WO 2007/099021 PCT/EP2007/051174 1 Description DEVICE AND
WMELI@%PZFOR LIQUID T.REATIII\IG.DISC-II_IKE ARTI.CLES. [?%%PEH(%/OS“M
invention relates to a device for liquid treating a disc-like article” More par-
ticularly the invention refers to a device for fluid treating a disc-like article,
which comprises a spin chuck for holding and rotating a disc-like article,

dispensing means for dispen @ﬁﬁ!ﬁl{&iﬂme disc-like article, liquid
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facing the disc-like article whenARlqip(tpepraating means. [0002] The
spin chuck may be a vacuum spin chuck, an edge contact only spin
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carrying ultrasonic transducer and thereby applying, or just for filling a

gaf Butiser thendiBEalkE ahekl g radratyine Witscdikiiiciootapssigaigeans

dispeasipenmeansunbynie wdiguidinozzie Bosa1R thelcantenafdhef@laigdiccting

Such liquid dispensin ns.may dispense liquid onto the disc-like .
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often is called a "cup” éven though it “"does not necessarily have a closed
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thawghidt is not closed on all sides. [0006] With such a device with a spin

huck and a plate (facing.the disc-like article) it mjght occur that liquid
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An]ﬁta'act of the invention is to avoid that such a mist adheres to the
disc-like article's surface. [0008] The invention meets the object by
(0004 brovidinélaid elipe iR iqudireatnbpadiaidiszikecirticle Boniprising e plate.
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semiconductor wafer) and the plate, and thereby totally filling the gap.

[0005] The liquid collecting means (liquid collector) often is called a “cup” even though it
does not necessarily have a closed bottom. Another word often used for the liquid
collector is “chamber” even though it is not closed on all sides.

[0006] With such a device with a spin chuck and a plate (facing the discdike article) it
might occur that liquid drops remain on the plate surface. The remaining liquid drops
may be formed into mist when the discdike article spins close to the plate.

[0007] An object of the invention is to avoid that such a mist adheres to the disclike
article’s surface.

[0008] The invention meets the object by providing a device for liquid treatment of a disc-
like article comprising, a spin chuck for holding and rotating a discdike article,
dispensing means for dispensing liquid onto the disclike article, liquid collecting
means for collecting liquid, which is flung off the discdike article when rotated, a plate
arranged parallel to the discdike article and facing the discdike article when held by
the rotating means, and gas-guide means for directing gas parallel to the plate across

the plate.



arranged parallel to the disc-like article and facing the disc-like article
when hell by the rotating means, and gas-guide means for d'r%crf'/'fggz%oa%usnm
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the ambient opposite o ]the exhaust when the exhaust is connected to a
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Iment the gas-guideé means comprises an exhaust chamber and a
gas’8#tf-ce chamber. The exhaust chamber has the shape of a first
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second_section of a ring chamber. [0012] Preferably both sections of a
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wall the gas iS forced to flow across the plate and no bypass the ring
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device according to the invention further comprising distance changing

meanssfchahbing thelidistanbalbetereen the plate and the disclike article.
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plate (0.5 -- 3 mm) with liguid and increasing the distance from disc-like™ _
artiéidl ihggas is forced to flow across the plate and no bypass the ring chamber itself is
possible.

[0015] In another embodiment a splash guard is provided for directing liquid, which is
flung off the discdike article when rotated, into an annular duct.

[0016] Yet another embodiment of the device according to the invention further
comprising distance changing means for altering the distance between the plate and the
discdike article. This enables the discdike article to be treated in close proximity to the
plate (0.5 — 3 mm) with liquid and increasing the distance from discdike article to the
plate up to a higher range of 2 — 5 cm. This increased distance is used e.g. for drying
the discdike article. Thereby the gas flow across the plate separates the possibly wet
plate from the discdike article by an intermediate gas layer so that liquid, which
adheres to the plate, is impossibly transferred onto the discdike article’s surface.

[0017] Another aspect of the invention is a method for liquid treatment of a disclike
article comprising rotating a discdike article comprising rotating a disclike article,

dispensing liquid onto the discdike article when rotated, collecting liquid, which is



plate up to a higher range of 2 - 5 cm. This increased distance is used e.g.

