APPARATYS FQRWE] TREATMENT OF PLATE-LIKE ARTICLES Techni(;ral Field %OOOI] The
invention relates to an apparatus for wet treating of a single plate-like articll)g, é%’?ﬁ%%é ﬁ%g’ésspin chuck
for holding and rotating the plate-like article, comprising means for holding the plate-like article at the

plate-like article' Wﬁgg q"ﬁﬁ Q%ﬁ i t rmﬁjg Qége plate-like
article, which is %cing he spm%ﬁtﬁ?:&vv%ﬁerel /{‘ﬂ! i%pﬁﬁggi § S nozzle rotating
with the spin chuck, for providing a gas cushion between the plate-like article and the spin chuck.
[0002] The term wet treating basically means wetting the plate-like article in order to clean or etch or

dispose ofTeomietalkigd03] If in the following the term wafer is used such plate-like articles are
meant. [OogéhSuch plate-like articles can be semiconductor wafers, or compact discs as well as
|

polygonal &tidids dhEnREIOS%4 68098 aPraials Brueieadneobaes)alesslatesses discloses
an apparatus for Wi&@%%@iﬁ?@%%&ﬂé%%ﬁﬁ@&fﬁ%é %@tﬁ@“ﬂ%@a}?@-‘ﬂl@ and rotating
a

comprising means for holding the plate-like article at the plate-like articles edge and a gas supply

means for directin§'§SS1GRAIAEIHS sPRabs es pritinaéharataéeWkecarticta@hthehelajsnisBuck,
wherein the gas SW%%CQ ises ] ' ' roviding a gas
cushion between the plate-like artl%%éand %g@pﬁ@gﬁfciﬁgﬁiw%%g @%ﬁ%%ﬁ?ﬂ%\% as
Bernoulli-Chuck b&t@Rsatenkksl aiditire Whieheissipoinsit fensnisaheckh uhehyivdtawasgenerated due to
the aerodynamic pgy, 8 @&mg = A= C jse radially
movable pins, Whereiéng_t e %Sgsecurely %ﬁ%% ﬁ%%glﬁfé %ﬁe@%ﬁ%@@r@?ﬁ%@g gas is
providing the Bernd@Nigifieck. Jos0BIshierriRaiwste Bihraaldtetikelarticky autiripesspironhmokable pins
on which t teqlj rticl f n -|j icle’'s edge reqgian, where the
mechani cmgﬁg Hﬁ?ﬁﬁoﬁﬁiﬁé %ﬁéﬁpﬁﬁ%@#é@aﬁ%?g@ﬁ%ﬁg ilgége ?Eh%e%ﬁ@% % ﬁécgﬁrt'i% 18 ré?ecrl rawn
towards the pins aifdcie@n et dbiiBerneulfiEMederifo07] For specific application it is

advantag Tolil! ide e plate-like article, which faces the chuck, Spin
chucks Wﬁﬁ%égzsrﬁjﬂpgﬁ/g%v{gﬁgéﬁégs%lgﬁé%?’?éfegt)fa%gﬁ%e ar %lg’e\}v 'icl:%efgcé ?ﬁea(r:%f]%ﬁ? o called
Bernoulli dA0EKS) Golelotteieslikdiquiitissprin bezaterfimopdritier frexfeinsimgcohtbe cidesof the plate-like

e oo R B e e A B o o

have the ghaektikeuntddets side, which faces the spin chuck, protected from being wetted by treatment

liquid. [0005] US5,513,668 discloses an apparatus for wet treatment of a plate-like
article comprising a spin chuck for hoiding and rotating comprising means
for holding the plate-like article at the plate-like article’s edge and a gas
supply means for directing gas towards the side of the plate-like article,
which is facing the spin chuck, wherein the gas supply means comprises a
gas nozzle rotating with the spin chuck, for providing a gas cushion
between the plate-like article and the spin chuck. Such a chuck is
commonly known as Bernoulli-Chuck because the plate-like article is
pulled towards the chuck by vacuum generated due to the aerodynamic
paradox called Bernoulli-Effect. Such Bernoulli-chucks may comprise
radially movable pins, wherein the pins securely hold the plate-like article
even if no pressurized gas is providing the Bernoulli-Effect.

[0006] Alternatively Bernoulli-chucks may comprise non-movable pins on which
the plate-like article rests (preferably on the plate-like article’s edge region,

where the mechanical contact does not harm the plate-like article). In this

case the plate-like article is drawn towards the pins and securely held by

Bernoulli-Effect.




