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conprising a rotary head for holding and rotating a
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s coils. Axial bearing may also be carried out by permanent magnets. Such a
rotary head, which is driven by drive means to suspend and drive the rotary
head without contact, may be called levitating spin chuck.

[0004] Itis an object of the invention to provide an improved system for treating a
plate-like article when being rotated.

[0005] The invention meets the object by providing a device for fluid treatment of a
plate-like article comprising a rotary head for holding and rotating a
plate-like article around a rotation axis, drive means to suspend and drive
the rotary head without contact, the drive means being arranged radially
around the rotary head, a substantially cylindrical wall, which is
substantially concentric to the rotation axis, wherein the cylindrical wall is
arranged between the rotary head and the drive means and is introduced in
the gap between the rotary head and the drive means, and axial moving
means for axially moving the rotary head and the wall along the rotation

axis relative to each other.



substantially concentric to the rotation axis, wherein
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between the rotary head and® the drive neans, and axi al
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treatnent or heating. Another advantage is to lift the
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be etheshmccHuck M dhelegated position e tiaitlal (fateYike AERIe can be
easily placed to or picked up from the spin chuck. This makes it possible to
treat a plate-like article in a closed chamber with liquid, gas or any other
fluid and close the chamber simply with a top cover.

[0008] Axial moving means may be selected from the group of hydraulic cylinder,
pneumatic cylinder, ball spindle, linear motor, belt drive. Such axial moving
means axially move the drive means and therewith indirectly the rotary
head. In another embodiment axial moving means are part of the drive
means, wherein axial bearing of the rotary head is provided as a sort of
linear motor. Thereby a rotary head can be axially moved relative to the
cylindrical wall without moving the drive means.

[0009] Preferably the gap between rotary head and drive means is in the range of
2 - 10 mm. A greater gap leads to a poor magnetic interaction between

rotor and stator of the magnetic drive assembily.



pneumati c cylinder, ball spindle, |linear notor, belt
drive. Such axial noving neans axially nove the drive
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anot her enbodi nent axial noving neans are part of the
drive nmeans, wherein axial bearing of the rotary head
is provided as a sort of linear notor. Thereby a
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picking or placing the plate-like article to the rotary head.

[0013] In an advantageous embodiment the openable cover is mounted flippable

so that each side of the cover can be selected to face the plate-like article
when treated. If such a flippable cover is used each side of the cover can
be equipped with different functional elements (e.g. ultrasonic transducers
or heating elements or a plurality of liquid dispensers or light emitting
elements (e.g. UV light)). For instance one side may be equipped with
liquid dispensing nozzles and vibrating elements (ultrasonic transducers)
whereas the opposite side is equipped with heating elements and a gas
source. For instance liquid ultrasonic treatment can be carried out under
elevated pressure (e.g. 2 bar) followed by a vacuum gas treatment at

elevated temperature (e.g. up to 200 - 500°C).
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of the cover can be selected to face the plate-Iike

article when treated. If such a flippable cover is
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the side of the plate-like article, whlch is not facing the cover. With axial
moving means the plate-like article can be brought close to the plate and
the distance d1 between plate-like article and plate can be selected from
some centimeters (e.g. 5 cm) to 0.1 mm or even 0 mm to contact the
plate-like article. A specific distance d1 can be selected e.g. to have an
optimum ultrasonic performance in the case when the first plate is
equipped with ultrasonic transducers.

[0018] If the first plate is part of a bottom member it thereby forms a cup together
with the cylindrical wall. When cup is filled with liquid the rotary head and
the plate-like article may be fully immersed. This leads to a possible
combination of single wafer technology with immersion technology. Such a

cup can be used with or without an openable cover.
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plate may be part of the cover or may be opposite the
cover and thus facing the side of the plate-Iike
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[0026] Fig. 4 shows a schematic cross sectional view of a second embodiment of
the invention in an open state.

