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another and displacing a rotatable carrier vertically, through which different liquids may be
caught in different annular chambers and thus separated, collected, and used again, is also
known. In this case, liquid sprays are problematic in that the sprays of one liquid may reach
the chamber of another liquid, through which this liquid is contaminated.
25
The object of the present invention is to avoid liquid sprays and to guide the liquid applied to
the wafer away from it. A further object of the present invention is to guide liquid applied to

the wafer away from it, independently of whether and at what speed the wafer rotates.

30  Accordingly, the present invention in its most general form suggests a device which includes
a carrier for receiving the disk-shaped object, a liquid supply device for applying liquid onto a
disk-shaped object located on the carrier, and a liquid catch ring, which is positioned
substantially coaxially to the carrier and is rotatable around the axis of the liquid catch ring,
the liquid catch ring being movable in relation to the carrier. This relative motion may be an

35 axial displacement or a rotation.

The carrier (chuck) for receiving the disk-shaped object may be a vacuum chuck or a pin
chuck, for example. In a vacuum chuck, the wafer is held on the carrier surface by a suction
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The carrier (chuck) for receiving the di sk-shaped object may be a vacuum
chuck or a pin chuck, for exanple. In a vacuum chuck, the wafer is held on
t he carriwo 2urdoagie by a suction CONFI RVATI ON COPY WO 2004P0@B®06441

PCT/ EP2003/ 006441 -2 device. In a pin-ehuck, the wafer is held around its
circunference by gripping elenments (e.g. pins). These pins may be
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rotate at different speeds, as it may be necessary, for an optimum process result, to rotate
25 the carrier very slowly or even stop it, while a minimum speed is necessary to throw off liquid.

In one embodiment, the liquid catch ring is rotatable in relation to the carrier. The liquid

catch ring is not directly connected to the carrier and is rotatable independently thereof. This

provides the advantage that liquid applied to the wafer is guided away from it independently
30 of whether and at what speed the wafer and/or the carrier rotates.

In a further embodiment, devices are provided for axial displacement of the carrier and liquid

catch ring in relation to another.

35 A device for axial displacement of the carrier and liquid catch ring in relation to one another
may move either the carrier or the liquid catch ring, or both the carrier and the liquid catch
ring. This possible vertical relative movement of carrier to liquid catch ring provides the
possibility of exposing the carrier sufficiently that a wafer may be easily laid on the carrier



ring. This possible vertical relative novenent of carrier to liquid catch
ring provides the possibility of exposing the carrier sufficiently that a
waf er nmaywbeoezm®islyy | aid on the carrier WO 2004/ 001812 PCT/HER@G0844006441
-3 and renmoved fromthe carrier using typical neans (robot end effectors).
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It is advantageous if the inner surface of the liquid catch ring is implemented as conical. This
allows the conveyance of the liquid with uniform resultant by the centrifugal force,
25 independently of where the liquid hits the inner surface.

Furthermore, a floor, which rises radially inward, may be shaped onto the lower end of the
liquid catch ring in the device according to the present invention. In this way, liquid is
collected even better. If the inner diameter of the floor is selected to be smaller than the
30 diameter of the carrier, or the inner diameter of the floor is selected to be smaller than the
wafer diameter (if the carrier is smaller than the wafer), then the floor may catch liquid flowing

off of the carrier or wafer directly even if the wafer is stationary (not rotating).

In a further embodiment, at least one annular chamber, which is open inward and in which
35 liquid thrown off of the liquid catch ring is collected, is positioned around the liquid catch ring.

This device may also have at least two annular chambers, the openings, which face inward,
being positioned one below the other. In this case, devices are provided for axial



This device may al so have at | east two annul ar chanbers, the openings,

whi ch face inward, being positioned one below the other. In this case,
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Further details, features, and advantages of the present invention result from the following
description of the exemplary embodiments of the present invention shown in the drawing.

Figure 1 shows schematic axial sections of an embodiment of the device according to the

25 present invention.

The device includes a rotatable carrier 1 (chuck), a liquid catch ring 2 positioned around the

carrier 1, and a unit of three annular chambers 4, 4’, 4", positioned around the liquid catch

ring 2. Carrier 1, liquid catch ring 2, and chamber unit 3 are positioned coaxially to one
30 another.

The carrier 1 is mounted rotatably on the baseplate 18 by a bearing unit (not shown). The
carrier may be set into rotation RC by the motor-drive unit 20 (using a belt drive here).
Typical rotation speeds of the carrier while a wafer is treated are 0 to 4000 rpm (revolutions
35 per minute). A drip edge 14 is shaped around the circumference of the carrier, in order to

allow treatment liquid to run off even at low speeds or if the carrier is stationary.



Typical rotation speeds of the carrier while a wafer is treated are 0 to
4000 rpm (revolutions 35 per mnute). A drip edge 14 is shaped around the
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25 indicated by the arrow A. At low speeds of the carrier (below approximately 50 rpm) the
liquid runs off of the drip edge 14 and is collected by the floor 7 of the liquid catch ring 2. In
both cases, the liquid is conveyed in the direction of the passages § and through them,
supported by the centrifugal force of the rotating liquid catch ring. In order to avoid sprays as
much as possible, it is advantageous if the speed of the liquid catch ring is adjusted to the
30 speed of the carrier and/or the liquid thrown off of the wafer. The two rotation directions are
to be identical and the speeds are to differ from one another by not more than a factor of 2,

and are also not to differ by more than 200 rpm.