Disclosure of Invention [0008] The invention meets the objects by providing an apparatus for wet
treatment of a single plate-like article comprising: - a spin chuck for holding and rotating the plate-like

article compyiginggd)gansfor holding the plate-like article at the plate-like gitigles saggand gas supply
means for directing gas towards the side of the plate-like article, which faces the spin chuck, wherein

the gas supply means comprises a gas nozzle rotating with the spin chuck, for providing a gas cushion
between the plate-like article and the spin chuck; - a fluid supply means for directing fluid onto the side
of the plate-iik&DZttidter whestfis dppirptive domashircikatwoug toaalronarnitdibldéditidheozitde 0009] The
provided apparatus faas fae.ad) tage t{m-&l' H@%W [mgh i t fi ide of the
plate-like article, which goes n(\)éta%ce the cLuch, _cannqtc#h)w dnétgt %i%%g%ﬂggegégt%gﬁéﬁe-ﬁke
article, which faces tawaifiscloeTsirembibetiiates teragicbumych jasesusttioh bekweercaiedspin chuck

and the plate-like aré%'&o%imyxl@a%q%%vn%}ena(%védﬁmoee&mgﬁ%_pé%ﬁﬁ E&ﬂ&!@?ﬁ%ﬂ%he second

side of the plate-like article with a fluid (preferably a liquid) through a pipe, w 8 can be t particle

free, by the completef disigece &@m@ﬂdnﬁﬁﬂgiﬁﬁ,théimhiéﬁwpﬁmiﬁ@@u&uéb%(melfving joint or a
rotary union). [0010} g, 985 SWpRIY@SAREIMAY BRABHER APl CLIRSRYFHEH: Yhikh may be

annularly arranged with respect to the rotational axis. However the gas nozzles may be randomly

arranged. [0011] AltetRaligésy e adtifionaAyane §as Sepp iy eresrionmay \tdnpasasURhdn
2009/027194PCT/ERZQDMIREI S A AEIB&SRRZ AlthiWiSh Al Ysssaih YrRiaNd ag gas

cushion to support the plate-like article.
from being wetted by treatment liguid.

Disclosure of invention

[0008] The invention meets the objects by providing an apparatus for wet
treatment of a single plate-like article comprising:
- a spin chuck for holding and rotating the plate-like article comprising
means for holding the plate-like article at the plate-like article’s edge and
gas supply means for directing gas towards the side of the plate-like
article, which faces the spin chuck, wherein the gas supply means
comprises a gas nozzle rotating with the spin chuck, for providing a gas
cushion between the plate-like article and the spin chuck;
- a fluid supply means for directing fluid onto the side of the plate-like
article, which is facing the spin chuck, through a non-rotatable fluid nozzle.

[0009] The provided apparatus has the advantage that a liquid which might be
dispensed onto the first side of the plate-like article, which does not face
the chuck, cannot flow onto the second side of the plate-like article, which
faces the chuck. This protection is carried out by a gas cushion between
the spin chuck and the plate-like article. Simultaneously the provided
apparatus allows for the treatment of the second side of the plate-iike
article with a fluid (preferably a liquid) through a pipe, which can be kept
particle free, by the complete avoidance of rotating parts for the fluid
supply line (such as a revolving joint or a rotary union).

[0010] The gas supply means may comprise a plurality of gas nozzles, which may
be annularly arranged with respect to the rotational axis. However the gals
nozzles may be randomly arranged.

[0011] Alternatively or additionally the gas supply means may comprise an



[0012] In a preferred embodiment the gas nozzle is fed through a rotating gas distribution chamber,
which is part of the spin chuck. Advantageously the gas distribution chamber is annularly arranged
around the spinwbhyekissaxis and is inwardly open towards the central holegtiheaRinseEck. [0013] In
a preferred embodiment the gas distribution chantber is fed through a non-rotating gas feed. This gas
feed can comprise one single gas nozzle, which radially supplies gas from the central non-rotating
nozzle head into the rotating gas distribution chamber [0014] Preferably the non-rotatable gas feed
comprises a gas ditiBUtf I eRAPHERE (BRI RIOVEHANISMS SREP &Y a3 aHjosttannularly
arranged nozzles oggsiitrehapphrnnbasfegzle for feeding the rotating gas distribution chamber.
This enables a highly uniform axisymmetric distribution of the gas flow. [0015] In a preferred

