Descri pti on DEVI CE AND METHOD FOR WET TREATI NG

PLATE- LI KE- ARTI CLES [ 0001] The invention relates to a
waoelewsozsipr wet treatment of plate-like articl BGI/EP2007/062489

conprising a chuck for holding a single plate-Iike

article conprising an upwardly facing surface for

receiving liquid running off a plate-like article when
Deberiptgprt reated with liquid. [0002] Such devices for wet
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Consggeinhyy the treatment liquid flows over the

plate-like article with a m ni num speed. However, sone
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the BRIAS. 91 GENBRG A o Wll 261 PAYGRNA) SRINFSEIGLaS taPane!

pl at gishjd¢g. article's surface. For such process it

seened | npossi ble to use single processors where the
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ot her hand seemto contradict each other.
in wet benches, sometimes need wet processes where the liquid shall

remain on the plate-like article or shall slowly run across the plate-like
article’s surface. For such process it seemed impossible to use single
processors where the liquid is spun off into a circumferential liquid
collector.

[0005] Another problem, which occurs with the above-mentioned devices for wet
treatment of a single plate-like article, is that a high volumetric flow rate of
the liquid that is dispensed onto the plate-like article is necessary to keep
the plate-like article completely wet during the process. The requirements
to keep the plate-like article’s surface wet on the one hand and to spin the
liquid off on the other hand seem to contradict each other.

[0006] Therefore it is an object of the invention to provide a device and a process
technique, which makes it possible to use slow flowing liquid in single
plate-like article wet processors.

[0007] The invention meets the objects of the invention by providing a device for



[0006] Therefore it is an object of the invention to
provi de a device and a process techni que, which nmakes
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i nvention neets the objects of the invention by
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in order to separately reuse the liquids), can be separately collected when
radially flung off the rotating ring-shaped surface of the rotating part. For
changing from one collecting level to another the collector and the
ring-shaped surface are vertically moved relative to each other.

[0011] In a preferred embodiment the chuck is rotatable, which brings the
advantage that the plate-like article can selectively be treated whilst
rotating or whilst standing still. E.g. the plate-like article can be treated by
a photoresist stripping liquid (e.g. mixture of organic solvents) at O rpm,
rinsed thereafter at a 10 to 200 rpm and then spin dried at 3000 rpm.
During all these treatments at different spin speeds the rotatable

ring-surface may spin at the same spin speed, e.g. 200 rpm. Below 100



[001 1] In a preferred enbodi nent the chuck is

rotatabl e, which brings the advantage that the
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rotating or whilst standing still. E.g. the plate-Ilike

article can be treated by a photoresist stripping

liquid (e.g. mxture of organic solvents) at 0 rpm
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enough that no liquid flows into the gap.” Preferably
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rotatable bowl with the chuck being arranged within the bowl, whereby a
gap is formed between the chuck and the bowl, wherein the gap has a
distance in the range between 0.05 mm and 20 mm. This embodiment
brings the advantage that if liquid may run into the gap between the
rotatable part and the chuck that such liquid will be driven out by
centrifugal force even if the chuck does not rotate. This effect can be
further supported when the bowl has openings being located underneath
the chuck, wherein the openings are in communication with a gas source
for transferring gas into the gap between the bowl and the chuck. Said gas
source is ambient air.

[0016] As an alternative to the bowl the rotatable part can be a ring which is

rotatably mounted directly to the chuck and driven by a motor, which is



di stance in the range between 0.05 mmand 20 nm This
enbodi nent brings the advantage that if |iquid may run
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chuck surface for receiving liquid. This omts
or splrfadees bei ng generat ed by gas which m ght flow
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coming from the first gas guiding device radially outwards. This second

gas guiding device avoids that gas, which comes from the first gas guiding
device and/or from the gap between the chuck and the rotatable part,
collides with the liquid that flows over the circumferential annular lip of the
chuck onto the ring-shaped surface of the rotatable part. This omits
bubbles or splashes being generated by gas which might flow out of the
gap between the circumferential annular lip and the ring-shaped surface.

[0020] Another aspect of the invention is a method for wet treatment of plate-like
articles comprising:

[0021] - placing a plate-like article on a chuck for horizontally holding a plate-like
article, the chuck having an upwardly facing surface at least underneath
the plate-like article’s edge,

[0022] - dispensing liquid onto the upwardly facing surface of the plate-like article
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[0030] Process results can be further improved if 80 vol.-% of the purging gas is

routed away from the edge area of the plate-like article. The results can be
further improved if more than 80 vol.-% of the purging gas, which has been
routed away from the edge area of the plate-like article, is guided outward
underneath the rotating ring surface.

[0031] Further details and advantages of the invention will become apparent from
the detailed description of a preferred embodiment.

[0032] Fig. 1 shows a schematic cross sectional view of a preferred embodiment
of the invention.

[0033] Fig. 2 shows a schematic cross sectional view of a detail F2 out of Fig. 1.

[0034] Fig. 3 shows a detail as in Fig. 2 however showing an embodiment with a
gas guiding ring (e.g. capillary ring).

