a capacity of a prior art apparatus i only, two i nds
of vasto || qsPae Tsehytenfef 2 weRBB S Feoverdte hend PeRfiuboii 8 |
cl eani ng | i quixdmplee tieeosaembad deid)tdrer the arset lteaninigeliquithasl diselosé én tier e has
be required S'b%%&ﬁ@’grgﬁ?n treatment in recent years in the case where a very

thin wafer of e€ss in thickness is etched or cleaned, a rotary
hol di ng nreans of a nétvpleséntpBowaser, 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 first 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
liquids) 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 liquid and a cleaning liquid 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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been desired in order to cope with such a requirenent since it is difficult.
ito hold E2= a wafer while rotating with prior art neans that holds a wafer
while rotating by suction-chucking the |ower surface thereof. SUMVARY OF
THE I NVENTION 5 The present invention was nmade in |ight of the above
described problens of the prior art. Accordingly, the invention has an

obj ective of provi gi_ ng a wafer surface treatnent apparatus having a waste
liquid recovérYafe H%ﬁ?témﬁbwtww'@haﬁd%?% thatyglds a vealigewhilg refating By or

nore Ki nds ofsug@si-éhucking Whélpwet aifdre th&Raf atel y recovered in a continuous,
efficient manner according 10 to kinds of a treatnment |iquid and a cl eaning

| iquid and therefore productivity can be increased. Preferably, a wafer.

surface treatgtMMARYOF JHESINVENTIONVASt e |iquid recovery nechani sm used
for treating a surface of a wafer with each of a treatnment liquid and a

cl eaning Piquid, conpi§ Peasent Hvegntiph &rasy Begde yinnighliiohdha@bevat descrbedi ng a

to-be-treat egrodms ofhel BridrobAL | PEcordMdlyd HBShEertibAUMSL LACEONEENKMBENANI SM
provi ded around the periphery of the wafer rotary hol ding apparatus in a
vertical |y miRUAIRS aydfer Surfadseireatmepharnzistus Maviig & wasto ey raeqvesni smi s

constructed @lechaRist BY Whicholvasi8s @iﬂ[]i'db,aésd&ﬁa"llﬁ thie8 UWrdmbRCRUES %f IfRughs
which are vertically novable relative to each other or one another and the

annul ar wast dYiP% 30 ReRERAERHS!Y rRCRAYSRS 1A RecondiBYQLS; Pifigiept MaBRErAEBIINGg t o

kinds of jphetd kinaé BEAtrehintiiit g @d Ant RecICA RIS atd BtddorepreduditR) cdhe
respective waste |i (:thél ds are separately recovered. It is preferred when

three annul aPeWREe®S% qui d recovery troughs are 25 enployed in a wafer

surface treatnent apna@feaw%-a Waférss&fa%Qfe%ph&tVﬁb%@rétlU@mMﬁfaeﬁvaét@tl%)ﬁ hol di ng
appar at us |sC%rgp%:3&/ed with a wafer surface treatnent apparatus. BRI EF

DESCRI PTI ON BRANTNER wFdro6 trepting &, spdacepet @i waferiveth saegnichd one

enbodi nent  otreatrvért Bhuid BAH ardfeddiqud, 3eMpfisdsus of the invention; FIG 2 is
a perspective view show a state o er held during rotation on the

waf er rotary hol di ng a\gpgg?f Jetapy hﬁ'ﬂgagaii\?ﬁ@t@ helding 2 todhe-ealRd Wwader showi ng
anot her exanplhgte @dtatigadag; 35 FIG 4 is a top plan view showi ng still
anot her exanpl e of a blaadv(vaaiste liquid recovery mechanism provided around the
periphery of the wafer rotary holding apparatus in a vertically movable manner,
wherein the waste liquid recovery mechanism is constructed of a plurality of
20  annular waste liquid recovery troughs 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 liquid 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 THE 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 another example of blades;

35 FIG. 4 is a top plan view showing still another example of a blade;
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»3-1 FIG 5 is a sectional side view show ng anot her enbodi nent of a wafer
.rotary hol ding 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 8 is a
partial cross-sectional viewof FIG 7, FIG 9 is a top plan view show ng a
state of a wafer and_a wafer rot ary hoI di n%i appar at us between which a

di spl acement of rot afiGrP Scauiestionm r?'dea"'@We QNI Engiiet eatodimeenti ¥ed | s

poured onto thfeliBRfY h§IHTn§%9a:%ftust&Qhé\@]ﬁleﬁn&mhG surﬂ»ﬁlfi@ufrﬁé?ﬁmeF otation on the
waf er rotary hol ding Ié;;n)learatus | G is ato an view showing a state

of a wafer whose orFléntds aaﬁnfar%&d @Hdkf@é%“%f%a%(r‘{'e&i’fecd@aﬁi on flat stopper

pin erected on a rotggy 7 diSKithEl Enladskdiievd of @nBhFArvdraMe shami &gk af st at e
of a wafer whose notch 15 engages with a notch stopper pin erected on a

rotary disk; FPE 12 is a sectional side view of a wafer surface treatnent

apparatus with a wasge. I8||gg|pgﬂra¢g@g§fsgctmgm%ﬁpmj 7Zthe invention in a
sinplified manner; FIG 13 is a sectional side view of the wafer surface

treatment 20 appar atls SifoRiteR) Pé?r‘s‘('ﬁ‘ﬁ’esrt?f’v'ﬂ%é dpiptfa wefeirnd anealghol e of

the waste |i qytaf hd@ﬁg\égbyramqk@wemmhraad.wgcefnﬁmw F&atﬁ)tnaé&u%fwﬁérﬁ 12 in
a sinplified manner is a sectional de view of the wafer surface

treatment appeieatical gHi\AriEe ke isapeired OﬂWéhﬁp@ﬁ?hﬁﬂ?%ﬁh%Wfﬁrthﬂd i nner

si de wastg |duﬂH? Fot BRSO EthY v&éf%fhr*:ﬁolaﬂ?%pgl%%ward fromthe state of FIG
13 ina 25 sinplified manner 51s a sectional side view of the

waf er surface treat fBf 1qppad QRPANFNGhavipgapestaie pha W3fREr Whoge when

only the int grBR@tieh Bat\ersd esMﬂ%rdof&ﬁQtWﬂ’attsE%i& inseréBéeahbrigvipm@y d from
the state of FIG 14 in aa%a nplified manner DE}IQAI LED DESCRI PTI'ON OF

THE | NVENTI OdiSBescri ption will be given of embodinents of the invention
bel ow with referencad o1tibe RECHIMIIRW MbvilFG i 9186 of 4 wakeWibsBendtat ur al | y

under st ood t hat
15  engages with a notch stopper pin erected on a rotary disk;
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
liquid recovery trough is moved downward from the state of FIG. 14 in a

simplified manner.