[0027] Fig. 1 shows a schematic cross sectional view of a first embodiment of the
device 1 for fluid treatment of a plate-like article W according to the
invention in an open state. A lower frame plate 4 is connected to the upper
frame plate 2 by ball spindles 3. The ball spindles 3 are frame parts on the
one hand and are part of the axial moving means on the other hand.
Additional frame parts (not shown) may be provided in order to enhance
stability.

[0028] On the upper part of the lower frame plate 4 the bottom plate 7 of the
chamber is attached parallel to the lower frame plate 4. A cylindrical side
wall 5 is attached to the bottom plate 7 with its rotational axis A

substantially parallel to the ball spindles 3. The cylindrical side wall 5 is



[0023] Fig. 1 shows a schematic cross sectional view
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of a first enbodiment of the invention in an open

state for loading a plate-like article. [0025] Fig. 3

shows a schematic cross sectional view of a first
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[0030] The stator 11 is axially driven along the ball spindles 3 with ball spindle
drives 13. When lifting the stator 11 the rotary head 14 and therewith the
plate-like article W is lifted against the cylindrical sidewall 5, whereby
neither the rotary head 14 nor the stator 11 touches the cylindrical sidewall
5.

[0031] The rotary head 14 comprises gripping pins 18 for holding the plate-like
article (wafer W). Such gripping pins may be fixed, tiltable or eccentrically
movable as described above.

[0032] The cover unit 20 is located between the upper edge of the cylindrical side
wall 5 and the upper frame plate 2 substantially perpendicular to the
rotation axis A of the cylindrical sidewall 5. The cover unit 20 comprises a
frame for the cover 21 and a cover plate 22. The cover unit 20 is axially
movable connected to the ball spindles 3 through the ball spindle drives 23.

The ball spindle drive 23 thus may vertically move the cover unit 20 along
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di aneter of the rotary head?” 14 are sel ected so that
the gap g 1 between rotor and stator is in the range
of 2 - 5mm As there shall be air gaps between the
sidewal | and the rotor and between the si dewal | and
the stator. The i ckpess of ¢ S|de i S sonmewha
srra‘ihﬁé’iahtsﬂ@ﬁ'ets Befor% lﬁ“t% 1% MOVEC §°WH¥"ar utsrﬁeé“ed

dr i YRt HTbper €a5P bf ﬁ\'er!ﬂllﬁdrlcﬁyéléé‘Waﬁ@ Hy%@b Hifg 6&dil1ed
beanng-free disc notor Oor notor with magnetic

beawhigly js laeatad Irsaménmiarcgroeingbe cearmiatef r om
10033 R RSt RS Rt R A ety Rihe IPEe kP
bal plate@n tHosvester, gash al?rasc\fsh@trahwdcemgm%elssmatamracﬂéd bdne

t he 4 dth th t te-lik
r O P yﬂ“@%@éhﬁ?&%ﬁé;&%'@' a@op@gatgﬁéﬂ“?rg@a L‘r’ Ay
nel éfrlﬁﬁ'astolﬂﬁ: tFé?fs@[ld/erQ Qg%é’ély%%l‘s@ra%h@td? kheldlatcikeRicle

the cylindrical sidewal . [0031] The rotary head 14
con®rd sestorgfitigpplate- Imera;the Trwefht*ﬂ igianigne Reqysingeef Phke

o1 oGRS 5k oo it hE DL Bfe.RUles B ik By

[ 008 2deaiEaiebycthE @itrasohic tdstscdr@cat ed bet ween the upper
edge of the cylindrical side wall 5 and the upper

(0034 afvfirsh macinp sgmmrﬁ%l'ﬁ/a st pediire i e hemMPRES.
r ot ibkiom bk MM ¥ cdiicey tal F{edfIR Stppty nd2e

cover unit f}/corrprl ses a\/lfurarre&? the cover 2 1 and
a cmnbcratm by en ZQrOW)‘hethe ooeer pjatet222for $L8)pamgaﬂuu§} onovhel e

c o GRS b PO Tk Hoie” RO Bk oGt Do PRl nay
ver i Gaswiychaa \by vfah/% \!C’Q\Aﬂ!tbrnaﬁi/ély 20/ableangtéige Wal be provided
spindl es 3. Wen cover unit 20 is noved downward

