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. means for holding a single disk-shaped substrate
. means for supplying rinsing liquid onto the disk-shaped substrate surface
. means for generating an aerosol being connected to a drying liquid source for

feeding drying liquid to the aerosol generator and
. means for supplying said aerosol onto the disk-shaped substrate surface.
[0006] The term aerosol shall mean a gas liquid mixture wherein the disperse phase is
liquid and the continuous phase is gas. The average droplet diameter is typically below
10 um. Other terms used for aerosol are mist and fog.
[0007] Means for supplying rinsing liquid onto the disk-shaped substrate surface can be

spray nozzles or a nozzle dispensing a free beam of liquid.



[ 0006] The term aerosol shall nean a gas liquid
m xture wherein the disperse phase is liquid and the

W@ e0biop3seals phase is gas. The average dropl et BCEHER1085/056368
is typically below 10 mm Qher terns used for aerosol
are mst and fog. [0007] Means for supplying rinsing

[0008] I qUBHCHOAr@sol BencditsikeanhrpgidicadibgTy lcalel ﬁd#fo la@a)r@aﬂm@@f although
r

zzl es or ozzI e dis ee beam o
R oo 18l ie e fosaNRrgE FRuR s e nebulizer, mis
m séreadomylfyg ge‘(idrzﬁdr vaporizer or atom zer although

[0009Lhey l\/ﬂa% § H)? }%H%lﬂ% J%lglﬁb%sé)lrgn?o kﬁt%%)éf(r shgg‘%d éll%'ét?at?g&?fce for instance

etter errrs rzer
g e bt pshowedBad pr peserst plgrahs»ugfphwenge -BEAZES a&r@gmans for supp
ontﬁng Do 8k I%W@Eé%l%f RSk 8 @e %H&lﬁ@6€m695bl¥ RRAuARER.g. on a
can, be a showerhead or one or a plurality o
di $ISBSEe a2zl es. Such means for supp |ying aerosol
[0010tan bﬁéflﬂt%@dh&ly miblmlék_taﬁd (sudh hsh@ridﬁl[dg Bah%)ﬁre d@iﬁ&\&@édyto subrlnerge the
H‘ﬁ%g %p g&gﬁn a dispense arm [0010] Advantageously

as a rinsing bath) are provided to
[001 lk ubn#hg ée\tltmadiaasﬂag@mabefdnhmqompewes[ 19&dns 1or ohatdeholdmg the single

ad;ﬁgp Eléﬁl!)sYrat eﬁlﬁ&ﬁgg %@%g‘ﬁ@i}ﬁc} Bdca &tlﬁ{sﬁ@ 1fjuid is not
e nﬁ%\lﬁéjé%) ageqd by éleéirmné |11élHLd;b% alsadivag ofirhyi Gegtriipeplifercee.s

(00120t B4 ¥ndth&RhAeaMdY nidafs @ bmatiﬂgtwe dertawl cBhPAsds! idiss
off %}( ntrifugal force.

g In a t her
PR FBPPIEHeY! ’E%“H% H@nﬁeﬁlégﬂesé‘&ﬁﬁ‘ﬂ}l@é?zm
rrea:laﬂe<s gdsist edaiflesin ar lgudipzelenpeinetigd (i Basdourg for delivering

el g%eﬁt%a,s)s)twg%up({ ﬁ‘%ﬁe liquid nozzle (called gasless

nozzl e (connected to a gas '
[001315 our brea preferrhd| anvimdiment ¢lar means fgagdnerating tifel agrapo] eamprise vibrating

NOZRE @nts| Oﬁﬂ'&ﬁ Iéfl]erﬁ‘erf?{ ﬁ% ;ﬁ%)?cﬁlges%ﬁ%r '@iﬁfgsoﬁlb ?néﬁﬁ@ﬁ&h fa@iltrasonic

generatlng he "aer oso e Vi brat I Ng l ement s.

Vi Brasdperss ) envser of dyivedigpiddacpinesisdite th@rvﬂenai%%léwrﬂ%ts or
meglemett The adedied d@ﬁ@quud fs&l% UBE W BratthgSWHhER i®§mall stream of

d t h t

o Haehn st i D TaE Syt nl e Mo wef afel {5 Phe and gas
VI bolatierilpwethe wemdtentraticanel liquit meerosof ardd dyopldt diByeter can be
adb(ﬁﬁl{olllg@ 111 &g&l t% a\éﬁlevgﬁesft fi&%\/g %Efeﬁé nic frequency and

as vo ncentratlon of
[0014] j quildallqt]heéi@ﬁ?@@@llmealhﬁledﬁ@fﬁﬁ éar reffatabie eeldipg g sipgle disk-shaped

C Omﬁsﬁ?htle %ﬁ’ﬁﬁé&‘ c@ﬂhﬂﬁ&e 4 ﬂlaécﬂ%kaﬁ}éﬁtobs%ﬁ digle %dﬁ@d ‘é‘ﬂilfstrﬁte%l{e\ﬁ -being
[ 0014 not herVd(i?nbodl ment thegi‘r?ans for rota

hoTrEﬁt mapr $Trig IPEC VA Sk SnREhwerrsp sk ahaped srbiete i Safd plate.