DETAILED DESCRIPTION OF THE INVENTION
Description 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.
' Q40



.various nodifications or alterations other than the enbodi nrents shown by
‘t'he '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. """ FIG 1l is a
perspective view show ng one enbodi rent of a wafer rotary hol ding
apparatus of the invention, FIG 2 is a perspective view showwng a state

of a wafer held duri rotatron on.the wafer rotary di ng appar at us of

FIG 1, FIG 3 is a '%]gp plSad R‘?fW@f?oMFWgS%‘FQ@Pe&&PﬂWBe%fOfpg AT and

FIG 4 5 |Sr@tainR)Ith@B?p/ Argis DR iRGerioh | FIGARNGS Berspeaiinel Bewkhowibgade. [N
the figures, a nuperical mark 10 indicates a wafer rotarxghol di ng

appar at us, wilat, oh 2swafer Heldr Juripasetation oR the Waigh reialyehold §pP6rraHi§d°f n the

central sect FeB. PIFIGhe iy Sty plasliisty sl%wrr@bﬁdﬂﬁerlé&ﬁﬂrﬁle%ﬂﬁiaﬁe% aid Eleg 4 otary
di sk 12, lural i t%WOf bl ades 16 IS exarrpl e) are radially

é eces int
di sposed ét S13 P RIFHRMEYI SRPWINg Lt apther g@ﬁ’%ﬁ"‘*r"&%??d% receiving a wafer by

the periphery thereah tRg ﬁgur@&oﬁlr@%rrém B f@ﬁﬂ&%tésvﬁmﬁéﬁr%ta??(ﬂréldﬂfg t he
upper surfaces of the blades 16 | e_there is no specif imtation on

a shape of eZBPAEIUS NEIGRaPRY 3 iolary digk 48 A dProyeh (e Warigformast & 1 can

receive the ee,ﬁtrme&nbrpéf théreatmfcesk (2/\) Ontthe up s tsud8cel 6f A sotaBsditke2f or m of
a receivi ng ste S exanp he wafer rests 18 are not necessari | Yy

provi ded on tah%lg'iﬂ"té(d%f b'fﬁe?)l]p @an'ﬁ%esdlnrgﬁ PV@P'Sblab%da%ﬂ'yt figPosgspaly
surface of tlaguibpg@ayin@ngs.12 provi ded that no troubles arises. Further,
whil e the nunber of the wafer rests 18 provjded be the nunber thereof

ma
on which the wafer WA 0&StSel §i F8VEYeA WA Ny r“&‘%/a&qr'ﬁﬁeryf Heresfadisl e 3 or
nmore in 20 n rﬂwed émhetrbgcreetwé oGP Whde oweeeupéer%urr@céwebere @édésheswafer
rests 18 drs se mretrrcg L% in the "Blp%gcg the figures.
numeri cal '?dh?rﬁdF OBECHC Pptalan Yha s a PhRe WAt PSS 1ﬁ %he
central sect ra:rasqﬁewmeerlrewerrSSdarnfrae@veofhetdswrphertyaﬁyhedwafer1\2/ and resthigl | ow
section 22 in co nlcatlgn wi t.h 5%}Pmﬁgugh hole 14 is_formed jn the

e

interior 'of AT RAFEeYpg IS edﬂﬁ/”‘é?éectr B Water{gsts off #5eni ng at
t he | ower endooﬁectelseanrrptpacrwﬁedsdsrafﬁe Biadéo 16 Guncan lbevdrecingroveiedi digthed. At

the | ower end of th aft 2 there nt a_pressur _
reduction conf?d sum?ﬁﬁ tfg%é/raaa bisk q%rpr S Waégﬁgf?ugﬂesc '%te?olryv&\e\r/e, in

t he exanpl ewbfle tﬁmmﬁmlgerrcmhe Waﬁerpeﬁssiarmowmmyme tbemumbler t‘nem o6 can
control a ?’Owﬁrgthﬁhgfwa‘?l r ca{nI t?ewretaqdécr'e\(l-)eun(:'](g| rin opa(?rloln Ofw %ECt E)I%Orq o Wonee'té{]?on 29

rotary shaft ree o
t her ei n. 2W\i hembien buhthere is shown acase of4in 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 valve, in the
example of the figures. The pressure reduction control 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 such as an
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exanple 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 "5D internediate portion or the upper portion of the
rotary shaft 20 since it is only required that a degree of openlnqéof t he

hol I ow sect i dpfeppeqiate At dgthe RpehePtionl of it kotel shiadi Ehfiwse At isud

provi ded in tBguirddQM&ira Msyréé @fbpéhfngthQhé RéIRFMWYsezhian b2 Z0adiilegonnected to a
notor pulley of a notor 30 with a belt 34 extended therebetween.

In operation, the mﬁ‘&“”‘?@C?'@éﬁ‘tQe{jﬁfiﬁaést%%“q%t%?v'?ﬁﬂ ineffpe 3overspertionit ed and

the rotation df tnhd rdtdryERaft Q@Bﬁd&éﬁr%@teﬁ(lotahﬁotﬁﬂbul%% o8 métbrrm'@ifh h&n@w | ey
belt 34, with the result that the rotary shaft is rotated crlptlon

will be mde bSit Hherighdeshihessbedesn a “&d’rﬁ@fa}"GEt thénmates 30 Iseactiypisdle the n a

wafer rotary nﬁ&bﬂbtﬁl@y@l@ﬂ@rr@tbtéﬂ aHe) tﬂé rétaﬁod BVﬁ'ﬁEthfhnanh%ron tAd phﬁeﬁ?@' oyed a
fluid: for exanp suc pure water or a

| e
hom cal 1 1 Arauosinep iy bal 54 wiBr Beres it e H4 ey hanop e aHg 11 ui g | o

taken up in the desgeddiption wiffi bStmade aéfl op@raw@rfserof(wch as csintio Fl G
2, Is placed above the upper surface of the rotar}h/O disk 12 with the wafer
&

rests 18 i nt &epeied abpue Wé?é’f?é?rm@@r’iy hpiding qrparafps H0 &f hednyitipBetiethe waf er