embodimenttf&Zhoh B RiglsE SR IRMRSZB AHd B SIRS MPEEEBI g 48Rt & 66N S Of a nozzle
assembly, which axigliyBleissisnkwasahiitcrentiaidhg srinchuckk QAR Aslyaniagapusly the spin

chuck comprises a plate parallel to the plate-like article, the plate having a central hole, through which

the non-rotatable fIHEHESHIPRIACHRBIRGS. f A6 Y30 hetireer It pHae R RIR GBS is selected as

not more than 0.5 mpdRyedaEanlyaietyyenttandds Ha)alneshar drsHealksthiaugh the gap but the
gas flows throu%]b the rotating gas no/7le or ?as nozzles. [0017] Although the spin chuck could work
| L

with fixed h&Mitg! elbricrietHGIEIRE ke aRchishiPHiGR ABreRS the fgilNEPKRR Preferably
comprises movable giippinstialearenisder ohisRias faedie dke griele st Kmedogansbreieasing it

when the plate-like article is taken off the spin chuck. This has the advantage that the gas for providing

the gas cushion catbeCEHEEE b PURRIIRE A% FROLEKIGRAER PeYItRLREDE A9 7EG hRadidN Ripply) is

turned on. Thereforenié isRFgRiadhntvigas E=prewding the gas cushion does not interfere with the
treatment fIL@d ie.g. quuidgqig[OOIB] In one embodiment the apparatus comprises at least two
non-rotatablY4 4luiff IFGAEY B§.oe A RLSeARMPRg ARSI DB RIGRticle's surface

facing the spin chudhantbenepferdlisponsinglgas (agpsllyingagas)[RNtPbianathey embodiment a
non-fotatable fluid né)rzrélnegiesdcr?gznz ggegrtg s l’ltl Higpse%ug%%'ular nozzie for feeding the rotating

gas distribution chamber. This enables a highly uniform axisymmetric

distribution of the gas flow. |

[0015] In a preferred embodiment the non-rotatable fluid nozzle and the
non-rotatable gas feed are elements of a nozzle assembly, which axially
projects through the centre of the spin chuck.

[0016] Advantageously the spin chuck comprises a plate parallel to the plate-like
article, the plate having a central hole, through which the non-rotatable
fluid nozzle leads through. If the gap between the plate and the nozzle is
selected as not more than 0.5 mm (preferably not more than 0.2 mm)
almost no gas leaks through the gap but the gas flows through the rotating
gas nozzle or gas nozzles.

[0017] Although the spin chuck could work with fixed holding elements (holding
the plate-like article by friction force) the spin chuck preferably comprises
movable gripping elements for gripping the plate-like article at its edge and
releasing it when the plate-like article is taken off the spin chuck. This has
the advantage that the gas for providing the gas cushion can be shut off or
significantly reduced when the fluid supply (e.g. liquid supply) is turned on.
Therefore it is possible that the gas for providing the gas cushion does not
interfere with the treatment fluid (e.g. liguid).

[0018] In one embodiment the apparatus comprises at least two non-rotatable



Brief Description of Drawings [0020] Fig. 1 shows details of a wet treatment apparatus according to the
present invention in a cross-sectional perspective view. [0021] Fig. 2 shows details of a wet treatment
apparatus according to the present invention in a cross-sectional view. [0022] Fig.3 shows a detailed
view of the non-rotating nozzle head. Best Mode for Caﬁrying Out the Invention [0023] Fig. 1, Fig. 2,
and Fig. 3 show different views of the core details of the wet treatment apparatus 'l according to one
embodiment of the present invention. [0024] The ag

, rloaratus comprises a sg[isn chuck 3 for holding and
rotating a wafer W and HONF6ERM G Mo 216 RELPRE" SRS 'K ANRICRAa%RiAss BB &£ Swhich is

mounted onto a rotatingsagptatiptateeddpif00ROGK iredsuppiort gitatend nis can (egtetvioagadating hollow
shaft 42 (rotor ich is part of a hol ft motc }{1 Q ft motor .has an outer stator
40s and an in \rgﬁgﬁorl. %Oé}%%m%i%}lé%gﬁﬁe%%egé%%kr;r{gﬁ: 'fﬁ!‘?%%fg p%orm%?tﬁaﬁv?/i%%#'r%rme plate
43 and a connecting pg®tZ4. The cylinder-like non-rotating nozzle head 20 is connected stationary to
the connectingmarid ciREgbbiihevangzle head 20 therefore leads through the hollow shaft 42 and the
support plate 41 leaving a small gap (0.05 - 0.5 mm) to the inner wall of the hollow shaft 42. This gap

peveen he ol el PaR L ot S S RL YR L ighe

connected to a U vice (not shown) thr on lihe’
spin chuck, which is mougitddrointe tiespeainpRamssrPgRite4ieMas an inner hole leaving a small gap

