Description DEVICE AND METHOD FOR WET TREATING
PLATE-LIKE-ARTICLES [0001] The invention relates to a device for wet
Weatertidt blate-like articles comprising a chuck for holding AGTHER8007/062489
plate-like article comprising an upwardly facing surface for receiving liquid
running off a plate-like article when being treated with liquid. [0002] Such
E%'é@ﬁﬁﬁéﬁr wet treatment of plate-like articles typically replace so called
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plate-like article, is that a high volumetric flow rate of the liquid that is
dispené@ﬁpﬂﬁﬁé- the plate-like article is necessary to keep the plate-like
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makes It possible to use slow flowing liquid in single plate-like article wet
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providing@dlevieier. Consequently the treatment liguid flows over the plate-like
article with 2 minimum speed. However, some processes, which are used
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



wet treatment of plate-like articles comprising: [0008] - a chuck for holding
a single plate-like article comprising an upwardly facing surface for

: uid running off a single plate-like article when being treated
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annular lip, wherein the chuck has an outer diameter grater than the
greatest diameter of the plate-like article to be treated, and [0009] - a
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liquid (e.g. mixture of organic solvent pm, rinsed thereafter at
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ring. The liquid can therefore be collected in a circumferentially arranged
liquid collector. If a multi stage fiquid collector is used, which has two or
more collecting levels underneath each other, liguids, which shall not be
coliected in the same collector (either because of compatibility reasons or
in order to separately reuse the fiquids), 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 thereafier 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



rpm it is expected that liquid flows from the circumferential annular lip onto
the rotating ring-surface, however this depends not only on the spin speed
but also on other parameters such as surface tension and viscosity of the

WA AR Volumetric flow rate of the liquid. [0012] If the deviggﬂﬁ‘%/ﬁgw 062489
comprises liquid dispensing means for dispensing liquid onto the surface
not facing the chuck (the upwardly facing surface of the plate-like article)
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and can freely flow across the surface only supported by gravity, without
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small enough that no liquid flows into the gap. Preferably the distance d is
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upwardly facing surface of the chuck has a bevel-shaped edge area,
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or mounted to a rotatable bowl with the chuck being arranged within the
bowl, RHETE S E@GFis formed between the chuck and the bowl, wherein
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has a bevel-shaped edge area, wherein the bevel-shaped edge area has
the size of 0.5 mm to 10 mm from the edge.
[0015] In another embodiment the rotatable part is part of or mounted to a
rotatable bow! 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



[0017] in yet another embodiment the chuck further comprises a gas feed
means for at least partial gas purging of the plate-like article's surface,
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the edge area of the plate-like article. This first gas guiding device avoids
that gas, which has been introduced into the gap between the plate-like
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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] Anocther 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-iike
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



circumferential lip of the chuck onto an upwardly facing rotating ring

surface, whereby the liquid is accelerated and spun off the rotating ring

surface, [0026] wherein the rotating surface is rotating faster than the
WHIatesR&SAtticle and wherein the inner diameter of the rotatiRfHREAE7/062489

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
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speed of a range of 0 rpm to 100 rpm (pre

erably O rpm to 50 rpm). [0028]
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embodiment [0032] Fig. 1 shows a schematic cross sectional view of a
preferred embodiment of the invention. [0033] Fig. 2 shows a schematic
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[0034]

[0035]

S.ag. capillaf:rg/ ring), [0035] Fig. 4 shows a schematic cross sectional

'E‘l%bf’e(r dn&ibbiGimang the distance d between the lip and the

upwardly facing ring surface is in a range from 0.1 mm to 5 mm.

In an embodiment of the method the chuck rotates at a spin speed of a
range of 0 rpm to 100 rpm (preferably O rpm to 50 rpm).

Preferably the rotating ring surface rotates at a spin speed of above 50
rpm.

Advantageously purging gas is introduced into the gap between the
plate-like article and the chuck and the gas flows towards the edge of the
plate-like article.

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.

