APPARATUS FOR WET TREATMENT OF PLATE- LI KE ARTI CLES

Technical Field [0001] The invention relates to an
wappanztos for wet treating of a single plate-PEREP2008/060375

article, conprising a spin chuck for hol ding and

rotating the plate-like article, conprising neans for
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article's edge and gas supply means for directing gas

towards the side of the plate-like article, which is
facing the spin chuck, wherein the gas supply nmeans
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pul I ed towards the chuck by vacuum generdted due to
Backgroapdddi/nani ¢ paradox called Bernoul li-Effect. Such
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for holding the plate-like article at the plate-like article’s edge and a gas
supply means for directing gas towards the side of the plate-like article,
which is facing the spin chuck, wherein the gas supply means comprises a
gas nozzle rotating with the spin chuck, for providing a gas cushion
between the plate-like article and the spin chuck. Such a chuck is
commonly known as Bernoulli-Chuck because the plate-like article is
pulled towards the chuck by vacuum generated due to the aerodynamic
paradox called Bernoulli-Effect. Such Bernoulli-chucks may comprise
radially movable pins, wherein the pins securely hold the plate-like article
even if no pressurized gas is providing the Bernoulli-Effect.

[0006] Alternatively Bernoulli-chucks may comprise non-movable pins on which
the plate-like article rests (preferably on the plate-like article’s edge region,
where the mechanical contact does not harm the plate-like article). In this

case the plate-like article is drawn towards the pins and securely held by

Bernoulli-Effect.



[0006] Alternatively Bernoulli-chucks may conprise
non-novabl e pins on which the plate-like article rests
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where the nechani cal contac does not harmthe
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arti gr't%le Mhlc(::hhis facing the spin chuck, through a non-rotatable fluid nozzle.
[0009] The provided apparatus has the advantage that a liquid which might be
dispensed onto the first side of the plate-like article, which does not face
the chuck, cannot flow onto the second side of the plate-like article, which
faces the chuck. This protection is carried out by a gas cushion between
the spin chuck and the plate-like article. Simultaneously the provided
apparatus allows for the treatment of the second side of the plate-like
article with a fluid (preferably a liquid) through a pipe, which can be kept
particle free, by the complete avoidance of rotating parts for the fluid
supply line (such as a revolving joint or a rotary union).
[0010] The gas supply means may comprise a plurality of gas nozzles, which may
be annularly arranged with respect to the rotational axis. However the gas
nozzles may be randomly arranged.

[0011] Alternatively or additionally the gas supply means may comprise an



faces the chuck. This protection is carried out by a
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for the treatment of the setond side of the plate-Iike

article with a fluid (preferably a liquid) through a

pi pe, which can be kept particle free, by the conplete

avoi damder gés norzej whichalibwsfar evdreand snmbotiugps yukhioe to
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[00165 oX\dvantageously the spin chuck I{z:omprlses a plate parallel to the plate-like
article, the plate having a central hole, through which the non-rotatable
fluid nozzle leads through. If the gap between the plate and the nozzle is
selected as not more than 0.5 mm (preferably not more than 0.2 mm)
almost no gas leaks through the gap but the gas flows through the rotating
gas nozzle or gas nozzles.

[0017] Although the spin chuck could work with fixed holding elements (holding
the plate-like article by friction force) the spin chuck preferably comprises
movable gripping elements for gripping the plate-like article at its edge and
releasing it when the plate-like article is taken off the spin chuck. This has
the advantage that the gas for providing the gas cushion can be shut off or
significantly reduced when the fluid supply (e.g. liquid supply) is turned on.
Therefore it is possible that the gas for providing the gas cushion does not
interfere with the treatment fluid (e.g. liquid).

[0018] In one embodiment the apparatus comprises at least two non-rotatable



[ 0016] Advant ageously the spin chuck conprises a plate
parallel to the plate-like article, the plate having a
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which is part of a hollow shaft motor 40. The hollow shaft motor has an
outer stator 40 and an inner rotor. The stator 40 is connected to a machine
frame part 43, 44 with a frame plate 43 and a connecting part 44. The
cylinder-like non-rotating nozzle head 20 is connected stationary to the
connecting part 44.

[0026] The nozzle head 20 therefore leads through the hollow shaft 42 and the
support plate 41 leaving a small gap (0.05 - 0.5 mm) to the inner wall of
the hollow shaft 42. This gap between the hollow shaft 42 and the nozzle
head 20 is sealed by an annular duct 47, which is connected to a suction
device (not shown) through suction line 46.

[0027] The base body 10 of the spin chuck, which is mounted onto the rotating
support plate 41, has an inner hole leaving a small gap (0.05 - 0.5 mm) to
the nozzle head 20.

[0028] A cover plate 12 is mounted onto the base body 10, whereby an inwardly

open gas distribution chamber 34 is generated. The cover plate 12 has a



i nvention. [0024] The apparatus conprises a spin chuck

3 for holding and rotating a wafer Wand non-rotating
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which is nmounted onto a rotating support plate 4 1.