"t nordap @H'C!sgawtgh beeensisuprabdieras meda WUl grxiea,
Si dgyc ﬁqéd.é WA cabf offter] S\bhSRakia %Jt e, Phhdatﬁcié Qasdest 1 n

an an roove in the cover
pl uethet fluyds;fT hus arhawlrauoptyrmmay @e;qukiklya‘o@vmd ihg dvingn

L aotematisy 6 s ErdiTnd Sao RARI el Bl B3R Bopne

[0035?:3,?2'6:?%@( me@qméwpﬁ/a%t)s iBANRESSNeeuhibaicet with dienber 6.
Medlum supply M2 is connected with a medium supply nozzle (indicated by
an arrow) in the bottom plate 7 for supplying fluid onto the surface of a
plate-like article, which faces the bottom plate. Consequently both sides of
a plate-like article may be simultaneously or alternatively treated with the
same or with different liquids. If the two sides of the plate-like article are
alternatively treated with different liquids or both sides are simultaneously
treated with the same liquid the liquids can be collected without mixing and
thus may be reused. When different liquids are simultaneously used on
each side they are mixed and therefore may not be reused. Medium supply
M2 is switched by valve V2.

[0036] Fluids are discharged through drain D, which is switched by valve V4.
However, fluids may also be discharged through media supplies M1 or M2

by applying vacuum to the respective supply pipe.



of ultrasonic transducers 25 nerely covers a radius of
the plate-like article or a sector of the plate-Ilike
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revolution of the plate-lik®& article the whole surface
of the plate-like article is treated by the ultrasonic
transducers. [0034] A first nmediumsupply M1 supplies
a first mediumto the chanber 6 . Mediumsupply M1 is
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[00351 A second nmedi um supply M is in fluid
[0038b naumacpioressing ¢leaning idydd isgdispansad ombstipguiacks of the
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t hedralnr D afesr ultfasaniel tedaementqe.gans MHe) thetdistindeageetivieen
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chanber. Sinult aneousl the chuck unit 10 is
thereafter displaced by gas ?/e g. N2). Additionally drying can be supported
by evacuation of the chamber. After purging the chamber with an inert gas
the chamber is opened and the plate-like article picked from the rotary
head.

[0039] Fig. 4 shows a second embodiment of the invention. This second
embodiment comprises two additional features, which however may be
applied separately.

[0040] The first additional feature is a flippable frame for the cover 21, which can
be flipped around a horizontal axis H. Beside the first cover plate 22 a
second cover plate 24 is attached to the frame for the cover 21. Heating
elements 26 are elements of the second cover plate and a media source
M3 is in fluid communication with a central nozzle. Alternatively either

cover plate 22 or 24 may be used. Such a flippable frame for the cover may



lifted as shown in Fig. 2 so that the rotor is easy
accessi ble by a robot end-effector (not shown, e.g. a

wo oook/10mved er gripper). The plate-like article RET/EBP2007/051152

pl aced onto the rotary head® 14. Thereafter the rotary

head is |l owered to working position, the cover is

closed (Fig. 3) and a treatnent process is started.

[ 0038] During processing cleaning liquid is dispensed

on baoth surfaces of the plate-Ii rticle thraugh
e} o8lys yseriiar B donpover Bt e ©r abaithgroy s didghpoth the

dr ajoB dRd th@bottdrh tae&ni ¢ treat ment (e g. 1.5 MHz) the
di stance d 1 between the plate-like article and the