The chambers 4, 4', 4" are formed by the rings 3, and are also separated from one another
35 by the rings 3. The rings 3 lie concentrically in and/or over one another and therefore have
diameters, which increase from the inside to the outside. The chamber unit is attached to the
baseplate 18. A different liquid may be collected in each chamber. Each chamber is
emptied by a suction line 8, 8', 8" assigned thereto. Liquid is suctioned off in this case.
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fo t se

I hapb t
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applying I1i onto a dra ect oéa d on e carrrer; and
only from the annular chamber, Wthh is connected to the selected suction line.
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1.3 aliquid catch ring (2), which is positioned substantially coaxially to
the carrier (1) and is rotatable around the axis of the liquid catch ring,
t he |i quiwocat«teisizng bei ng novable relative to the caPCr@EP20@/006Hae devi ce
according to Caim1, wherein the |liqui.g.catch ring is rotatable in
relation to 10 the carrier. 3. The device according to Caim1, wherein it
i ncl udes depmimesihed) for axial displ acerrent of carrier (1) and liquid
catch ring (ﬁ%ln rel ation to one anoth 4. The device according to Caim
1, wher ei n't Hedevigefordreating d'F@"f‘*@P‘éE’%lB‘Ft%“05““191'@”&’@\/‘(‘9% iR&cording to C aim
1, V\ﬂer ein Ehm dilo%mét'eﬂ)fdr@ceﬂlfngtth@dlbk’lﬂeipediUlﬁjéape (6) of the 15 liquid
catc ring (2 | directi.on eV| §€paG i to
Qe m 1 wner bR i EHE PRl ReST R for eRe otia oo 2 iabed pBEOSTaSd oh

t hr oughs whi ch t hiee daripni ahdmay be conveyed radial ly out vvard 7. The device
according to [ ek i mssﬁl,g@ﬁt | t(1j he
points of the"’ ?aqlgalugi %éz{a\‘gthcr'{?dr P?] Jh? r{@ddoév\lﬂ Ig)r(r:gg){aﬁy A ?gn%n(er
surface (6) is &ndlisetabloground the gxisyefdhe E%{*d 6%5&99 tge i Cﬂ@\/f"@ﬂebemg
according to C gidhBe ré@émgedmetcg.e,e}nner surface (6) of the liquid catch
ring (2) s inplenmented as. c devi accor ,
Wherel 1 a 41 GO ETES SRS 14 LY Tt J18 A SPch 0 1S Felpatle S AIPRE
bot t om@nd ofthé bariér qU| d catch ri ng (2) 25 10. The device according to
Caimai, ergin at eas 0 ann j i.s..,qpen inward
and 10 i oh THeqisThe PRETIRS BBl oo BTG ek fhpeb g ot GoBig R
col l ected, i of cprgsi (1) andiguireatehding ke in letﬁJDrdtOGmte(ﬂﬂotlhﬁhg (2). 11. The device
accor di n9 4.0 % ﬂeadevhégcconﬁrvd RBEI&Hhn 1, mérfe.ntmpcaamqhﬁg rffaapers (4, 4'),

wher ei n peni ngs faci ng)ocl nward are positioned one bel ow the other, and
devi ces (25%) H‘reé’e‘”%aﬁ%%q}?%l lpigy 1. peeqin @Fglﬁf%&ér@h?fﬂéﬁ inpefAvHRGes( IQf they: )
and |iggid catqgia cgicngnéez))vbﬂ'bsr.@tr@tdxgnd.ie@t.orpne anot her. 12. The device

di t th f
Fhe” 1T oo Enedleep e 95t i Bitha. SREpo o R St e BAIMSE rih @BSS5gls e
devi ce accor ds))@rm@h@rmmhémquud/\ﬂney be mmhwdaadnélmeMe annul ar chanber (4)
and t h.e 35 C'Iar{er(!ie(\a’/ ce(a]c):or%rng tgc&laﬂ\' ?p\llr?eqaﬁl%eerad&l rp%s%&béj @3 a(?e %gtegrfa?ttmaer In

the axial directi
points of the liquid catch ring (2) at which the diameter (D) of inner surface (6) is at least

20 locally greatest (Dmax).

8. The device according to Claim 5, wherein the inner surface (6) of the liquid catch ring (2)
is implemented as conical.

9. The device according to Claim 5, wherein a floor (7), which rises radially inward, is
shaped onto the bottom end of the liquid catch ring (2).

25 10. The device according to Claim 1, wherein at least one annular chamber (4), which is
open inward and in which liquid thrown off of the liquid catch ring (2) may be collected, is
positioned around the liquid catch ring (2).

11. The device according to Claim 10, having at least two annular chambers (4, 4'), wherein
the openings facing inward are positioned one below the other, and devices (25) are

30 provided for axial displacement of chambers (4, 4') and liquid catch ring (2) in relation to
one another.

12. The device according to Claim 11, wherein at least a part of the outer surface (7) of the
liquid catch ring (2) has the shape of a cylindrical sleeve.
13. The device according to Claim 10, wherein the at least one annular chamber (4) and the

35 carrier (1) are not displaceable in relation to one another in the axial direction.