(W and tihe wprbloysd barf: %br dehdlOtRgYs Sichkaslair, atnqdwsm@s p@RoL&be, above
t he upper surfaces of the blades 16 wth a gap. Then, glree of openi ng

of the hol | oR" Sehemissl Souid n°rt?18"x"\"&tt5?5‘f°§t?§fjta %el%faé{d?ﬁj@ﬁé hip taken
pressure redu@t.h%@@,@;,ﬁmn means 26 according to a thickness of the wafer
(W so as to create an optiml reduced 5gressure [t 20 should be

appreci ated that as TR SRInenygeEr (heahShPWl IR &EEi dnis2plared gbaws they
degree of prepper uraelICdfi B d&ﬁfye@l&ﬂsmnﬂltwltﬁ@ wafes arestsha sahitarpbs@nt of
pressure reduction can F gerformad é’f‘ﬁ‘q{ rotation speed of the
rotary di'sk 2EFRetyganttha st Wthager W?GH‘%F% (Wi apd, the eFéW%%tl on
22. As the rofaké entagpeied 10f té e meteatoncHéteKaBavd thef asderIsurfaclear @ 25 of
pressure redg’%ﬁ%ﬁ 'v? reases_and vice ve sa. Furt

e

e ly of a
fluid, for e AP 3 G o TOHE A FRRS SRS O P PRIPY $REPY 26120012 | s
effected wit hotbhusrdzft(m 13 )adj(uét)edsuyppé preseaRIetmdtion homml\mh@m 28 daveediry | ses
and a degree,o0 can .be ¢

ate of the 19 aiReRa ol (s ekt (8] SRR BF e oh et BuFed MESHIE, dlscer s
30 degr eeoof spodder appreciatet! itioat Mem&mgm‘fdhmhomoweestmn 22 is wider, a
degree of pressure 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
hollow 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) increases, 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
a6o




In such a situation, when the notor 30 is driven, rotation of the notor 30
i's transmtted 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 (air) (A on the 35 upper surface of the rotary disk 12 is
dlscharged outwardly by centrifu R* rce due to the rotation, that is the

fluid (air) Pﬁﬁwaéwyttﬁ@UQBtaaPVr%ﬁt Huid;(@Irg{A) oyt gats 356””869\/\&5@?93% hr ough

a plurality ebtwdewi tle (per stdced bowenatdty ddk fDBABEE IbwePaCHEce Retmeen the
upper surface of the rotary disk 12 and the | ower surface of the wafer

(W, partiti &S BY. Fﬁ%ﬂ"‘r‘%‘egfbytﬂaéfaégb'@ﬂﬁ%gi’ﬁ%'t?ﬂ@m PR Mer . A reduced

pressure is created Amethedfdréeédjre(edér)eat(eA)mftrh@m.aexbia)s(pé%wpatﬁs%tward
di scharge of the fluid sucking force of the reduced

pressure, St h@“?"‘f%‘i’odf(%afge (O}A)"h? aﬁk‘é’n ?'H #PomByheugkB\ge forem @f dpeniedgcedt of t he

hol | ow sect ipfdxsdrd, tHe ﬂLh@ énﬁ)t(/&f tékérhﬁrf frorRQhé ﬁ)\/@#léﬁb loﬁémﬁ@tzﬁ dr e HOIRRY
surface of the rotary rougij | ow section 22 and

the through REFtEN2E ‘”éﬁ%i r?tﬁ@’ ShalﬂLﬁod's(séfPP')ed(%) 0 t%%‘é‘@tﬁ&éﬁ?‘:eﬁ o thairatary s

di scharged i @isk 1Qq5Hs|slﬂﬂgQH§>u§Hﬁm§ﬁolbe/ suetivardlandtths eveligt Ree flbUbAd e r) (A
fl ow paths 36, th the result that the reduced pressure continues to be

kept in the fluig; &P'r( at?t)y S(-’Rﬁeofuleabvt%a’f‘ﬁs igpdisghargeshdn & GERENYWEaMPENARSK keeps

its rot atmonouwwdlaaﬁlmgel PEChudr er)‘ %A h@\mpdtlﬁ)s bse wmsmet rdsQit tthgt tHeli d
(air) (A flo s 36. The vvafer d while rotating on

the wafer re&ducegd pEﬁfsP'F‘?ec%‘HWep?nt@rtﬂ? "teIFPE'PéB? ﬂ!ﬁ'9 §'Udk\ ﬂ@”fsthﬁ&sce of the

reduced pressure l n Ash%nb'aléltﬁle (&hFy) diék Q@ép@ﬂfsh‘étéﬁ@n e reficedtgré®surd e rear
surface of the wa Brgﬁv%'@ | ocat ed above t gger surface of the bl ades

16 with no c5ﬁ?ta18tbet g AR fluid fRriNa ¢ f@f"’ 'P?{BS adée WaRe VS ixciiesdly f or ce

of the reducaemmmestma.ngswmeewéreéms1tsr @ylsthe pérhﬂfeey &fér@&scyas@m@ce of
in wafe rrmorlessm

i nconveni enc
LI cknesd§ S TRIES Ph MeniedHFaipesg e dhe A (ehlowpalts B AhBIS0ER, 18 nce a
degree of 0peenrrsg|rf@te bhmehnéfbowvmmbbaed %Bob@tﬁ&@pﬁe@%@ﬁﬁcébﬁﬂwb Bl&desan be
freely regul L f%:rt) %sure re%ctlgﬁe rol means 26, a thin wafer
(W can be f Wé&l'{o FPOFRFT IhiNP&PPEL B 1aNG Ol SRaf er rests 18 with no
saggi ng, by vveakenlwgersuokkmmfcﬁroecoetmdwre:uugbd ¢eessaas s excepsiesg wtrengeduct i on
caused by a iwv\ger openin hol | ow sect.i on
appr eci at ed ? 71 8 B%@?ee&aﬁ%owgﬁ'ﬁn% ﬁgrev\%gf} 6%%“%51"6’?“8% §P8ccur sin
a waf er as t mm oagessfin tmmrmssberagefm PO mid db pbwhes Iremennmuoof homxeln a waf er
I's erased by sf% Qta &eglrJ aof ééjern?’neg oq‘L{ﬁe Eollorwogeegh'o(r? %e ro ry s af‘rt 28 can e
freely regulated by the pressure reduction control means 26, a thin wafer (W)
can be fixedly held 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.
Needless 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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held while rotating without any trouble when placing the wafer in an intact
.stat'e 30 having bow on a wafer rotary hol di ng apparatus of the invention
and consequently, correction of bow of a wafer is not necessary prior to
hol ding the wafer during rotation as is in a conventional practice,
thereby realizing an advantage in that tinme and | abor required for the
correction can be saved. Needless to say that since bow of a wafer is not

corrected by the hol WhH% inythe pmele ﬁhS‘("at'Pd:HGst heNfotv 3 §35%18 SRRV er t he
rotation is q@asetle trides\Wd 4@ drectbd@naN@Upp& SRWE of theRbfary dkkandinZ a case

is showmn in which the blades 16 are erected on the upper surface of the
rotary disk I2dighstate. suypdblades,prea cuyed BI@dp | 184@8 e e dispssd iBlRdadialle can

al so be di speeRé akBhowh &dlr@ 3&tnab%pﬁ1§| Fhewre tatdAGsholvPin FIG. 3. SRhéml o
volute state as shown in en 5 the straight blades 16 or the

curved bl adedhe straight EJP%‘?/? él@d’r ”PP &W"&ﬂl%’deﬁ 1 are proyided inraeradialstatel y a

need to use ahdik lHr@'n'aWalF}fa %bé@'tcgme QrpIQMM{IG‘& Rlarhesr Js@rvb@ bldd¥sMito
plurality of fluidf the curved bl ades or blade 16 is