[0035] Fig. 4 shows a schematic cross sectional view of a preferred embodiment



[ 0029] Advant ageously purging gas is introduced into

the gap between the plate-like article and the chuck
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the chuck 11 and the wafer W, on which the wafer floats. The gas
distribution chamber 48 is fed with gas from the hollow shaft 42 through
conduits 47 on the upper end of the hollow shaft 42. A plurality of e.g.
twenty four upwardly facing gas conduits 49 are arranged in two
concentric circles. The gas, which has been introduced into the gap
between the wafer and the chuck leaves this gap as gas flow G1 (dotted
arrow in Fig. 2).

[0040] Six upwardly projecting gripping pins 16 securely grip the wafer W so that
it is rotated with the same spin speed as the chuck. The gripping pins 16
are eccentrically movable, which mechanism is not shown. Details for such
mechanism can be seen in US-Patent 5,513,668.

[0041] A second hollow shaft 44 is coaxially arranged with the fist hollow shaft 42.

These shafts together are coaxially fixed to the chuck 11 for driving the
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a cover 13 fixed to the top of the chuck's base body
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[0046] Between the inner hollow shaft 42 and the outer hollow shaft 44 a second
gas channel is formed which feeds the gap 24 between the rotatable bowl
20 and the chuck 11 with gas through conduits 46. Therefore particles,
which might be generated by ball bearing 36 are moved downward
whereas the labyrinth seal 23 between chuck 11 and bowl 20 is purged
with clean gas.

[0047] A plurality of air conduits 27 are formed into the bowl 20, wherein the
conduits 27 have a higher distance to the rotation axis than the labyrinth
seal 23. The air conduits 27 feed ambient air through gap 24 towards the
gap between the lip 14 and the ring surface 21. The outwardly directed air
flow A1 (dotted arrow) in gap 24 is generated when the chuck 11 and/or

the bowl! 20 rotate. This outwardly directed air flow A1 is generated by



[0044] The upwardly facing surface 15 of the chuck 11
is bevel ed downward at its outer periphery so that a
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bevel - shaped edge area has s&an extension of 2 mmfrom
the edge. The lip 14 is overlapping the upwardly
facing ring surface 2 1 of the rotatable bow 20.
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of the chuck base-body. The upwardly facing surface 15 of the gas guiding
device is a plane parallel to the wafer.

[0051] A second gas guiding device 22 having the form of a ring is mounted onto
the rotatable bowl 20 by spacers 26. Gas (G2) coming from the gap
between the first gas guiding device 19 and chuck base-body 12 is guided
into the gap between the second gas guiding device 22 and the rotatable
bowl 20. The upwardly facing surfaces 15 and 21 have the same functions
as in the embodiment shown in Fig. 2.

[0052] Like the lip 14 overlaps the ring surface 21 a second lip 17 underneath the
lip 14 overlaps the second upwardly facing lower ring surface 28.

[0053] Following the treatment of a wafer with a device according to the second

embodiment (details shown in Fig. 3) is described.
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surface 2 1. No matter whether chuck 11 rotates or
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2 1, where it is accelerated by the rotating ring

surface 2 1 and the liquid is flung off the rotating

ring surface 2 1 into the selected liquid collector.
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surface 15) flows over the surface 15 towards the lip
14 onto the ring surface 2 1. After liquid treatnent
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15 is renoved e.g. by centndfugal force, or gas flow
&2. [0055] No matter whether chuck 11 rotates or does
not rotate the liquid flows onto the ring surface 2 1,

Claimsre it is accel erated by the rotating ring surface 2
and heI| idis flyun the rotating ring
1. Rerise coovet BhAtnart of plRiSHRe arisls fODHRBYs el oot e

w N

.0"

9.

| 1 Qehgciefdr! ‘Hlﬁ : i@@mgilat@ﬂ(\é@irﬁélérﬁr@rﬁr&?r@aﬁ'ugv%ﬁgl‘{yfacing

A2 purges t ltp 17 a ace 2
neurtpee for retce@ﬂng |hqu|lderug amgmﬁ apdaiedike fantce Mheanbkeing trgated

22. Th t | A2 [ Q). i )
Aqite fidsiar B in o PR Sy RPrdied byt frciwerentiah
o4 R iy, v&Hé?léanﬂgdh%k %a%n%htbﬁdlamgr @faft?rtthﬁn the greatest

rotating ring surface d ai ns or wet
t dieetetemaf tbé p;tﬁta{llkelarkcdeambedrmeatcsrrml sing - a chuck

f ' ingle pla k ticl
R Elapie Bt itieh obetag adiag sPoirare et aer S asEving
quUI@a@@ﬁﬁbH'tKS cﬁ‘étﬁr‘n?ér@nﬁ‘é]qm &Qh@%hhél@%@%t‘ﬂtékﬂe part is

wherein the chuck is outwardly bordered by
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diospemi ng means for di spensing liquid onto the
Iﬁrface not .. f aci ccor
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g8 that the outer edge of the lip is facing downward.