(0.05 - 0.5 mmyje-the pezzlehsad &l:19048] Rt avehR ke s mRupied aRipthe b3 brdy 10,
whereby an inwardly open gas distribution chamber 34 is generated. The cover plate 12 has a
invention in a cross-sectional view.

[0022] Fig.3 shows a detailed view of the non-rotating nozzle head.
Best Mode for Carrying Out the Invention

[0023] Fig. 1, Fig. 2, and Fig. 3 show different views of the core details of the wet
treatment apparatus 1 according to one embodiment of the present
invention.

[0024] The apparatus comprises a spin chuck 3 for holding and rotating a wafer
W and non-rotating nozzle head 20. The spin chuck has a base body 10,
which is mounted onto a rotating support plate 41.

[0025] The support plate 41 is connected to a rotating hollow shaft 42 (rotor),
which is part of a hollow shaft motor 40. The hollow shaft motor has an
outer stator 40s and an inner rotor. The stator 40s is connected to a
machine frame part 43, 44 with a frame plate 43 and a connecting part 44.
The cylinder-like non-rotating nozzle head 20 is connected stationary to
the connecting part 44.

[0026] The nozzle head 20 therefore leads through the hollow shaft 42 and the
support plate 41 leaving a small gap (0.05 - 0.5 mm) to the inner wall of
the hollow shaft 42. This gap between the hollow shaft 42 and the nozzle
head 20 is sealed by an annular duct 47, which is connected to a suction
device (not shown) through suction line 46.

[0027] The base body 10 of the spin chuck, which is mounted onto the rotating
support plate 41, has an inner hole leaving a small gap (0.05 - 0.5 mm) to
the nozzle head 20. '

[0028] A cover plate 12 is mounted onto the base body 10, whereby an inwardly

open gas distribution chamber 34 is generated. The cover plate 12 has a



5 central plate 11, which is mounted to the cover plate. The central plate 11 is shaped in order to
correspond to the shape of the nozzle head, wherein the central plate does not touch the nozzle head
leaving a small gap G2 between the nozzle head 20 and the central plate 11 with a distance in a range
of 0.05 and 0.5 mm. The inner hole of the central plate;11 corresponds to the nozzle 26 leaving a gap
G3 with a distance d in a range of 0.05 and 0.5 mm. [0029] At the bottom of the gas distribution

chamber 34 a plate9 is mounted tg the b late 10 leaying a chamber.between the base plate 10
and the plate 9 for the ?(F)%ﬁl? Bﬁegg? ?é 3? éat;?(;%t %%@?igoiéﬁ Fo%é%\é%rlg Icazlgerinec ed rﬁt)r%ﬁg? l%j]—:-er‘plate 10 by
the bearing 17. The clsssheedon thiglesdehcgerapid thisstaeebanst bbihe actrebetdnwhehegas

distribution chamber 34, [0030Q] bhesBLShuek-3 GomPHsesisix xdindticalashanegdpaiding elements
14 with eccentrically mounted g}nppmg pins 13. The gripping pins 13 are rotated about the holding

elements' cylinder axiSH/ OB Gear'a 6 RS YR G816 3 Phiidd ditimstitiansadB-dody 10 of
the spin chuck by holdingéher toth-greo. byanvemtisatlysmiesalie tredctBttapnateating through a not

shown slit in the base-bprdg)(\g\{]hélet(s)litg‘htlx rozt'I% %‘th(\—:}i ba%e-bo%(?)wvé}%thedh llow-shaft motor 40.
Thereby the cylindricaﬁqnoq ing elements 14°aré rotated and iRe gripioln% pllsnésa%t M fhto open
position. The tooth gemng6 drifddtheddatnyears 15, which are part of the holding elements 14. After

a wafer has begpalaced anin i aas salon BEYIAST ol aas igzales 30JYIRIMIDE @ibbing

pins 13, the base body is turned back and the tooth gear turns into close position driven by springs