D ovrded i o rEhp PTAIBY oL/bidfen StecB. RUpVIF e G et e BAdRIes G roy

be used,  bubr@sdeshRWsdinal & Biutd stde Spinediigy &Ic@%dltﬁaday@ﬁag%@%sbe, forma
singl e f|UId | o flow path 36, thereby enabling such a structure to exert

an action an@Uhas éf‘?‘%ﬂ” FIG.ift ther single tirdeotth Biay dearsidete. form astinale dlutse

appr eci atjgd HbatpathBb ethbrebl RAaBHY U Ho0YMUrENo eREt ahiddHE® and bRerktade or
bl ades are erect ed on the upper surface of the rotary disk 12 as separate

body or bodi &&nilaF fRuths kRt expMpBlesdes 16 can be formed on the 15 upper

surface of the rotary sdbsl séaFBre@rwedom( WiRY mvwﬁehemfnﬂé%mgmthfé upper
surface layer like the fluid flow path or paths 36 to | eave a raised

portion or [8FESOE Placs er Hadisare %S?tPQ%c}H&“HBert%ﬂaﬁ% %Rty ditkades 16

on the upper 12%&%@%0@9%%6@@)/&@ §IKdéL%r Bidaes 1|6tcdn5bé)'f6r}9heﬁecﬂ11trfeed to
formthe fluid flow p er surface of the rotary

di sk 12 d3i nyPBFr %Hﬂa%ﬁf Iﬂe 'PF?éV Slsédé '“?@ed’r"dblﬂg%%‘g'”lﬁy 9RAYRedhe UBPST v
hol di ng appakaifase Riet e tHavang iflow §aﬂﬁ daqodwaﬁtas asdeavé a\fal%é@lb%rtMY& of
SRR T N
showi ng anot beifaentfabé reaty didk 2 Maéeem isr atlyareyuined ﬁblfﬂgn appruiatios path érhe 25
ventyon | " SR Lo pRPORce 16 b £ PRI Dl B ek L o
the rotary dioskladés 161 G 6 and FIG 8 is a partial cross-sectional view of
FIG 7. 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  invention in a simplified 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. In 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
(1877



nFlIG. 1 and 2, while the case is described in which air is used as the
flui'd (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 mst, as the fluid
(A), obtained by mxing pure water and air with each other. In a m xing
chanber 40, pure water supplied froma pure water tank 42 and air supplied

separately are m X th each ot r to for ure vvate m St nposed
of "pur e v ot vaneh feolaaeciie S mEe siparsPRlleD. TiRyer b e gprese 6% Tl ow
rate control hesnd26A t hrough a conduit 35 44. The pure water m st (A) whose

flowrate is control | ed the flowrate ontroller 26A is guided onto the
upper surface of thet F'&?@JPed‘PQTgcﬁedp@%WH'& thegdir I Gug MIhRE ABWNORY sect i on

Zﬁ i Indt Be rOtsam@{w%é ?ﬁ&{eoﬁ'ﬁe? bﬁa{srs]@r@ dré'&e@&lﬁzl:hé frafd ﬂdeG@abths Ci?saﬁicﬂbed t .
shou e appreC|a e . | e ar . In e dr awn SUCKI ng
force of & ré@ftedn %PE%’%@?%GE‘PQQ tiSnofgRYY FURR Sdft? 6'0@’ B‘éﬁ'ﬁ‘%c@%“a%y"cfh bed 5

above, the aipy 4 murdhfosC|@§b@ﬁ>Fryembah§ 3BOsUhbAY aSedpriessbri & & hfotat, Xérﬁtﬂ
chanber 40 b luid forcib

¥ aff @:\s‘ﬁ-}é ns 38 such as .a co ressor

motor, and tMEFRfOMRMre MR Tust t 'f‘gg y "ekngindee BIXing fhgrg £ ?PFe m XI ng
chamber 40 i%lsoafb&ﬁblyf @Uﬁfbll’éﬂ){o&h@ﬂ'lrb@gih heletfachyt Wapwhhdedmivit4dinavere of the
conduit 44 and t he ect on und?IBIH fJéfl uence of the fluid forcible

suppl y means Ng#ew W?tl?”l é’[] % 4 '%ﬁst%@il [ﬂﬂﬁ? SHPPIY eeansi & Withyui d

suppl i ed jgnt guéhe wnmcnsuraﬁast@d gfchémralfurd sigblied @@fo the dppeakuifiee upper
surface there nto_the | ower surface of

revented from eepi ng over
The oot er TRt et Y B oL Te B e e e HBRSeRL i e NSk FM g
forcibly, Onfcﬂee'fph@ ant&WefBW@r@ﬁdédwoWEeﬁafeﬂ NThis @ffebt |saadWéUé6|t§ya| mar k
_46 i ndi cat es baf{ 3 %@«Se d||58(¥ Sdpl a}go e therft hr ofulg le 14 forned
in the centr® hedly CHRPIEG AP Vel P8 ﬁ? © owefsR1a¢e 51d ?Wﬁ & wat er nist)
(ﬁ) tﬁ be suppl ied antpQd e ajppafeg_salriﬁwape4ef|nalbﬁe§cu abffle plakdidBosed W«'gyf ]9}‘
the t rou id | I rect] ons es e a e
e o ae 190y BRove, e thia LGS dhdofe i lBeeatbL o tnr o eyl y8q | o

t hat the 20 Twafﬂerd (b\We waerpnh«mr)e(m) atbd slm]anemm@cthdemerlgmmtu ofitht hetawaf er is
cont am nat ed bs¥12 urit urit ed into

when i s.ar
the fluid (A) Si nctgpw?yeogts t“ra“%'}xﬁmfs no?u'g?d TR P hﬁ r??d%tskr? Yower
surface of ttee bafleplaf@y6.and further, upward bl owoff of the fluid (A is

prevent o0 {.0m oCCu A e e YUR0 4 nIRLE Sy bR by o e
adopt ed, 2bachkvafer (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 unexpectedly broken during operation.

25 In the case where as the fluid (A), pure water mist is adopted, back
side rinse can be simultaneously 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 rotation.

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
a9c



- side rinse can be sinultaneously performed by pure water mist blown onto
.the* I ower surface of the wafer (W when etching is effected by supplying
an etching liquid onto the upper surface of the wafer (W during rotation.
In this enbodi nent, the wafer rests 18, as shown in FIGs. 7 and 8, 30
i nclude | ower side guide pins 18a receiving the |ower surface of the wafer

(W and outer_ si de UI de%é)dens 18b receivi %he guter side surface of the
waf er (W, ﬂ‘ﬂtwﬁf%tbt’ﬁémé'f&éﬂ%b QA Arsue rofattanadhatis dhgy 2. The
construction qufo O@rwmétﬁﬂaé)@éés%ddﬂ&ﬂghbﬁéi tirbayte hbie o Biduided SdéWays By FI Gs.

