APPARATUS AND METHOD FOR WET TREATMENT OF DI SC- LI KE
ARTI CLES Technical Field [0001] The invention rel ates

w0 oooas1@ppar at us for wet treating of a singl e PCHEPIHKES8568
article, conprising a spin chuck for hol ding and
rotating the disc-like article, . . . . The term wet
treating basically nmeans wetting the disc-like article
in order to clean or etch or dispose of a naterial.
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Disclosure of Invention

[0006] The invention meets the objects by providing an apparatus for wet
treatment of a single disc-like article comprising a spin chuck for holding
and rotating the disc-like article, and an inner edge nozzle dispensing
treatment liquid directed towards a first peripheral region of the first
surface of the disc-like article, wherein the first surface is facing the spin
chuck and the first peripheral region is defined as being a region of the first
surface with an inner radius (ri), which is greater than 1 cm less than the
disc-like article’s radius (ra), wherein the inner edge nozzle is positioned in
a stationary manner between the disc-like article (when placed on the spin
chuck) and the spin chuck, wherein the inner edge nozzle is fed through a
central pipe, which is disposed in a stationary manner and penetrates
centrally through the spin chuck, for supplying a treatment liquid against a

first surface of the disc-like article.



central pipe, which is disposed in a stationary manner
and penetrates centrally through the spin chuck, for
waeployispy a treatnent |iquid against a first BUI/ERES/058568
of the disc-like article.[@07] One exanple of an
appl i cabl e spin chuck is disclosed in US6536454. |If
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dially novabl e with respect to the rotation axis of
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disc-li ke article. The nozzle can be fixed or novably
nmouneledents are pin- shaped preferably three pins are used.

[0010] The apparatus may further comprise an outer nozzle directed to a second
surface of the disc-like article, which is not facing the spin chuck. In this
case the disc-like article can simultaneously be treated on both sides, e.g.
on one side only on its peripheral region and on the other side all over the
disc-like article. The nozzle can be fixed or movably mounted.

[0011] If said outer nozzle is movable mounted so that it can move across the
disc-like article each region of the surface of the disc-like article not facing
the chuck can directly be reached by the liquid dispensed from the outer
nozzle.

[0012] The outer nozzle can be an outer edge nozzle dispensing treatment liquid.

The nozzle is then directed towards a second peripheral region of the first



[001 1] If said outer nozzle is novable nounted so
that it can nove across the disc-like article each
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means for agitating the liquid flow directed to the
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Al ternative enbodi nents of e apparatus conprise two
(or eamprises 8) least one of the elements selected from the group of liquid
flow guided laser beam, megasonic transducer, gas jet and two fluid jet.
[0016] Alternative embodiments of the apparatus comprise two (or even more)
inner edge nozzles and/or a gas purging device for supplying gas to the
first surface of the disc-like article and/or an inner liquid nozzle for
supplying liquid towards the inner region of the first surface of the disc-like
article, the inner region being within the peripheral region (e.g. two or more
inner liquid nozzles).
[0017] Two inner edge nozzles can help to fully wet the inner peripheral region.
However, different liquids can be supplied alternatively and/or
simultaneously through these two nozzles, e.qg. if two different liquids are

needed in order to remove two different species of material from the



i nner edge nozzles and/or a gas purging device for
supplying gas to the first surface of the disc-1ike
w@eawokws9and/ or an inner |iquid nozzle for suppCTEPZP08/058568
liquid towards the inner region of the first surface
of the disc-like article, the inner region being
wWithin the peripheral region (e.g. two or nore inner
| i quperipteeral egjon.[ 0017] Two inner edge nozzles can
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ace (1 ncluding the peripheral region) Brie
Descmwpnilcmmmé p@rmchgev[e@@lQ] Fig. 1 shows det ails of
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present invention in a side view in direction H1l as
[0GBXpwhig. B Friogs d defadled Vjewiofdeildhows a detai |l ed vi ew
f tail 111 22]. Fig., 4., shows det ai
10624 oFioath Ships ARiRS cheowPbiriniar eReaEas aRecTdituiihe present
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shown in Fig. 1. [0023] . shows an alternative
[0023p odigmBnshaws Bheal@m&tw@tm'sba«tlmrd iofi thet apparatys asanding to the
|nvent|on in a.top-view . Best Mdde for Carrying Qut
t he PHRPERE INYRN '%8‘4‘]” QYW Fig. 2, Fig. 3 and Fig. 4

BeSMYddifbf Géﬁ?ﬁ\g\’d)@b"@le%véﬁtﬁnncore details of the wet
treatment apparatus according to the present

[0024Y ehig. dnFigrRe ng;@earai big. dahow differentsgws ohihekcare details of
whi C{he wet treaﬂment a%pgpa ué gE:c%rd?nfg t% the present invention. The
apparatus comprises a spin chuck 10, which is mounted to the rotor of a
hollow-shaft motor 40 (schematically shown in Fig. 4), and a stationary
nozzle head 20 which penetrates through a central hole of the spin chuck.
The stator of the hollow-shaft motor 40 is mounted to the mounting plate
42 (schematically shown in Fig. 4).

[0025] Nozzle head 20 and mounting plate 42 are mounted to the same
stationary frame 44 (schematically shown in Fig. 4).

[0026] For collecting spun off liquid a collecting chamber (annual duct — not
shown) is concentrically arranged around the spin chuck. For spinning
liquid into different vertically arranged annular ducts the stationary frame
and the collecting chamber can be axially shifted against each other (as
disclosed for instance in US4903717).