(not shown). Thereby tHekassoHRDilts2avEshtaehRd Aidteicstdh ahassariate y GpdtHewafer. [0031]

The nozzle head 20 cgpyarises taragdinas{fidgyline P4. anasline 48 aprdyasndingdbiqvhich are
substantially parallel to the rotational axis of the spin chuck. The fluid line 24 leads to the fluid nozzle

26 for treating the wafr BGrPASE, RIARH FRE DB EEACh{Ick SotEs) AHd Y8 §ifPIBAEH ARk of the

non-rotating part of th.ewgaa@w.pty.t e dar provitinongastorgiiedisisinusitiamndmtbe ipper part of the
e e S SR e e gl namsn 0.

with eccentrically mounted gripping pins 13. The gripping pins 13 are

rotated about the holding elements’ cylinder axis by a tooth gear 16. The

tooth gear 16 is rotated against the base-body 10 of the spin chuck by

holding the tooth gear by a vertically movable rod 18 (penetrating through

a not shown slit in the base-body) while slightly rotating the base-body with

the hollow-shaft motor 40. Thereby the cylindrical holding elements 14 are

rotated and the gripping pins 13 turn into open position. The tooth gear 16

drives the tooth gears 15, which are part of the holding elements 14. After

a wafer has been placed onto the gas cushion provided through gas

nozzles 36 within the gripping pins 13, the base body is turned back and

the tooth gear turns into close position driven by springs (not shown).

Thereby the gripping pins 13 contact the wafer’'s edge and securely grip

the wafer.

[0031] The nozzle head 20 comprises three lines (fluid line 24, gas line 28, and
vacuum line 46), which are substantially parallel to the rotational axis of
the spin chuck. The fluid line 24 leads to the fluid nozzle 26 for treating the
wafer surface, which faces the spin chuck.

[0032] The gas line 28 is part of the non-rotating part of the gas supply line for
providing gas for the gas cushion. In the upper part of the nozzle head the

gas line 28 splits into four branches 29. The branches 29 of the gas line



non-rotating gas distribution chamber 30 opens into the rotating gas distribution chamber 34 through
twelve openings 32. [0033] An annularly arranged plurality of gas nozzles 36 is coax ally arranged with

respect to thgyresaienabaxis. Each gas nozzle is slanted outwardly by angapgie aofalaut 30 of the
rotational axis. [0034] More than 80% of gas, whigh has been supplied from the non-rotating gas

distribution chamber 30 into the rotating gas distribution chamber 34, is dispensed through the
openings 36 for providing the gas cushion in the gap 38 between the wafer and the cover plate 12.
[0035] The rest of tABdyEsaivAH IS BER intita gesdiatolwiéoroeampgasisitibution chamber 34, is

used for purging thg ga : = in nd the spin
chuck 3. [0036] G1 is th?%%%%ﬁ?gﬁt@ﬁﬁvﬁ%%%ﬁgﬁaﬁé ggggb%(%/%?g §9§e spin chuck.
]

Gas, which has be&istHRBHRIESAAMO Yap Ch RUEH B EtRRSIING82annular duct 47, which is
connected [90Bgsycian iBAPalAd Gl BRBRERNEARIIG WDSLRBH R0z sifhead 20

and the lower side of the central plate 11 and is the gap between the nozzle 26 a e central

hole of the central pR&RSEL [90088PEsiorE cetimrgERinas gl sie slrtigtgehaaTEbr Barendal duct - not

shown) is concentrigallis ar@ngsslarenst the apiReMask.dzor spinning liquid into different vertically
arranged annular ducts the stationary frame and the collecting chamber can be axially shifted against

each other Bk MR thinflan o8 980 8N i5H3 28 DefIoSURieth & N AR MPA-pRERiEE 988 liquid
treatment of a semig@pehinien WALHAS A88GHReth BRI WalatiisRiagsd Gnimihe gasicushion of the

spin chuck provided by gas, which is introduced through gas nozzles 36. The wafer freely floats on the

gas cushion. There3RBFISEYLYGIHENIIRG 2BSRHE 03B dos Gt evaRs: BiEbismdRtiRg the wafer's

edge. [0041] Then e dripktissatatrg aaekiraatmaatdisid F(%ﬁ* #n etchant) is dispensed onto the top

surface of the wafer througth liquid dispense nozzle 50. The liquid radially flows towards the wafer's
edge and ,g%ﬁi} offigdest of the gas, which has been introduced into thé rotating gas

distribution chamber 34, is used for purging the gaps G1, G2, and G3
between the non-rotating nozzie head 20 and the spin chuck 3.