1 and 2, for which reason, description is not repeated. 35 Wth the above

const ruct i on N&AFHANRS the lqwes spHaee fothﬁlbﬁ'e Platg 4§ and supgegrank e thit &h§ di sk

12 is rotat edlwda(Af)'drh'tﬁe(uﬁbel%UrH&@ of RE Fot Sy IdiddC €2 efdlgmrgéu@rme {aéli sk 12
i s di scharged outward y centrifugal force due to rotation, that is the

fluid (A 5\Ah|”&fﬁ“9|%§‘epﬂt‘§§é'ﬂwt9ﬁﬁaﬁ1% fQAEdLiASBAERT PRIMEST IS UPRSiSYEACE Plleway's

by the actigme ﬁa‘tarwﬁskl PNERd EHeribwees ffack e tHealAfer (W, afitidRe @By palt®opquUENt
tothis, the fluid SA on .t he upper surface of the rotary disk 12 is

di schar ged t #1358 16ulS PRROSHeIoMHERAN AAY 1 ui d 1 ow paths 36 forned in

spaces between t he Umﬂtersw Eaﬁgﬂ |ﬁgf; thd REidr {2\ %r)tub(iﬂ Sk dedcravkd hbwvel aver
surface of the wa rt|t|one by pairs of blades 16, 16 opposite

from each ot h'é‘td Aﬁitﬁ'f‘ﬁé‘ 'onaryt/’ by PP e lP}"(@r syrace of Kie wafecand 9 Ch‘é@'cé scri bed

above, the flthlUdsu(:ﬁ\)asla‘it étart.ﬁ@ttqmaamhnyhtﬁ gyprpn@cmbﬁtotthe upp¥esuriide forgiee of the
wafer and a chem cal %w d such as an etc urd, which is

hi n
suppl i ed ont d"at?feC%IbB%Pr%’ﬁP &J?%Freﬁﬁ@g\ﬁdﬁémoé%%&@r HigRRsRT e adsh

creepi ng ovemNedledst i éatywrtatsmt@west@b t e wwef ¢|0|d éNﬁeé’Hnefb‘é teffeg@y, t hat
forced supply of the be effected rEendently of whet her

u fe
or not the bé’?qqpénﬁ?’ﬁ'tyéfﬁ’@el(r? rgr %%‘é?ﬁ baffig p?"%\é@'?rpr?%t ry hol di ng appar at us

of the invention, anrh @aféh%fh@&toldni&aﬂ()jbéiuﬂuﬁ otB)e.ﬁtertnbﬁ Whéta icBerfRdl €d onto
t he upper surface of

e p s S5 Eer i R G Pl e e b e DR s o o
apparatus 10 r@t\ét.&m&h@wtare@rs Qulle‘dl|ﬁ(éQﬁl|eTcNorOf>pr§d%ﬂe¢Haﬁﬂb @abctiohcuﬂr@tan&erf or the
and 1 he T ot afGF RGPl a0 AR ates ooy ERGEY SFWPrar G T TR 8K | n 20
rotati on spegf) ontheylike! ellobnmuees ardifferengeuini |®$atldt1$pte6d ibetwesnsteeiwafér i ct i on
o Tt ) B B R SRR o Bl LTS AR 2L O
an etching trotatidémBpéedyrmbime prattanofoctire: wafries dleetd dctaaseen friciaat bbn of
the wafer; | 2 nta%tsgetween the 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-etching apparatus, a spin-
Cloc



" creeping of the chenmical liquid (B) or the like over onto the | ower 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
probl ens, an orientation flat receiver (FP) being put into contact with a
orientation flat (F) of a wafer (W, for exanple an orientation flat

stopper pin (FI.G 10 and a notch receiver P n into 30 contact
o e bt o S0 BPPATHE A BRI B alS A5R h R SUEEh a7 W 4 P G

11), are eregisgs .gnegﬁaammee@taﬁm%f ace of the rotary disk 12 and thereby, no
di spl acenent of rotation arises between the wafer (Vgﬁand t he rot ar¥
hol di ng apparatus 105 w4 HS thesSchdnA! t Sige afiew etft AeValr suitacsr Bertaeet caused

by the diffep EQI%@JS‘ WithObhalvh&td RRAE dreOG Y sne@r@nﬁucfbfath»é/afrﬁéntr&i h Ya hol di ng
appar at us of the_invention can be Pref erably enpl oyed i n appar at uses such

as a spi ndet CHIRIed mpanst ard shpwsy? statewherep Y‘_’a(?f {A IRgdesheratdeasisd. £1G

spi n-coating 1€ﬂ§%réﬁcﬂ§nél@ﬂjet\h@/v|df kR WaRAkBHAEEPeatinBnt\ibgdiats sw@\fv% as
treated while rotating. is a sectional side view of a wafer surface

treatment aSHe &f ke \RPPWaE%‘Sm/é{staes'mp&fuﬁdd"\a@E‘ﬁvW”ntﬁé nurale of dhe tyaste

i nvention in jiguid9e&dveB) inbLigshisiRisedtbns fHeVéiate of FRb 1 0Hed theand@i fde | S
| oaded or unloaded. FIG 13 is a sectional side view of the wafer surface

treat ment app@si [Quid iecavaty ough isrusedr FlRe 14pisat aeelional sidg vigwnsf iths ed

nmanner, whenwdiér e fbathedt wpphitud 'sﬁvaﬂgr@Cs@é&érM fﬁ%caaﬂsursmsl §n rai sed
fromthe state of FIG 12 and the inner side waste | ?wd recovery trough

i s used. FI GSMRIfied mannet: WERRIONY e Nnefy siste ’("ﬁ%teﬂ(ﬂ% QGOVELY Hakeh 1% eat ment

appar at us showdveg o diden Qhe tdigteBPEIGL US, adontrﬁe nﬁérﬁ%duété&ﬂaéf@nlih@id when
only the inner side waste Ilgu:":_g@recovery tro d down fromthe

state of FI Gre@¥enioYFE'siyse i 4P &S ﬁ/a?§t3té°"lai' g'ﬁ‘?d"e"}‘ 8&3\%?’?3&5855@‘?? is

used. FIG 15relaﬁn@nt$efb©bia(ﬂ!fsaéhcﬁ%ﬁl§ avdten ¢¥fthé Rppyatrl nsursfragﬂuedtm@merrent
appar at us showi n ara nner, 15 when

tate o
P e 19 ot YR By Be AE T Aate et BLBUBESvery Bt e aHs g e Rt ficom t ho
state of FI Gstdlé ofiRid. t1h%n6lﬂﬂi@6ut§tﬁ&e%@teellqbldq!éb&/err)eﬁwm{ ubé@ugh i's used.