[004db v Ee pecond additipodl featbreusheavntind iql4tis asasniral hatiensplatee? s
25, e - ,
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a_TARANAEY (Raidd cldindhmBabl préider nat i vel y such
periodicall'y altered pressure can be used below 1 bar
or around 1 bar (thus periodically switching from
el evated pressure to vacuum. After a further rinsing
step with D-water liquid is displaced either directly
with gas (e.g. IPA/N2) or by a second rinsing liquid
(e.g. 2-propanol). Such second rinsing liquid is
thereafter displaced by gas (e.g. N2). Additionally
dryi ng can be supported by evacuation of the chanber.
After purging the chanber with an inert gas the
chanber is opened and the plate-like article picked
fromthe rotary head. [0039] Fig. 4 shows a second
enbodi nent of the invention. This second enbodi nent
conprises two additional features, which however nay
be applied separately. [0040] The first additiona
feature is a flippable frane for the cover 21, which
can be flipped around a horizontal axis H Beside the
first cover plate 22 a second cover plate 24 is
attached to the frame for the cover 2 1. Heating



elements 26 are elenments of the second cover plate and

a nmedia source M3 is in fluid communication wwth a
weemwrned76fozzl e. Alternatively either cover plBCEERROTDOS1152

24 may be used. Such a flipgpable frane for the cover

maynot only be used for the top cover but also for a

bott om cover or for both the top and the bottom cover.

The second additional feature shown in Fig. 4 is a

central bottomplate 27, which is selected in shape
Claigisy size so as to be brought in close proximty to the

1. lb\ﬂ&@fdr'ﬂlﬁfél t?trattm&hteof alpIstedike aaRgEcobpidhyy be 0.5 - 2 mm
The bottom plate 27 i's equi pped vvlt% g%rasonlc
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- a substantially cylindrical wal
@ru@smafms and ig indendlgieed initbe gap bhbveaeptthe rcﬂaryebaaé anditilee diive
%ggdgyllndrlcal wal | is arranged between the rotary

8 the drive nmeans and is introduced in the gap

batisteesvitidimenns for pxiatvachozing thé eotdityi headrapanise wahdlong the
axi al moving means for axially noving the rotary head
riRiionrisglative feRPN #1Be% ot at i on aX| s relative to each

2. BEVIBE accordiRg Yo E18inf¢ Weﬁjélﬂ%é 80%' 7o o ‘éﬁﬁé gf'éqsélélﬁed from

axi al noving neans are selecte e group of

e drewpn ofdhycydulindglindep maensatic cyliniden db@H spindlel, lingsir manter,

Iégﬁﬁr notor, belt drive. 3. Device according to claim
Fein the gap between rotary head and drive neans

3. Devitdratdrdingngelaivh 12vherdif thayaptbetieh estagaekicinadirive
claim1 wherein the wall is part of a closable

PraRdisin thegapaa et £nd0pMMt e-1i ke article can be treated
4. Bbviée §€éo¢éﬁh§% 8laith ?W&ngﬁ]\f\lﬁltﬁ RParl & LG chamb%r,eso

pressure. 5. Device accor claim4 ereint
H:\Iab@atﬂlﬁedlhaﬁtiefe eaonlpr ireaied aha selectable pressure different to
ambient pressure.

5. Device according to claim 4 wherein the closable chamber comprises an
openable cover sealed against the cylindrical wall.

6. Device according to claim 5 wherein means for opening the openable cover are
simultaneously axial moving means.

7. Device according to claim 5 wherein means for opening the openable cover and
axial moving means are separated from each other.

8. Device according to claim 5 wherein the openable cover is flippable mounted so
that each side of the cover can be selected to face the plate-like article when
treated.

9. Device according to claim 1 wherein the openable cover is connected to a first
media source.

10. Device according to claim 2 with second media supply means to supply media

to a second side of the plate-like article.



openabl e cover seal ed against the cylindrical wall. 6.
Devi ce according to claimb5 wherein neans for opening

wo b@7aperabl e cover are sinultaneously axial nPET/RB2007/051152

11.

12.

13.

14.

15.

nmeans. 7. Device accordinglto claim5 wherein neans
for opening the openable cover and axial noving nmeans
are separated fromeach other. 8. Device according to
claimb5 wherein the openable cover is flippable
nount ed so. that ea%h side of the cover can be se|ected
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Vibratih@iedndshtwherein the first plate is part of a
bottom nenber thereby form ng a cup together with the
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second pl ate substantially parallel to the plate-Iike
article.