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

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

Fig. 2 shows a schematic cross sectional view of a detail F2 out of Fig. 1.
Fig. 3 shows a detail as in Fig. 2 however showing an embodiment with a
gas guiding ring (e.g. capiliary ring).

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



of the invention within a multi level collector. [0036] Fig. 1, Fig. 2, and Fig.
4 show a schematic cross sectional view of a preferred embodiment of the
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concentric circles. The gas, which has been introduced into the gap
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5,513,668. [0041] A second hollow shaft 44 is coaxially arranged with the
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11 for dewingthBetween the base body 12 and the cover 13 a gas distribution

chamber 48 is arranged, which feeds gas through conduits 49. Gas is
introduced through the conduits 49 for providing a gas-cushion between
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 holiow shaft 44 is coaxially arranged with the fist hollow shaft 42.

These shafts together are coaxially fixed to the chuck 11 for driving the



chuck. The shafts are driven by a first hollow shaft motor 30. The inner

rotor 30r of the motor is fixed to the second hollow shaft 44 whereas the

outer stator 30s is fixed to a liftable mounting plate 7. [0042] A rotatable
WhAM Y 181 drranged coaxially to the chuck 11 leaving a gap 2R HEERRNA 062489

the chuck 11 and the rotatable bowl 20. The rotatable bowl is driven by a

second hollow shaft motor 33. [0043] The stator 33s of second motor 30 is
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descrit?ﬁqer diameter. The distance d between the ring surface 21 and the lip 14
is 0.5 mm.

[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 bow! 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 171 and/or

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



[0049] Liquid is dispensed onto the upwardly facing wafer surface through
liquid dispenser 3. The liquid flows towards the wafer edge, partly wraps

waro ! wafer however does not flow into the gap between thq wafer W
and t %;sﬁt?ﬁface 15 because gas 01 flows out of the gap. ExcPeCsTs/llw‘lléfﬁllod7 1062489

flows over the surface 15 towards the lip 14 onto the ring surface 21. No
matter whether chuck 11 rotates or does not rotate the liquid flows onto
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has been introduced by conduits 49 (as shown in Fig. 1). The gas used for
the gas cushion, on which the wafer floats, is routed away from the
peripheral area of the wafer. The gas guiding device 19 for routing the gas
away from the wafer has the form of a ring mounted onto the chuck 11 by
spacers 18. Alternatively the gas guiding device can be directly formed out
of the chuck base-body. The upwardly facing surface 15 of the gas guiding
device is a plane paraliel 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.



the surface 15, where it remains during process or flows outwardly

underneath the ring 19 towards supported by gas flow 02. Excess liquid

(liquid, which does not flow into the gap between the wafer W and the
WELHL71H flows over the surface 15 towards the lip 14 ontoP TG0 7/062489

surface 21. After liquid treatment qufiid in the gap between the wafer W

and the surface 15 is removed e.g. by centrifugal force, or gas flow 02.

855N maiterwhetberchugkyif fgtates oniders MatLataia theiguithier

flows onto the ring surface 21, where it is accelerated by the rotating ring

surfacede. dftteviiaDrIaEommg irwasfoRiont #ing B ireaveer thg wafer W and
centriygaLipens 1t eerelaciaddiuid salle driolRasel duniaidioraly

directed air flow A2 purges the gap between lip 17 and surface 28 an

merges WRFnNB2tintieer i etaaid s gHRBE I b FaRyl12Y PRefFesiBsSthauid
merged qas iadAede Aosianhenraideh radialheaHmard FEhoubnd the

colliding with outwardly flowing liquid which is flung off the rotating ring

surfacepfEcaSS lipws o\eaiftss Ui assvice RV e teatnelt erioIdhs e
articleg, coanprising ré fﬁ@ﬁ%ﬁ%ﬂﬁ@iﬂg@ﬂnglﬁ@@%lm@q%e wafer W

comprising an upwardly facing surface for receiving liquid running off a

plate- IR dhfc R TR g’éiﬁg’%ﬁt’@ﬂ’ ith RyRENHHETBIIIFE cRugRsdlow G2.
[00stsyardly herdergddar eircirtereptiabannidasimovherainthe ghuckdas onto