In FIGs. 12 to 15, h t at es surface
treat nent appar at usa]va%?Q % e a\” “g%"%’ &8%' g)r’rlé’g‘r?ﬁﬁssarﬁ"a{ﬁ r SHace

i nvention, itrreetmtruy)pamu.mawmmlaawawasrqeldl eqoventy m&mmamsm ofettbanveaitiob0 whose
central section 20 is holdlng

o at us® 76 i o APn0BF we¥e TGk EFover) ineBfitidhy S8 iost AR 28GR 0% o or

rotary habdi mga alphmw aeet®niB); and a wafer rotary holding apparatus 10 disposed 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

[
wh

downward inclination; and an outer corner cylindrical section 54 formed by
bending inwardly 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 member 52; and an
intermediate corner 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
ClIz



~includes: a wafer holder 10a; and a rotary shaft 20 supporting the wafer
.holder” 10a in a freely rotatable manner. The waste |liquid recovery
mechani sm 50 includes: an annul ar outer inclined nenber 52 extending
outwardly with a 25 downward inclination; and an outer corner cylindrical
section 54 fornmed by bending inwardly the distal end portion of the outer
inclined nmenber 52. Inside the outer inclined nenber 52, there are

provi ded an TPRAYEREAP RIS EP iihuerticaly mpvablsareative to thecwaReeptary AoMding ni | ar

to the outer appslatuzedoMemherinfermedié Mdlindd IR 58 @ngOthB ehtefinketaed | cal
section 58 formed by bending inwardly the distal 30 end portion of the

i nt er nedi at e SPHEN i YBArisahBestiong o8 Gire [assembledese B8 {onPerveEifally anovahle | ned

menber 56, th@hfveMoth®oOdr HRMn&d mchiRy SQ%Utﬁ@@ufé?'&B%r €QindAcasectide! i ned
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cylindricél S&cWheisineherdferetyrisge 9EHS: 'Hﬁ”i“ﬁﬂ?vﬁﬁedf‘?“rleﬁén%ﬁ‘g?QB Briterbdt ti on of

the inner ln@bht@eﬂwmwrnn@F)suﬁa%eTbetheL&@ér .halmeunﬂémesnb,@ra@?tr@n&nbhe out er
corner cylindrical section can be vertically novable and therefore, the

‘whol e of "t he SWE%%0 thgputer “@i‘oﬁﬁé‘r?f fH%HH%fmeQ'ﬁt%GOE@f&@Fldr'(é%{lsleyt'%@%b? e

rel ative to kBgt inafGitiabieicahtachtiinebutaRbed Uthd Ganelf RRIIISAL & IRRDb@EE
i nclined nmenber 56 and the internediate corner cylindrical section 58 are

assenbl ed so Caeef §YIRENCRSEFION 4 novable relative to the outer inclined

nmenber 53¢and the outky inR&X iREIne@YhérBEr B0RANCSIRE tinrdn c5rn'é4cylW@ﬁEéi"s@cM}$ out er
surface of the internediate inclined nenber 56 is in contact with the

i nner surf ac®2aArereeically govehlel relabive ﬁ%ﬁ%Wt%Tedﬁ‘Fﬁj'ﬁcﬁ%e%ﬂPg}beréﬁr?%e of

the outer walte wansﬁdlétéetomaredynmCat SeStRNNSE, B! bNEY bGfdceSEICINeOMNEB | S
kept in a slidable contact with the outer surface of the inner wall 54b of

the outer cHideed Eﬁm%rﬁpd%\f‘e%‘éEWBﬁ%‘ﬁ'th Y5 TRY SUAiRer of M inicsmerigifoer 60

and the i nnelindiRgd efentddri SBIBNE Ahe DO isOFacd 3f B oMteF Walladday ofMéainher
relative to the i nterrte iate i nfl i ne the internedi ate

corner cyfi n&PV@éICV'g@EP GFCE 6 F?ek%ﬂ%ﬁ'[%g[ef%ﬁa%fw”thﬁae%%rsu TR¢RPY ned

menber 60 IStH@nahemamsw@fqhemtérhnetdme t@ﬂercwuarf@q:eecmntsbe int ermedi at e
i nclined nenber 56 urface of the outer B%(“dﬁ a of the inner

dt te
15 corner cylindrical"%® ? ﬁe éﬁmiﬁir w2 ?"?Wdé??odﬁrtyltéou(g ormefjﬁ"’frhe out er
surface of tHeoutengwiive memBbr 63, thh@utentcermdylatdaca:lcsrenMn Baylanwlpaml

or med wi th T RBSoITAPeoiEs | ateRombaree At 4l eh\Eopaly S Hnd cal
section 54, azﬂekrrmate comier tﬁnadncnatl sectmoi S8t eThennﬂermedaheemmerar%s'@riahutdﬁe out er
:Aﬁlt Lr r5n8agi g{ etrt-gcﬁar\]/éo oméé\; ' a}érmeglowqwthg%tep éd gtgl mgl%%%' r(r)ugm er SE,hﬁ'\e
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 the inner corner cylindrical section 62.
Therefore, the waste liquid recovefy mechanism 50 includes a
plurality of the annular waste liquid 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 inclination. 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 76¢ (3

35  pieces in the example shown in the figures) vertically disposed.
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recovery trough 66 is fornmed wwth the internedi ate inclined nenber 56, the
.intermedi ate corner cylindrical section 58, and parts of the inner inclined
menber 60 and the outer wall 62a of the inner corner cylindrical section

62. The inner side annular waste liquid recovery trough 68 is fornmed with
the inner 25 inclined nenber 60 and the inner corner cylindrical section

62. Therefore, the waste |liquid recovery, nechani sm 50 includes a pI ural ity
of the annul ar wast eOPFGHPRP ediR ¥AET ?%ﬁstr@&mee%aamaws & withedes

the exanpl e sRWMidut tdeevéry GhedBhisanek th@wé/aﬁdrewhum&cn@é‘cpy@doyduh@wghs 64,
66 and 68 are nounted in a vertically novable manner relative to one

anot her. The tHaBote QﬁﬁQ“B?d EPRSITHENI. T GRS SBPP e P519gsiBa, dibde and 68

are inclined nyBrofil&ric sdid efhingardnthswatdaRirlg! Sitlicdch PERYRIY. [HifREof Z|D,the7 2 and
74 are each provided at the |owest partion of the inclinatjon. nuneri cal

mark 76 i Adi MASESIGHERGRNREY MEERANS™ |§<9u|a? ﬁQOWBé'Plf'%om|'ﬁg?°§'“€ﬂ%‘ﬁ§lﬂ%ﬂ l'iquid

or a cleani ngndti @i &bﬁé‘ﬂdoéthénd roeahémmer éldéllUthQQ&lﬂém&cmn%énﬂféruﬁﬁs a
plurality of pourin 76¢C pieces in the exanple

shown in"t he 3FPYUFe ﬁe@gff “thFE?éHf P)}'ttl?l 'gggrst@an tr!?l"ﬂi‘j @)89%{?‘?%?&3 Y"ﬁfet' ) \%f er