C onfmg einsinphad érypar @b dik- sh@pdilacluﬁstﬂdtéiﬁnﬁﬂi@ﬁ@.dd is introduced into
or de to provide a gap

trat b
beleeh ‘P IEROR R KRRy 1k 8RRl o2 8 ol e
[0015Dur i Agvantagsions]y amednsifoyismgplying saiidskrosblaquethrise bsleashioae aerosol

ri RS Plréf&ldbf;/ shfdl thMnk ?&Us‘&ﬁﬂly.id'g s3id acrosol further comprises means for
moving at least one acrosol nozzle across the surface of the disk-shaped substrate. E.g.
the at least one aerosol nozzle can be mounted on a swivel arm. This enables that the
aerosol nozzle can be scanned across the disk-shaped article in order to reach every
region of the surface.

[0016] The means for applying said rinsing liquid may comprise a rinsing nozzle.

Furthermore the device may comprise means for moving said rinsing nozzle across the
surface of the disk-shaped substrate.

[0017] For drying under a specific atmosphere (e.g. inert gas) the device may further
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axis substantially perpendlcular to the disk-shaped substrate surface at least part of the
time during aerosol is supplied to the disk-shaped substrate. This helps to enhance
drying efficiency by spinning off the liquid.

[0025] In a third embodiment of the method the liquid and aerosol are at least part of the
time supplied simultaneously.

[0026] In a fourth embodiment of the method the point of supply of the acrosol moves
across the surface of the disk-shaped substrate.

[0027] In a fifth embodiment of the method the point of supply of the rinsing liquid moves
across the surface of the disk-shaped substrate.

[0028] Furthermore a method for drying a disk-shaped substrate is provided wherein both
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[0038] pThe apparatus shown in Flg. 3is based on the apparatus shown in Fig. 1 and Fig. 2.

However, a plurality of aerosol nozzles 1 are used.

[0039] The apparatus in Fig. 4 shows a wafer W, which is held between two parallel plates
41, 42. The wafer is tightly gripped by gripping pins 43, which are mounted to the
upper plate 41. For releasing the wafer W these gripping pins 43 can be excentrically
moved. For loading and unloading the wafer the upper plate 41 is lifted by a lifting
mechanism (not shown).

[0040] In the gap between the top plate 41 and the wafer W as well as in the gap between
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has the shape of a bell. Alternatively the cover 50 may have the shape of a showerhead.

The diameter of the cover 50 corresponds to the respective wafer size. During
processing the cover 50 is brought to close proximity to the wafer W by a lifting
mechanism (not shown). The remaining gap between the cover 50 and the wafer edge
shall be 2mm. A chucking mechanism (not shown) holds the wafer W during the
process. The chucking mechanism can rotate the wafer.

[0044] The aerosol nozzle 1 introduces the aerosol A into the space between the cover 50
and the wafer W.
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with inert gas is carried out as a subsequent step.
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(deriving from the aerosol). Remaining rmsm% liquid evaporates together with drying

liquid from the wafer surface (e.g. as an aceotrop).

[0051] The apparatus shown in Fig. 9 is based on the apparatus shown in Fig. 8. However,
a second dispense nozzle 63 is mounted on a second dispense arm 62. This
embodiment of the invented method enables further optimization of the drying process
especially at the edge of the wafer. It allows different motion speeds for the rinsing
liquid supply arm and aerosol supply arm for drying.