an outer diameter greater than the greatest diameter of the plate-like

article REHAE SHIERCHREr AR EFR LIRRRFRIRFRIEEIM S heds'a ik tRagurface 21
means:iy HdepsiPaitiRlrapsPiigirgehihe sy dasael themlagntkRgal force

article, which faces the chuck, and - a rotatable part with an upwardly
facing iy BRSSP 4BH IfFPRRERing liquid running off the
[osBIMEBiensal iRipEtiechrclowhar plaigbiatnadds mialakle itvrasgesirface

to the chuck, the ring-shapgﬁolB surface is coaxially arrangeg with respect to

the cirdhARISREEISTHMIIE AP, ThEFoRP QRINBRS SHTRETiNG-2RGHEY 2<-
surface rereaate tibam dngepuiei dismerer obthechutke andiibe igtancedward

o O LR HECH HIRE 2 L GHR HEA/ Y o LRt v H e RACBL ot

rotatablgg surface 21.



3. Device according to claim 1, further comprising liquid dispensing means

for dispensing liquid onto the surface not facing the chuck. 4. Device

according to claim 1, wherein the distance d is in a range from 0.1 mm toMCSLLP

2 mm. 5 Device according to claim 1, whgrein the circumferential annular

lip is formed so that the outer edge of the lip is facing downward. 6 Device
cording to claim 1, wherein the upwardly facing surface of the chuck

%jg'@ﬁevel-shaped edge area, wherein the bevel-shaped edge area has

[ he edge, 7 Devi ding to clai
T RETh THE PRLRAER o Pl 6 AicRB R olatable bowl with

h [ d within the bowl, whereby a MCSLLP 11 gap is .
formait B o OCLR Gk SN o B AETETT P e 2 HelaRedy facing
in tiseiraogeibe teesiniObouic amh2e mﬁaaoaeaiaa@gi%@mg@ri@émg treated
herei ings. being located ynderneath the chuck, _
o e S O A R 57 Crcumierota
trar@fening das intretieingdipebetmin itlae bawl cuite theiainatlsrd gReyise than the

accqrdingdp SIAMLEVIETRID FRY-IASSQUICR Isambi {05803, wherein the chuck
further comprises a gas feed means for at least partial gas purging of the

surface of the plate-like article, which faces the chuck, and

- a rotatable part with an upwardly facing ring-shaped surface for receiving
liquid running off the circumferential lip of the chuck, the rotatable part is
rotatable with respect to the chuck, the ring-shaped surface is coaxially
arranged with respect to the circumferential annular lip, the inner diameter of
the ring-shaped surface is smaller than the outer diameter of the chuck, and
the distance d between the lip and the upwardly facing ring-shaped surface

is in a range from 0.1 mm to 5 mm.
2. Device according to claim 1, wherein the chuck is rotatable.

3. Device according to claim 1, further comprising liquid dispensing means for

dispensing liquid onto the surface not facing the chuck.

4. Device according to claim 1, wherein the distance d is in a range from 0.1

mm to 2 mm.

5. Device according to claim 1, wherein the circumferential annular lip is

formed so that the outer edge of the lip is facing downward.

6. 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 mm from the edge.

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

to a rotatable bow! with the chuck being arranged within the bow!, whereby a



10. Device according to claim 1 wherein a peripheral side of the chuck
includes a first gas guiding device which routes most of the purging §&3SLLP
away from the edge area of the plate-like article. 11. Device according to
claim 10 wherein the first gas guiding dgyice has the form of an annular
nozzle, which is outwardly bordered by an inwardly facing annular edge

withya glinaiph suhisehiveRAIRs Bandbe RipteEKe ATCIS i ‘?n”ﬁ%egap has a

12. Device according to claim 10 with a second gas guiding device
undRisiaatednethsiannge hahjvaaspldsuraraierd0rher. guiding gas