Device according to claim 1, wherein the upwardly facing surface of the chuck

has a bevel-shaped edge area, wherein the bevel-shaped edge area has the

size of 0.5 mm to 10 from the edge.

Device according to claim 1, wherein the rotatable part is part of or mounted to

a rotatable bowl with the chuck being arranged within the bowl, whereby a gap

is formed between the chuck and the bowl, wherein the gap has a distance in

the range between 0.05 mm and 20 mm.

Device according to claim 5, wherein the bowl has openings being located

underneath the chuck, wherein the openings are in communication with a gas

source for transferring gas into the gap between the bowl and the chuck.

Device according to claim 6 wherein said gas source is ambient air.

10. Device according to claim 1 wherein the chuck further comprises a gas feed



to 2 mm 5. Device according to claim1l, wherein the
circunferential annular lip is forned so that the

woeisn7stge of the lip is facing downward. 6. BEVER®07/062489
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according to claim1, wheratn the upwardly facing

surface of the chuck has a bevel -shaped edge area,

wherei n the bevel -shaped edge area has the size of 0.5
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claimb5, wherein the bow  h openi n, in
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nbient air. 10. Device according to claim1l wherein
tFeAtEAuck furt her conprises a gas feedneans for at
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plate-li ke article, which faces the chuc wherein a
petatphlkerring- shalmdaisum‘dr@ foh furkherrgrlididg gas dqrmlsg fopas the first gas
gU|§Jng devi ce,. tes nost of the purging gas

IngrdsyiGe @ :eoc YV S’of the plate-like article. 11.
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14.

15.

16.

gui di ng device has the formof an annul ar hozzl e,
whplabingsa plata‘vhkejlamclt&)onier@wcbjoralmomznmwl Iyoldl:mglawglate -like

annul a e th a dianet

FBele S tiuhayiag e i iy for g Sletace 31 Taasy ot Heath the
a@gfym@gmt:%%a@@ 8 with a second gas quiding device
underneath the rotatable ring-shaped surface for
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a plate-like article, the chuck having an upward
fefdhe @hsmk Haloieh surfagads outvdad lyeactrtlenelddoyph @treunnncedrentlal lip,
W ﬁclercellr?thse ghLﬂ:?( has an outer diameter greater than the greatest diameter of
the plate-like article to be treated,
- letting the liquid run off the upwardly facing surface over the circumferential
lip of the chuck onto an upwardly facing rotating ring surface, whereby the
liquid is accelerated and spun off the rotating ring surface
wherein the rotating surface is rotating faster than the plate-like article and
wherein the inner diameter of the rotating ring is smaller than the outer
diameter of the chuck, and the distance d between the lip and the upwardly
facing ring surface is in a range from 0.1 mm to 5 mm.
Method according to claim 13 wherein the chuck rotates at a spin speed of a
range of 0 rpom to 100 rpm.
Method according to claim 13 wherein the rotating ring surface rotates at a
spin speed of above 50 rpm.

Method according to claim 13 wherein purging gas is introduced into the gap



- dispensing liquid onto the upwardly facing surface
of the plate-like article - letting the liquid flow

w0 owands1t he edge of the plate-like article - PEL/EPING7/062489
the liquid run off the platie-like article onto the
upwardly facing surface of the chuck, which surface is
outwardly bordered by a circunferential |ip, wherein
t bhetwelendhke Ipdesedike auticde atidahe tobuclgvedttee gabdlowshewards the

greate diameter of the plate-like article to be
Dok ahthe PIRECHEATERe |1 bu d run of i the upwardly
17f et SHIART%e Wrei'hr}ﬁ?lcé fHeHBRy &Nt 8t th!e'r@rgfnlgtéb% is routed
chuck onto an upwardly facing rotating ring Surface,
wivag bpnt the ¢edgpiarta of the pidtedideedticlad spun of f t he
rotati ri.n urface wherein e rotafing surface ig.
18y efiadif ¢l 27 Wiekanemarnaned Yl oot inethuiding Gas, Which has
DTS PSP IRim ETBYEare] of P HEk AW kS Hier
dowtivand endetneatie 8re tdtating pngadrfade upwar dl y faci ng
ring surface is in arange from0.1 nmto 5 mm 14.
Met hod according to claim 13 wherein the chuck rotates
at a spin speed of a range of O rpmto 100 rpm 15.
Met hod according to claim 13 wherein the rotating ring
surface rotates at a spin speed of above 50 rpm 16.
Met hod according to claim 13 wherein purging gas is
i ntroduced into the gapbetween the plate-like article
and the chuck and the gas flows towards the edge of
the plate-like article. 17. Method of claim 16 wherein
nore than 80 vol.-%of the purging gas is routed away
fromthe edge area of the plate-like article. 18.
Met hod of claim 17 wherein nore than 80 vol.-% of the
purgi ng gas, which has been routed away fromthe edge
area of the plate-like article, is guided outward
underneath the rotating ring surface.