[0036] G1 is the gap between the nozzle head 20 and the base body 10 of the
spin chuck. Gas, which has been introduced into gap G1 is removed
through the annular duct 47, which is connected to the suction line 46.

[0037] G2 is the gap between the upper part of the nozzle head 20 and the lower
side of the central plate 11 and G3 is the gap between the nozzle 26 and
the central hole of the central plate 11.

[0038] For collecting spun off liquid a collecting chamber (annual duct - not
shown) is concentrically arranged around the spin chuck. For spinning
liquid into different vertically arranged annular ducts the stationary frame
and the collecting chamber can be axially shifted against each other (as
disclosed for instance in US4,903,717).

[0039] in the following a process for liquid treatment of a semiconductor wafer is
described.

[0040] A wafer is placed onto the gas cushion of the spin chuck provided by gas,
which is introduced through gas nozzies 36. The wafer freely floats on the
gas cushion. Thereafter the gripping pins 13 are closed and hold the wafer
by contacting the wafer’s edge.

[0041] Then the chuck is rotated and treatment liquid (e.g. an etchant) is
dispensed onto the top surface of the wafer through liguid dispense nozzle

50. The liquid radially flows towards the wafer's edge and is spun off the



WO 2009/027194PCT/E1'2008/060375 7 wafer. The liquid partly wraps around the wafer's edge and
wets the peripheral region of the wafer's lower surface. [0042] Rinsing liquid is thereafter dispensed

onto wafer'sylgnsy)faagthereby displacing the treatment liquid from the tgp-sugfaee gshthe peripheral
region of the lower surface of the wafer. Howeversresidues of the treatment liquid may remain on the

lower surface. [0043] In order to remove these residues during rinsing the top surface, the lower
surface is also rinsed through the non-rotating nozzle 26. If the same rinsing liquids are used from
above and from bel@&f&heﬁeelimnld% padiyolenedtogsththeandfenn begeeydaretsrtramediate reuse.

While rinsing quU| (o) for the gas cushion is reduced to a
- nsing o o4 é‘ﬂéﬁvmétgt&gﬁ?ﬁ%

remaining mlnlmu so t |qu may not e nozzles 36 or into the gap G3. However, the
gas flow shilDB@]séévsa dimaid @&gﬁ@‘&f@ﬁﬂﬁﬂﬂm@mgtmmﬂ?mioh sadiatly thenebacross the lower

surface of the wafeg éEiEB %Hé’*?x%%tz‘ﬂe% 7 e 1 ’bsé”&fﬁfig'gn%‘ﬁm'!eﬁ%&%%{ | the lower

surface of the wafer during the rinsing step 044 ter the rinsing step a drying step Is performed

wherein drying gasréggmiti degtoviea Wtfff@gérﬂﬁﬂp@dpafﬁﬂ M@m‘@rlmmﬁadfﬁbﬁ\ below through
nozzle 26 and fromt ‘?Pﬁeem p#ggl ,Q]%z grﬁgh %Mﬂé%ﬁé% e1 Apparatus for wet treatment of a
ising:

single plate-like article compr a’spin chuck (1) for holding and rotating the plate-like article (W)

comprising [¥&4eis (13 ésr ﬁ@ltﬁﬁglﬂ%tm%ﬂﬂ%daﬁﬁ:@améftﬂm@-ﬂh@@&@ﬂ@@@@b%mvéfgas supply
means (36) for direcfing gag owardssihe Ride of the H@%er@é%%“ﬁéﬁz\’éhi%h agestasPin chuck,

wherein the gas supply means comprises a gas nozzle (34, 36) rotating with the spin chuck, for
providing a gas cushieiBéigwies are ypak e atewe and fheysipl@ndbrse liquids are

collected together and can be recycled for immediate reuse. While rinsing
liguid is dispensed through nozzle 26 the gas flow for the gas cushion is
reduced to a remaining minimum so that liquid may not flow into the
nozzles 36 or into the gap G3. However, the gas flow shall be selected
small enough so that the rinsing liquid, which radially flows across the
lower surface of the wafer, is not disturbed. In other words - the rinsing
liguid shall fully cover the lower surface of the wafer during the rinsing
step.

[0044] After the rinsing step a drying step is performed wherein drying gas (e.g.