surface tr eatttﬁ@waeawafy&ﬁdl&néﬁ B&Mafd% 1d1€|n tmassﬁt@atidnqmedwéﬁﬁwﬂs)’hémﬁham sm
of the invention will be descri bed accord |n to the above descri bed

construction p‘?CSronéQ%H’ﬁfeé rolaRehPI#N% 8BPAEIUS Wt ching, dilute hydrofluoric

acid etchpng and ri magercMWeRAi the nMiked aaihetBtihg & BBEied Fuk Sthe Gihoké lof thde 5
waste liquid recove%% mechani sm 50, as shown in FIG_ 12, is positioned such

that the upp&fasiss fFoveyaReEhans™ SPyas showmd bi@ oS ihEaiseskesHaheliBer 52

asfsurre? V\? hflt@ﬁp;‘sé@r@o&f tﬁ? |n1rfe'?h|v¢éll|c?.’2Wf théﬂﬁrﬁhet heml@pl:ﬂilnag%aﬁ@,&bﬁdrfez ;pj a .
war er (0] e er rqQta appar.at u n IS sittuatl on, e
waf er (W is PREFGNGHN %‘Pa‘e%”'ﬁy 0 ﬁ@ Rifiag Pogitign ﬁﬁeﬁ wetkey Mpefrthe vafen. 10

Then, when t héetarj mdin@@pplaramhuongnltms @mnartioadth@wafert@eotmdéalae]dqﬁe hiiged wast e
| i quid recover is raised such that the

hani sm 5
upper end” of aPﬁenFC%H@r 'S\/\élmu@ﬁﬁo‘ﬂfﬁy éfof’ﬂ‘?fg bycBPWéﬂg AIHEMHF Mixgd A8 i on 62
i's positione@iution (Hegeiraftdrbirply okfetrae thab thixgl ES) 6ﬂt@ﬁhé3upﬁéﬂ%uhf@é@6f (_W of

R A e
pouring aquethsstreatredt Iamdjpowmbumem 7(6he|nmvadftdi apostimppositicdfthencet) Ato as
e ot ) 97 e R BB e B e My SRS R A e g
means 7620s oA esl nazeatopfiy off ngutwarsliyt by)rcehﬂmﬁrgabforcé\tof then maferi (W), dardrg m xed
acid having p&gporpgh‘é ﬁ% g rtH?(era%%r moV %%ﬂ?he a|r hgollwgt W|th|n the inner
side 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 trough 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 hydrofluoric acid solution (hereinafter simply referred to as
dilute hydrofluoric acid) onto the upper surface of the wafer (W) during rotation
from the pouring pipe 76b for the 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
013z



20 (W is made to fly off outwardly by centrifugal force of the wafer (W
.durirng rotation and the used m xed acid noving in the air is collected
within the inner side waste liquid recovery trough 68 through an opening
68a and subsequent to this, thus collected used m xed acid flows down
along the inclination of the bottomof the inner side waste liquid

recovery troygh eventyal ly 25 recoyered rou ewaste l'iquid
recovery pip ‘% 52 Cﬁotﬁ“ed%faf r‘r‘m rng; rqtatigR AN dgthe ut’%ec{tgﬂi‘ftﬁ |”8”8cﬁcéfj et chi ng
| sI _ca(r]I ri edI Owiavirighia tnée;a.ers ddﬂﬁ&tb@&dhmgﬁmG 1r2ﬁ@|aﬁ’éld/a§t|@€hqumlrt§60\iéw ﬂ@ughh
cylindrica i on as . s in are nov rom-t estate
o F'G 15 sBBrhioah eSSk e AR SHbtST hiroins. T FHleaeAGSE b

pﬁsi ti ]g)ned |{hy&ﬂbﬂtﬁdrrdldlamd Yok tjttsnen h%ﬂg n’@epﬁﬁzllrﬁdt@{t e{ thélebc?%n\!\/aéf?‘ﬁhévz V\;)f
the wafer rota ol di ar at us si tuatjon e waf er is
rotated and t’ﬁ%?/ q?}?e"agtﬁaﬁgﬁ‘& Eﬁ‘?PYFd'yl"nghﬁélt? @B%P?"YHQF?W%H“B%%OUH ng
t he aqueous ¢hd wtaﬁehmdméédwery;ﬁ @W%r&!@bublltﬁ@ h@b@ﬂ@érﬂﬁéd}@r sinply referred
to as dilute hydrofluoric aci %onto t he upper surface of the wafer

(W
during rotation froffPERENBOGERNGY R pRTBRYS die NREMEiRiR BCkRRd BEMESTi ¢ aci d
of the treat mBrHndl the WitErmddxidie Wotrig cm&aia@aﬂs%cudtt 58 hasstidwiein filee 18i beg e

hydr of | uori c aci avi been poure n t e per surface of the wafer (W
is made to f|m>PV89fQ %ﬂ‘s bgat?eﬂf IBuglgy su éﬁatf BiecéPBe” £AE Saffs (W

during rabat iermadthaté Neclned dmeinbuit 66h¥dﬂ5&fltldd@ﬁ||ﬁ ta6 i icinifyo vf Iﬂﬂa ihdldifge air is

col |l ected thin th nt er.ne wast covery tro 66 t hr ough
an openi ngWI66’ g °§ﬁb§é’%@n8h?8?tl h't? "X "I"ﬁ’(’ﬁ Eqraralits E&I ulfet ?" °

hydr of | uori c shgatidnf Iu@a/vsvatﬂérvwwph@mateheammrhe Riaké Qilba(hfngt fseﬂhﬂﬁtbﬁ@&&iy the 5
i nternedi ate ste qui d. recover ut%h 66 to nt u%J covered
e ehfi

t hrough t hePREST¥ t?yq'Eﬁ’LH'”pé’é‘é?/}é’P §21PPBE S ¥iM%ri c

acid. Wen rlr@taeorctremnthegpdatmngampe ev@cofut thd berel wtater rmdh@ttreatmté:dtlnqedj menber
56 and the internedi ate i cal se tion 58, as sho FIG 15,

o0 MV aS BRI Blean o0t AF s fimd dhe Fre Bfe ANt PeST L BRMPS RS L he 20

ihnlt gr medi at e uppel siuﬂf@de Em‘tmb@Vaférﬁ(W)Ss pnmilettb ﬂyleﬁ duﬂfvatrbl@ bvlo@hmftigél ffrcd b

ol ding position.o ar at us

10. In this & t'vl?(fat i <or? gt"t'tneg il tow fw the usg\? ”é%l Waatrtt Vm?l'ﬂqﬂe ﬁo'ggnl ng i s

si mul t aneousleyllecpssf Mhmlethebyuqaouandmgvapter dquiat recoveny drdulgb Fuqoptmougtmra‘race of

the wafer ( h e ure water
:/\13 Qr‘d% B9 ah8 ggée(%{t}e{'n{] tgrﬂtts Fﬁug %Fécgegj l{l)éne% spu}g gvaier flﬁ OQV

of the treatnd ure wat er
havi ng been pungdbe tmllmaten qﬁttmebotmm bhthe cotertsime watsftemqurewcyermtdmgm fly