[0027] The spin chuck 10 comprises six cylindrically shaped holding elements 14



hol | ow shaft notor 40 (schematically shown in Fig. 4),
and a stationary nozzle head 20 whi ch penetrates

wo booogizoa central hol e of the spin chuck. ThePGI/BPIN8/058568
of the hollowshaft notor 40 is nounted to the
nmounting plate 42 (schematically showm in Fig. 4).
[ 0025] Nozzle head 20 and nounting plate 42 are
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base- body,. with the oI I owr shaf notor 40. Thereby the
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securely grip the wafer. 28] A non-rotating
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The Fé%"thf&ﬁgh(ﬁlﬁé Q|8Q§Qvaﬁtfs eRfswrfacing sudBc@ 8! of the wafer.
directed towards
[0029] Pipe 29 leads through the nozzle head 20 and above the nozzle head it
turns radially outward towards the edge of the wafer as radial pipe 30 and
nozzle arm. At a distance of about 50 mm to the rotation axis of the spin
chuck pipe 30 splits into two branches ending in two nozzles 32 and 36.
Nozzle 32 has two openings 33 and 34 whereas nozzle 36 in the shown
embodiment has one opening. Therefore the shown embodiment has
three inner edge nozzles (33, 34, and 36). Radial pipe 30 is rigid enough
to carry the inner edge nozzles so that they do neither touch the chuck nor
the wafer.
[0030] The nozzles are easily changeable for optimizing the angle a at which the
liquid is supplied to the peripheral region of the down-facing surface W1 of

the wafer. In the shown embodiment the angle a is about 30°.



downwardly facing surface of the wafer. Pipe 28 is
centrally arranged and is connected to a gas source.
W@&RWIBUBM as nitrogen or ultra clean air is | eBdI/EP2008/058568
t hrough pi pe 28 towards thes down-facing surface W1 of
the wafer. [0029] Pipe 29 |eads through the nozzle
head 20 and above the nozzle head it turns radially
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pl aced on the spin chuck 10, resting on top rests

and smmlleelltyrdt@hdngzlqgﬁmﬁ:pn3@s;artassp113peé'def590mpmhuck
is rotate ed of 3 pm Etching, liquid
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vol u 6Iie%v’t’hﬂ:fuq1ﬂ5ﬁ)&z'i€ pgin through nozzle 50. Then the

nozz 50 radially noves across the wafer.
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thereafter e entife lower surface W1 is cleaned
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[00BMPPDLAAG e AHalE pREeks n&ﬁagen may be supplied at a volume flow of 0.1
|/min.
Mode(s) for Carrying Out the Invention
[0035] Fig. 5 shows another embodiment of the invention, wherein the nozzle arm

35 carries only one inner edge nozzle 36.



[0033] After the etching step rinsing liquid (e.g.
dei oni sed water) is supplied to both sides W1 and W

wotowherswaf er t hrough an upper nozzl e (sim | arPCDEP2008/058568

nozzl e 50) and through the 1 ower nozzle 24 for 20 s at
a spin speed of 500 rpm Thereafter nitrogen is
supplied through nozzle 28 at a volune flow of 10

Claim:sin for rem)vi ng the rinsing liquid while the spin
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nozzle 1s feed through a central pipe, whicC
dofdpeshst-like artisteat i onary nmanner and penetrates
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erein the spin chuck conprises at |east twd gripping
eéhr@nbmtstsmd:geactl ng fromthe spin chuck for gripping

I ke article a e. 3. ar at :
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| AEBAle SF&g@omé&b%era@Pvaé ed by a radial pipe. 4.

Appar atus according to claim3 wherein the radial pipe

. shppdiradireaccirgingdo wiaimas whieeeis dipp cadialopipe Isémultaregoustigeerves

n02ﬁ1l e. :
as the support of the inner edge nozzle.
Apparatus according to claim 1 further comprising an outer nozzle directed to a
second surface of the disc-like article, which is not facing the spin chuck.
Apparatus according to claim 5, wherein the outer nozzle is movable mounted
across the disc-like article.
Apparatus according to claim 5, wherein the outer nozzle is an outer edge
nozzle dispensing treatment liquid directed towards a second peripheral region
of the first surface of the disc-like article, wherein the second peripheral region
is defined as being a region of the second surface with an inner radius, which
is greater than 1 cm less than the disc-like article’s radius.
Apparatus according to claim 1, wherein the axis of the inner edge nozzle and
the first surface include an angle a in a range of 5° to 85°.
Apparatus according to claim 1, wherein the axis of the inner edge nozzle and

the edge of the disc-like article include an angle 3 in a range of 5° to 85°.



5. Apparatus according to claim21 further conprising
an outer nozzle directed to a second surface of the
waele@enkiske article, which is not facing the sppPCI/EP2008058568
6. Apparatus according to cdaim5, wherein the outer
nozzl e i s novabl e nounted across the disc-Iike
article. 7. Apparatus according to claimb5, wherein
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conprising two i nner edge nozzl es. . Apparat us
according to claim1, conprising a gas pur gi ng devi ce
for supplying gas to the first surface of the
disc-like article. 13. Apparatus according to claim1,
conprising an inner liquid nozzle for supplying liquid
towards the inner region of the first surface of the
disc-like article, the inner region being within the
peri pheral region 14. Apparatus according to claim12,
conprising two inner liquid nozzles.