- nitrogen or a nitrogen/2-propanol mixture) is supplied from below through

nozzle 26 and from above through nozzle 50.



characterized in that the apparatus further comprises - a fluid supply means (20) for directing fluid onto
the side of the plate-like article, which is facing the spin chuck, through a non-rotatable fluid nozzle. 2.
Apparatus according to claim 1 wherein the gas supply means comprises a plurality of gas nozzles
(36). 3. Apparatus according to claim 2 wherein the plurality of gas nozzles (36) are annularly arranged
with respect to the rotational axis. 4. Apparatus accgrding to claim 1 wherein the gas s 9 means
comprises an annular gas nozzle. 5. Apparatus according to claim 1 wherein the gas nozzle is
supplied thggyghea rotating gas distribution chamber (34), which is part of the spin chuck. 6. Apparatus
according to claim 5 wherein the rotating gas distribution chamber is fed through a non-rotating gas
feed (28, 29). Amssarasioansirarmimeolehassndler pintevikeoarictatabiepyimged comprises a

-rotatable Istrilgut] i Ulayl nQzzles.(32) or a
gl(i)tr-]sLoaSed an%ﬁa%r%%@gr@lgﬁr?g;{ée o?aﬂ?ngogjyﬂigérél)bbu%g%q’c%éa%ﬂé?ézw %&@Bﬁ%‘rﬁ us
according to clBlRRnSWharén fieddios hepkaiketbdnidelet(ire) pladetisnartintisaiggasderd (28,

29) are eIemer&gé)g m\egﬁﬁmé%wﬁ\m%ba%é%%n}%%i%g%aﬁr%&r%gfa%giEFin chuck. 9.

Apparatus according to Claim 1, the spin'c ( paralle to the plate-like
article, the platerhelginyRidefaegsibie spivghbakhithereimthe gestabepfivivermrs ledeguises/C 1..LP

gas nozzle (34, 36) rotating with the spin chuck, for providing a gas cushion
between the plate-like article and the spin chuck;

characterized in that the apparatus further comprises

- a fluid supply means (20) for directing fluid onto the side of the plate-like
article, which is facing the spin chuck, through a non-rotatable fluid nozzle.

2. Apparatus according to claim 1 wherein the gas supply means comprises a
plurality of gas nozzles (36).

3. Apparatus according to claim 2 wherein the plurality of gas nozzles (36) are
annularly arranged with respect to the rotational axis.

4. Apparatus according to claim 1 wherein the gas supply means comprises an
annular gas nozzle.

5. Apparatus according to claim 1 wherein the gas nozzle is supplied through a
rotating gas distribution chamber (34), which is part of the spin chuck.

6. Apparatus according to claim 5 wherein the rotating gas distribution chamber
is fed through a non-rotating gas feed (28, 29).

7. Apparatus according to claim 6, wherein the non-rotatable gas feed comprises
a non-rotatable gas distribution chamber (30) and a plurality of annularly
arranged nozzles (32) or a slit-shaped annular nozzle for feeding the rotating
gas distribution chamber (34).

8. Apparatus according to claim 7, wherein the non-rotatable fluid nozzle (26) and
the non-rotatable gas feed (28, 29) are elements of a nozzle assembly, which
axially leads through the centre of the spin chuck.

9. Apparatus according to claim 1, wherein the spin chuck comprises a plate (11)
parallel to the plate-like article, the plate having a central hole, through which

the non-rotatable fluid nozzle leads.



9 10. Apparatus according to claim 9, wherein the plate (11) has a gap smaller than %ﬁ#m betwee_n
the non-rotatable fluid nozzle and the plate (11). 11. Apparatus according to claim j\./‘ ein the spin
chuck comprises movable gripping elements (13) for gripping the plate-like article at its edge. 12. .
Apparatus according to claim 1, with at least two non-rotatable fluid nozzles. 13. Apparatus according
to claim 1, wherein a non-rotatable fluid nozzle is cognected to a liquid source.

10. Apparatus according to claim 9, wherein the plate (11) has a gap smaller than
0.5 mm between the non-rotatable fluid nozzle and the plate (11).

11. Apparatus according to claim 1, wherein the spin chuck comprises movable
gripping elements (13) for gripping the plate-like article at its edge.

12. Apparatus according to claim 1, with at least two non-rotatable fluid nozzles.

13. Apparatus according to claim 1, wherein a non-rotatable fluid nozzle is

connected to a liquid source.