for drying. the disclike article. Thereby the gas flow across th
Wosze%)z;/r}z{a?t‘)es]the possibly wet plate frogn the discdike article by ﬁacrﬁlllﬁfﬁzommsuﬂ

intermediate gas layer so that liquid, which adheres to the plate, is

impossibly transferred onto the disc-like article's surface, [0017] Another
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parallel to the plate across the plate, Such a gas flow across the disc-like
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arallel to the plate across the plate. [0019] It is preferred that the disc-like
artieis pbikeeinat §apeets Sfoar1easestolipmake 1ERSte yrarbicHkerie meight not
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when gas flows across the plate. [0020] Further details and adyantages of .
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lew of the first embodiment of the invention. [0023] Fig. 1 and Fig. 2
shawahiéotevice | for liquid treatment a disc-like article W according to a
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[0024] The edge of the bottom plate 5 is tightly connected with the inner upwardly
projecting cylindrical sidewall of the ring-shaped duct 8. The outer diameter of the
plate 5 is at least as big as the diameter of the disclike article. The peripheral edge of
the ring-shaped duct 8 is tightly connected with the bottom edge of a cylindrical outer
side-wall 13.

[0025] The top edge of the cylindrical side-wall 13 is tightly connected with the peripheral
edge of a ring-shaped top cover 12. The diameter of inner edge of the top cover is
about 2 mm greater than the diameter of the spin chuck 2 so that the spin chuck 2 can
easily pass through the opening of the top cover 12.

[0026] Within the bowl 3 a ring-shaped splash guard 7 is horizontally arranged. The splash
guard 7 is tapered towards its periphery and its inner edge is about 2 mm greater than
the diameter of the spin chuck 2 so that the spin chuck 2 can easily pass through the
opening. The peripheral edge of the splash guard 7 is tightly connected with the outer
side-wall 13. The splash-gnard 7 is arranged between the top cover 12 and the duct 8.



the ring-shaped duct 8 is tightly connected with the bottom edge of a

c%gindri((:al outer side-wall 13. [0025] The top edge of the cylindrical ~
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top cover 12. The diameter of inner edge of the top cover is about 2 mm

greater than the diameter of the spin.chuck 2 so that the spin chuck 2 can
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with the cover 12, with the splash-guard 7, and with the baffle 14. The
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in ApipshabiuiRsdtficat be separated from the interior by a

[0031] The first exhaust chamber 28 is in fluid connection to the second exhaust chamber
30 via a slot-shaped opening 29 in the cylindrical sidewall 7. The second exhaust
chamber 30 is connected to the exhaust 32.

[0032] When exhaust is switched on (thereby providing negative pressure to second
exhaust chamber 30) and the spin chuck 2 is in a position so that it merely closes the
bowl 3 (thereby forming the interior chamber 24) the route of the gas flow indicated by
arrows is as follows: ambient gas is introduced through gas entrance openings 19 into
gas distribution chamber 20. There gas is evenly distributed to gas source chamber 22
through gas transfer openings 21. From gas source chamber 22 gas is feed into the
interior chamber 24 through slot-shaped annular opening 23 and exits through slot-
shaped annular opening 25 into gas collecting chamber 26. Thereby gas travels across
the plate 5 merely parallel to the plate 5. A part of the gas will directly flow into the
first exhaust chamber 28.

[0033] Droplets, which might adhere to plate 5 will be removed from the plate 5 and in any



baffle similar to the baffle 14. [0031] The first exhaust chamber 28 is in
Iy ction to the second exhaust chamber 30 via a slof; -
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opening 29 in the cylindrical sidewall 7. The second exhaust Ciamberé Y
is connected to the exhaust 32. [0032] When exhaust is switched on
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the spin chuck 2 is'in a position so that it merely closes t
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slot- shaped annular opening 25 into gas collecting chamber 26. Thereby
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to keeg; laminar flow conditions. [0034] Different media (liquid and/or gas)
caffBeSupplied to the disc-like article W through a first media supply M1
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cleaning with the liquids ultrasonic energy is supplied to the discdike article by
transducers attached to plate 5. Thereafter cleaning liquids are displaced by rinsing
liquids and the spin chuck is lifted to drying position (shown in Fig. 1). The drying
position is selected in a distance of about 4 cm between the plate 5 and the wafer W,
however the wafer W is still within the interior of the bowl. The wafer W thus held
somewhat below the cover. The rinsing liquid in the gap between wafer and spin chuck
is displaced by a drying gas through the second media supply M2.