from the first gas quiding device radially outwards. 13. Method for
%e"%ga&ﬁe%mrﬂram fk&'aftIEs MBRTSIRIHE Rndinge presints dete located

on asbepkdathhtiz @mady, holtrsim Matesbkeiagiclsdhs %ﬁlﬁﬂﬁ‘(ﬁ%\gl@l’? with a

urf least und th the plate-like article's edge,
B R ERk RIS Ei SRS o G ReRFeMREN dhaieus v da chuck,

urging. of th surfac oft Iate Ilke tlcle which faces the chuck,
gisp)[gns%ﬂggfcqﬁ?d oﬁgot ﬁf&% r%’(? SOLSE HABEMREle -

ti li t e of the e artlcl etting the .
Ilﬁqﬁu%%r{ﬁl%o%%'%? ?PNe arti cIe on h éﬁﬁjge I’?Ll?e YF includes
chlﬁﬁlﬂ&h@ﬁiﬁsgtfmegsi@mmndlymmm by@tmﬁwhﬁqmergmldllgas away from

wh ter di e r greater than the greatest
dlaﬂlg'lt%r f the %{;te eart%:ﬁerkl% it r%ated MCSLLP 12 - letting the

uqu@emeeo@etzsra%afglmwa@W@%Vméhﬁr&r@%mf (A R e Ras the

chuck onto an upwardly facing rotating ring surface
acc‘ﬁgg}fhﬁg@arﬁﬁg}gﬁ,ﬁf ORTRE rovhirty sy Buataly bordered by an inwardly facing

annular edge with a diameter, which is smaller than the plate-like article to
be treated.

12.Device according to claim 10 with a second gas guiding device underneath
the rotatable ring-shaped surface for further guiding gas coming from the

first gas guiding device radially outwards.
13.Method for wet treatment of plate-like articles comprising:

- 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, wherein the chuck further comprises a gas feed

means for at least partial gas purging of the surface of the plate-like article,

which faces the chuck,
- dispensing liquid onto the upwardly facing surface of the plate-like article
- letting the liquid flow towards the edge of the plate-like article

- letting the liquid run off the plate-like article onto the upwardly facing
surface of the chuck, which surface is outwardly bordered by a
circumferential lip, wherein the chuck has an outer diameter greater than the

greatest diameter of the plate-like article to be treated,



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 Ou‘ﬁ%SLLP
diameter of the chuck, and the distance d between the lip and the
upwardly facing ring surface is in a ranggfrom 0.1 mm to 5 mm. 14.
Method according to claim 13 wherein the chuck rotates at a spin speed of

a rangeeffyrrmdo §igQisrmuio- Methpd aﬁﬁwgiﬁgytof(él@iirgé 134 éginover the

the rotating ring surface rotates at a spin speed of above 50 rpm.

MetRbEUEIRIME ticrlitha S einte @givevirisly fasbeutdeating ihg surface,
gapebrasn e Rjalg ke digrand dhe SPHRANANBOAMIMMS surface

towards the edge of the plate-like article. 17. Method of claim™6 wherein

morg/hieasiBAh®lroténing tharpaeing @Astind Fuirdrawan fIeeSRRLHEE article and
areaj;\f the pI@{%—like article. 18. Method of claim 17 wherein more than 80
0

vol. W6 Btk dmbeéa%'ﬁm‘ﬁ@{h%fstﬁgem%ﬂf&l HidySrsmaleretiipn the outer

arealzintieteplafethisec Atk aiscthdegiauiward vedrereniRdnpraiditge upwardly

nngfesllélri%cﬁhg surface is in a range from 0.1 mm to 5 mm.

14. Method according to claim 13 wherein the chuck rotates at a spin speed of a
range of O rpm to 100 rpm.

15.Method according to claim 13 wherein the rotating ring surface rotates at a
spin speed of above 50 rpm.

16. Method according to claim 13 wherein purging gas is introduced into the gap
between 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 more than 80 vol.-% of the purging gas is routed

away from the edge area of the plate-like article.

18.Method of claim 17 wherein 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.