[0052] Fig. 10 shows an alternate dispensing system for the aerosol comprising a plurality



[0046] The apparatus shown in Fig. 7 is based on the

apparatus shown in Fig. 1. Ad ditionally a di spense
warmwe®E3936 t h a di spense nozzle 6 1 for di sSpensPOTEP2005/056368

rinsing liquids is arranged’ above the wafer in order

to di spense onto the same surface of the wafer Was

t hef 826508 Abzzfvsi1S THE PRIcE @Boveahe WAR4 XY itheRbE kidVided with aerosol A.
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[0048] The di spense nozzle 6 1 nay be static or
nmoveabl y nounted above the wafer W If noveably

nount ed, the di spense nozzle 6 1 nay scan across the
waf er surface in order to rinse each and every part of
the wafer surface. Wen the wafer Wis rotated the

di spense nozzle 6 1 may nove sinply along a radius to
reach each and every part of the wafer surface. [0049]
Advant ageousl y di spensing of the rinsing liquid starts
at the centre of the wafer Wand noves towards the
edge of the wafer W In this case aerosol A condenses
on the liquid surface of the dispensed liquid. The
rinsing liquid/drying liquid boundary |ayer hereby
slowy noves across the wafer W(fromthe centre to
the edge). A preferred noving speed of the dispense
nozzle 6 1 is 0.5 to 5nm per second. [0050] The
apparatus shown in Fig. 8 is based on the apparatus
shown in Fig. 7. However, the aerosol nozzle 1 is
mounted on a separate arm (not shown). Therefore the
aerosol nozzle 1 can be noved across the wafer Win
close proximty to the wafer surface (e.g. 0.5 to
2cm). Preferably the aerosol nozzle 1 follows the

di spense nozzle 6 1 when it noves fromthe centre to
the edge of the wafer W Wen followi ng the dispense
nozzle 6 1 the di stance between di spense nozzl e and
aerosol nozzle can be kept constant or can be changed.
This shall be optimsed with respect to the drying
efficiency. If distance between aerosol nozzle and
rinsing liquid dispense nozzle shall be constant the
aerosol nozzle can be nmounted on the sane arm 60 as

t he di spense nozzle. Aerosol sinmul taneously condenses
on the rinsing liquid surface as well as on the wafer
surface. Wen scanning across the wafer rinsing liquid
is directly displaced by drying liquid (deriving from
the aerosol). Remaining rinsing |iquid evaporates
together with drying liquid fromthe wafer surface
(e.g. as an aceotrop). [0051] The apparatus shown in
Fig. 9 is based on the apparatus shown in Fig. 8.
However, a second di spense nozzle 63 is nounted on a
second di spense arm 62. This



enbodi nent of the invented nethod enabl es further

optim zation of the drying process especially at the
wedge/06f93¢ he wafer. It allows different noti onPEPERLIV5/056368

for the rinsing liquid suppy arm and aerosol supply

armfor drying. [0052] Fig. 10 shows an alternate

di spensi ng systemfor th . | conprising a
pluralityof aerosol nozzﬁggsiﬁﬁghe space above the
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according t wherein the means f&r generating
t he ae?ﬁ%@%wdﬁmﬁﬂm%@emP%$atlng el enents. [0005] Device

[0005RCCOr dDBgick Qcc%hﬁhg'f’to?cléﬁfﬁﬁ! QihBreih@c HRARs fd‘r %tafagteeﬁoahhg a single

hol di n n S aped substrate rthe
oo | deR el s B o reng & P Rl §hid diskshaped
subst r atbstrathevheb écing ttenedtiedrdentooprdeide b @ap bewicde the digpshaped

bet wee ped substrate and said plate.
0006 Q?ﬁghgg%%?%' to claim1 wherein the neans
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aer 0Sobo %! af1eali QN GbhrosMiz Bleaccor ding to claim6
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across the surface of the disk-shaped substrate.

[0010] Device according to claim 1 further comprising a cover, which corresponds to
the size of the disk-shaped substrate in order to cover said disk-shaped substrate.

[0011] Device according to claim 1 further comprising a droplet separator, which is op-
eratively arranged between the means for generating an acrosol and the means
for supplying said aerosol.

[0012] Method for drying a disk-shaped substrate comprising the steps of
- providing a single disk-shaped substrate
- applying rinsing liquid to the disk-shaped substrate surface
- applying an aerosol onto the disk-shaped substrate surface wherein the aerosol

comprises a drying liquid as disperse phase and an inert gas as the continuous



[ 0010] Device according to claim1 further conprising

a cover, which corresponds to the size of the
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di sk- shaped substrate. [0019 1] Device according to

claiml further conprising a droplet separator, which
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part of the tinme suggﬁled i mul aneﬁysly. [ 0015]
Vet hod5dEaied PG PEhed a5crdine Wl d -t he point of
supply of the aerosol noves across the surface of the
di sk- shaped substrate. [0016] Method according to
claim 12 wherein the point of supply of the rinsing
l'iquid noves across the surface of the disk-shaped
substrate. [0017] Method for drying a di sk-shaped
substrate wherein both sides of the disk-shaped are
treated by a nethod according to claim12.