?L‘; Sgé\é\a;r)glr ¥e§4lt)g Fg %O%{%Iﬁg%ltonje?%ééﬁéﬂghi ttstggva\é‘?eflﬁhid(ram%w bl%g fo‘}%?&ée%n and
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 56, the intermediate corner cylindrical section 58, the inner inclined member 60
and the inner corner cylindrical 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. 12, 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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collected within the outer side waste liquid recovery trough 64 through an

©.opening 64a and subsequent to this, thus collected used pure water flows

down 20 along the inclination of the bottomof the outer side waste liquid
recovery trough 64 to be eventually recovered through the waste liquid

recovery pipe 70 for used rinse quuid After the m xed acid etching, the
dilute hydrofluoric acid etchin are finished, not

rinse cleani
only are the inter MR Eng AR I3 %@%rﬁﬁﬁﬁésddf@ appargtyd q?a{‘%r"l’?’@&f'%@ e3%or ner

cylindrical seséitea ddve! SfectdBAT bé R&EiéE thatBTeglicedCpraseliré @cr‘e@f@s@roﬁor ner
cylindrical section 62 raised, but the whole of the waste iquid recovery

mechani sm 50 thes URRRF syrTaesel & [R#rY ikt Usinee? SIS BSSY- t%ﬁlﬁ"‘%f’“eq‘ﬁ@s’i"‘n‘fﬂ@‘r si de
of the outer pongtédefl amTbea PZouuns s%b@@nawhr&h@ aldompessee sirasugply ght

thereof a little |lower than the holding position of a wafer (W of the
waf er 30 fot @PHARYISH P MepPEEd9as STEO'Y PRPRMAIUS A QRRTi ARaralYResSWALES: T W i s

taken out frqmiédean MEhas whté a6thtinP WAk ne c@ﬁt@@fi@ttHé rdd}-sulté ther@st: e waf er
rotary hol di ng apparat us 10, publicly known chuck neans hol di ng a

waf er duri ng r49es BhPERsYREe F"H? c3it Pe ﬁﬂWStﬁg Wiberpseand evRBAdNINWATEE 1ot ary

hol di ng apparetd$ mkd oPfess hﬂhlcﬂM@é&? canbé esrnihredoRbAY Kith o ddorpaeber abl y
enpl oyed. 7 141 Accordl ng to a wafer rotary hol di ngfﬂ@g-l parat us of the

invention, as descrirOFBHEQE waker ét’ffgcecé{ﬁatﬂ??”éﬁé st AfatheanyeieRed

pressure 1pS GHeakean®R exehed R arplsdiith ¥ dasfes diqligs aéspebiafmkthvsd BOmarsi npl e,
easy-to-make nmechanismwith no need of ang%cgf a vacuum source ap{)arat us, a

conpressed aifNdSIp¥asts ligygear caute sePRBIRN Ereoueregde & GppinvouhRilesty’ and

ot her appar atnhsfer iddctigig B kivas et &%ab@eﬂialq@d\/@hb% lcRlafingNiyuid, t shdo
contact to the rear surface thereof; and a degr ee of ressure reduction

can be adj ustRRrelare Rrodyetvity fan B dirrépser; andikrtBermarg VG yithhwafer petQ i n

thi ckness) cam Beidaglifl thidknkss tah BkiHal Whid) rdatirdelsndrahly Wdntat&CRfElkig to a
waf er surface treatnent apparatus of the invention, 10 effects can be

exerted tlhat Pgriphery &f theyvaier: ﬂﬁ%trb%dq'ti%m'%ﬁé"”%'éﬁj@ﬂ:?é.'I“I%?SCt“I’FrléanﬂZ'W% ki nds

of waste |i qurékh ci€HnPErcaBRrbakRIpYoyegcovered in a continuous, effective
manner according to kinds of a treatnent liquid and a cleaning |iquid, and

therefore producti vi PHVRLEY pE"PHE r”@%%reﬂ’a”&ﬁﬁ al”ﬂr’f‘ﬂ%'f‘?ﬁﬂ'f’as & s Precsgf‘h waf er

of 100 m or ihesson ard posHIe s tr%mgmeaf hied dbwddl teRichigatit ROtheRsfdYE t6ey
contacts with the 15 Eeriiﬁﬂ th% waf er ' i.tiop clearbng usi ng
I

d i, di
SOl EreS sont BnpiRtqes BRLWEN e, Stosk & S aphep A e REaeR RS Y b

20  practiced otherwise than as specifically described.
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Oqhvi ously, various mnor changes and nodifications of the present
.invention are possible in the Iight of the above teaching. It is therefore
to be wunderstood that within the scope of the appended clains the
invention may be 20 practiced otherw se than as specifically described. *
150 CLAIMS: 1. A wafer surface treatnent apparatus with a waste |iquid
recovery nmech ignlused for treating a surface of a wafer wwth each of a
t r eat ment Ii&ﬁ?@w and a cleaning liquid, conprising: 5 a wafer rotary

hol di ng appar atus hof di p@fer dubfabe trea@Rint dppabels withialwasteliqiit tecovend a
waste |iquid recovery nmechani sm provi ded around the periphery of the wafer

rotary hol di MECABPEMESES f?rﬁreé“\’?gratsluéféls? Of AR vethRamher 2 treaterel Yte wast e

l'i quid recovehy aMBRmY IRfiNd, SoepAShg:uct ed of a plurality of to annular waste
l'iquid recovery troughs which are vertically novable relative to each

ot her or dne another afdwgise raf@ﬁsuhakd'rwagrfr@raﬂpamow'm%@oveqwtr%ateﬁm@eare

sel ectively %ﬂgrﬁgm—@{]gh@g to kinds of the treatnent liquid and the
cleaning |liquid, such that the respective waste |iquids are separately
recovered. 2. A wafer @ur¥aite tqudt REAYEpmachetisMadveYidethgaresng| fem 1,

wherein 15 pBfigrpdntHealaféRedtaryl Holingl apSaraNeniy atvePitaily nivable Mhmerd. 3. A
waf er surface treatnment apparatus according to claim1 or 2, wherein the

waf er rot ary"‘ﬁ'@qup rt,rge %BQ Yid r?rsovgwpmgwlsm I§ genstructed of a plurality of

10  annular waste liquid recovery troughs 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 liquid and the cleaning
liquid, such that the respective waste liquids are separately recovered.

2. A wafer surface treatment apparatus according to claim 1, wherein

15  three annular waste liquid recovery troughs are employed.

3. A wafer surface treatment apparatus according to claim 1 or 2,

wherein the wafer rotary holding apparatus is employed.
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