[0037] On the lower side of the wafer a closed film of the rinsing liquid entirely covers the
wafer. Now the liquid meniscus is displaced by a drying gas centrally applied to wafer
from below through the first media supply M1. When the spin chuck is held in the
drying position, air flows across the plate 5 parallel to the plate 5. Therefore droplets,
which are eventually adhering to the plate 5, are not driven to the wafer but rather may

leave the bowl through the exhaust.



gripping claws (pins). The spin chuck 2 is now lowered to a cleaning
position (not shown) so that the disc-like article W is brought close to W%SLLP
plate 5 in a distance of about 2 mm. Cleaning liquid is now supplied to
both gaps between the plate 5 and the disc-like article as well as between
the spin-chuck and the disc-like article. Buring cleaning with the liquids
ultrasonic energy is supplied to the disc-like article by transducers
attached to plate 5. Thereafter cleanii¢idimisls, are displaced by rinsing
liguids and the spin chuck is lifted to drying position (shown in Fig. 1). The
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5 and the wajespil cRweyerdnawalier Miasistith withintbednerior of the
bowl. The wafer W thus held somewhat below the cover. The rinsing
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gas through theuseeonet mgdicstpRlY MR 003 Thia, thailewe reige afthe disc-
wafer a closed film of the rinsin%Jiquid entirely covers the wafer. Now the
liquid menis&sALIGIEPREBIYY H drying gas centrally applied to wafer

from below threLighdheriist paedial supplyiMd-lWher deeispithadakdslisc-like
held in the dryi osition, air flows across the plate 5 parallel to the plate

5. Therefor@‘g{pggl&?n\?ﬁq%ﬁ‘&erg@%%ﬁ%?iﬁgaﬁﬁﬁtsiﬁl?og alf)late 5, are

not driven te flae-wadlermhetnathiedineaynjeguepirel lkdvd thegugh fososs the plate,
exhaust. MCSLLP 6 Claims .[0001] Device for li uidhtreztlment

. ent of a
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spin chuck - gas-guide means for directing gas parallel to the plate across
theOpRite, wWhevisinateghsggaidkeimdanbaom phisesargexitansaforcomprise an
collecting gagangd, %h%?é%%g%@é%{ ding PASVAEIRR SXDAHS! Afhber and a
gas source are arranged opposite each other with respect to a symmetric
plane, whiclgas yensesticuber toviegplerrhatalod alisedikbsaticle oftteing chamber

treated. [0002] Device according to claim 1 wherein the gas-guide means
c¥iptise arPevice according to claim 2 wherein the first section of a ring chamber and

the second section of a ring chamber are connected to the area between the

plate and the disc-like article via a slot shaped annular opening.

[0004] Device according to claim 3 wherein the first section of a ring chamber and

the second section of a ring chamber are member of the same ring chamber.

[0005] Device according to claim 4 wherein the first section of the ring chamber
and the second section of the ring chamber are separated from each other by

a radial wall.

[0006] Device according to claim 1 wherein a splash guard is provided for directing
liquid, which is flung off the disc-like article when rotated, into an annular

duct.

[0007] Device according to claim 1 further comprising distance changing means for

altering the distance between the plate and the disc-like article.



exhaust chamber having the shape of a first section of a ring chamber and
a gas source chamber having the shape of a second section of a ring MCSLLP
chamber [0003] Device according to claim 2 wherein the first section of a
ring chamber and the second section of a ring chamber are connected to
the area between the plate and the disc4ike article via a slot shaped
annular opening. [0004] Device according to claim 3 wherein the first
d86fi8h of avieiiahfmbenidridamecsecdadisediionotderimgneirzmber are
member of t e rng. ( .. [0005] Device according to claim 4
wherein the %?é%%%%cﬁoar?ﬁ%ﬁ %rgrﬁ%ﬁ%hamber and the second section of the
ring chamberd&iesspaliauy feotn dachsethise byticla adien wated006]

Device according i 6 i iWARER 3SRl ahearkisoMider ©hen rotated,

directing liquid, which is flung off the disc-like article when rotated, into an

annular ducPood7ieDevide aeaeserheptaldhimthefdispréikeowiplising! facing the

distance chgnRgingueans {H..aligkng the distance between the plate and

the disc-like article. MCSLLP 7 [0008] Method for liquid treatment of a
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the disc-like article when rotated, - providing a plate arranged parallel t
the disc-like2at e En@raemiting sdsehreaaelewhen stasurcgiscirmpeed

gas parallelfg theplate agiess e pipteusinggas dHidp meansickherein
the gas-guide means comprise an exhaust for collecting gas and a _gas

source for grORERAiF Has Qs eldnsebilis dsu et o e Wtithed

0 jte each other with respect to a symmetric plane, which is . )
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distance of at least 5 mm to the plate when the gas flows parallel to the
plate acros€TRE M%t8'46010] Method according to claim 8 wherein the
Cﬂ(z& f@j © arti\%g‘[ rgéa zggcso%i% ¥ e&%n? f8a\:[v %%%tnjtger psjcﬂgli%aés ~i91%r%0 gttehseat a speed
time when gas flows across the plate.

of at least 10 rpm at least part of the time when gas flows across the plate.