[0025] The support plate 4 1 is connected to a

rotating hollow shaft 42 (rotor), which is part of a
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13 i & nERYRERA slifin the base-body) while slightly rotating the base-body with
the hollow-shaft motor 40. Thereby the cylindrical holding elements 14 are
rotated and the gripping pins 13 turn into open position. The tooth gear 16
drives the tooth gears 15, which are part of the holding elements 14. After
a wafer has been placed onto the gas cushion provided through gas
nozzles 36 within the gripping pins 13, the base body is turned back and
the tooth gear turns into close position driven by springs (not shown).
Thereby the gripping pins 13 contact the wafer’s edge and securely grip
the wafer.

[0031] The nozzle head 20 comprises three lines (fluid line 24, gas line 28, and
vacuum line 46), which are substantially parallel to the rotational axis of
the spin chuck. The fluid line 24 leads to the fluid nozzle 26 for treating the
wafer surface, which faces the spin chuck.

[0032] The gas line 28 is part of the non-rotating part of the gas supply line for
providing gas for the gas cushion. In the upper part of the nozzle head the

gas line 28 splits into four branches 29. The branches 29 of the gas line



t he base plate 10 | eaving a chanber between the base
plate 10 and the plate 13 for the tooth gear 16. The
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[OO%‘QT' or ccﬁleec 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 US4,903,717).

[0039] In the following a process for liquid treatment of a semiconductor wafer is
described.

[0040] A wafer is placed onto the gas cushion of the spin chuck provided by gas,
which is introduced through gas nozzles 36. The wafer freely floats on the
gas cushion. Thereafter the gripping pins 13 are closed and hold the wafer
by contacting the wafer’s edge.

[0041] Then the chuck is rotated and treatment liquid (e.g. an etchant) is
dispensed onto the top surface of the wafer through liquid dispense nozzle

50. The liquid radially flows towards the wafer’s edge and is spun off the



[0033] An annularly arranged plurality of gas nozzles
36 is coaxially arranged with respect to the
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nozzle 26 and from above through nozzle 50.



[0041] Then the chuck is rotated and treatnent |iquid
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liquid radially flows towartls the wafer's edge and is
spun off thewafer. The liquid partly waps around the
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Apparatus according to claim 6, wherein the non-rotatable gas feed comprises
a gas distribution chamber and a plurality of annularly arranged nozzles or a
slit-shaped annular nozzle for feeding the rotating gas distribution chamber.
Apparatus according to claim 7, wherein the non-rotatable fluid nozzle and the
non-rotatable gas feed are elements of a nozzle assembly, which axially leads
through the centre of the spin chuck.

Apparatus according to claim 1, wherein the spin chuck comprises a plate
parallel to the plate-like article, the plate having a central hole, through which
the non-rotatable fluid nozzle leads through.

Apparatus according to claim 1, wherein the spin chuck comprises movable
gripping elements for gripping the plate-like article at its edge.

Apparatus according to claim 1, with at least two non-rotatable fluid nozzles.

. Apparatus according to claim 1, wherein a non-rotatable fluid nozzle is



with the spin chuck, for providing a gas cushion
between the plate-like article and the spin chuck; - a
wo bavg2anppl y neans for directing fluid onto tPEr/BP2E8/060375
of the plate-like article, Shich is facing the spin
chuck, through a non-rotatable fluid nozzle. 2.
Apparatus according to claim1l wherein the gas supply
neanmecterhior & §geidesopleg.al ity of gas nozzles. 3.
Apparatus according to claim2 wherein the plurality
of gas nozzles are annularly arranged with respect to
the rotational axis. 4 . Apparatus according to claim
1 wherein the gas supply neans conprises an annul ar
gas nozzle. 5. Apparatus according to claim1l wherein
the gas nozzle is supplied through a rotating gas
di stribution chanber, which is part of the spin chuck.
6. Apparatus according to claim5 wherein the gas
di stribution chanber is fed through a non-rotating gas
feed. 7. Apparatus according to claim®6, wherein the
non-rotatabl e gas feed conprises a gas distribution
chanber and a plurality of annularly arranged nozzles
or a slit-shaped annul ar nozzle for feeding the
rotating gas distribution chanber. 8. Apparatus
according to claim7, wherein the non-rotatable fluid
nozzl e and the non-rotatable gas feed are el enents of
a nozzle assenbly, which axially | eads through the
centre of the spin chuck. 9. Apparatus according to
claim1, wherein the spin chuck conprises a plate
parallel to the plate-like article, the plate having a
central hole, through which the non-rotatable fluid
nozzl e | eads through. 10. Apparatus according to claim
1, wherein the spin chuck conprises novabl e gripping
el enents for gripping the plate-like article at its
edge. 11. Apparatus according to claim1, with at
| east two non-rotatable fluid nozzles. 12. Apparatus
according to claiml1l, wherein a non-rotatable fluid
nozzl e i sconnected to a liquid source.



