
APPARATUS FOR WET TREATMENT OF PLATE-LIKE ARTICLES Technical Field [0001] The
invention relates to an apparatus for wet treating of a single plate-like article, comprising a spin chuck
for holding and rotating the plate-like article, comprising means for holding the plate-like article at the
plate-like 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 means comprises a gas nozzle rotating
with the spin chuck, for providing a gas cushion between the plate-like article and the spin chuck.
[0002] The term wet treating basically means wetting the plate-like article in order to clean or etch or
dispose of a material. [0003] If in the following the term wafer is used such plate-like articles are
meant. [0004] Such plate-like articles can be semiconductor wafers, or compact discs as        well as
polygonal articles such as flat panel displays or reticles. Background Art [0005] US5,513,668 discloses
an apparatus for wet treatment of a plate-like article comprising a spin chuck for holding and rotating
comprising means 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.  [0007] For specific application it is
advantageous to also apply liquid to the side of the plate-like article, which faces the chuck. Spin
chucks with a gas supply towards the side of the plate-like article, which faces the chuck, (so called
Bernoulli chucks) do not have a liquid supply nozzle for particle free rinsing of the side of the plate-like
article, which faces the chuck. Furthermore, known spin chucks, which are designed for liquid
treatment of both sides of a plate-like article, have no gas feed means for providing a gas cushion to
have the plate-like article's side, which faces the spin chuck, protected from being wetted by treatment
liquid. 



Disclosure of Invention [0008] The invention meets the objects by providing an apparatus for wet
treatment of a single plate-like article comprising: - a spin chuck for holding and rotating the plate-like
article comprising means for holding the plate-like article at the plate-like article's edge and gas supply
means for directing gas towards the side of the plate-like article, which faces 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; - a fluid supply means for directing fluid onto the side
of the plate-like article, which is 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  WO
2009/027194PCT/EP2008/060375 3 annular gas nozzle, which allows an even and smooth gas
cushion to support the plate-like article. 



[0012] In a preferred embodiment the gas nozzle is fed through a rotating gas distribution chamber,
which is part of the spin chuck. Advantageously the gas distribution chamber is annularly arranged
around the spin chuck's axis and is inwardly open towards the central hole of the spin chuck. [0013] In
a preferred embodiment the gas distribution chamber is fed through a non-rotating gas feed. This gas
feed can comprise one single gas nozzle, which radially supplies gas from the central non-rotating
nozzle head into the rotating gas distribution chamber [0014] Preferably the non-rotatable gas feed
comprises a gas distribution chamber (preferably annularly shaped) and a plurality of annularly
arranged nozzles or a slit-shaped annular nozzle for feeding the rotating gas distribution chamber.
This enables a highly uniform axisymmetric distribution of the gas flow. [0015] In a preferred
embodiment the non-rotatable fluid nozzle and the non-rotatable gas feed are elements of a nozzle
assembly, which axially projects through the centre of the spin chuck. [0016] Advantageously 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. 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 no77Ie 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  4 fluid nozzles, e.g. one for dispensing liquid towards the plate-like article's surface
facing the spin chuck and one for dispensing gas (e.g. drying gas) [0019] In another embodiment a
non-rotatable fluid nozzle is connected to a liquid source. 



Brief Description of Drawings [0020] Fig. 1 shows details of a wet treatment apparatus according to the
present invention in a cross-sectional perspective view. [0021] Fig. 2 shows details of a wet treatment
apparatus according to the present invention in a cross-sectional view. [0022] Fig.3 shows a detailed
view of the non-rotating nozzle head. Best Mode for Carrying Out the Invention [0023] Fig. 1, Fig. 2,
and Fig. 3 show different views of the core details of the wet treatment apparatus 'I according to one
embodiment of the present invention. [0024] The apparatus comprises a spin chuck 3 for holding and
rotating a wafer W and non-rotating nozzle head 20. The spin chuck has a base body 10, which is
mounted onto a rotating support plate 41. [0025] The support plate 41 is connected to a rotating hollow
shaft 42 (rotor), which is part of a hollow shaft motor 40. The hollow shaft motor has an outer stator
40s and an inner rotor. The stator 40s 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  



5 central plate 11, which is mounted to the cover plate. The central plate 11 is shaped in order to
correspond to the shape of the nozzle head, wherein the central plate does not touch the nozzle head
leaving a small gap G2 between the nozzle head 20 and the central plate 11 with a distance in a range
of 0.05 and 0.5 mm. The inner hole of the central plate 11 corresponds to the nozzle 26 leaving a gap
G3 with a distance d in a range of 0.05 and 0.5 mm. [0029] At the bottom of the gas distribution
chamber 34 a plate9 is mounted to the base plate 10 leaving a chamber between the base plate 10
and the plate 9 for the tooth gear 16. The tooth gear 16 is rotatable connected to the base plate 10 by
the bearing 17. The chamber for the tooth gear 16 thus does not have a connection to the gas
distribution chamber 34. [0030] The spin chuck 3 comprises six cylindrically shaped holding elements
14 with eccentrically mounted gripping pins 13. The gripping pins 13 are rotated about the holding
elements' cylinder axis by a tooth gear 16. The tooth gear 16 is rotated against the base-body 10 of
the spin chuck by holding the tooth gear by a vertically movable rod 18 (penetrating through a not
shown slit in 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  WO
2009/027194PCT/EP2008/060375 6 end in an annular non-rotating gas distribution chamber 30. The 



non-rotating gas distribution chamber 30 opens into the rotating gas distribution chamber 34 through
twelve openings 32. [0033] An annularly arranged plurality of gas nozzles 36 is coax ally arranged with
respect to the rotational axis. Each gas nozzle is slanted outwardly by and angle a of about 30 of the
rotational axis. [0034] More than 80% of gas, which has been supplied from the non-rotating gas
distribution chamber 30 into the rotating gas distribution chamber 34, is dispensed through the
openings 36 for providing the gas cushion in the gap 38 between the wafer and the cover plate 12.
[0035] The rest of the gas, which has been introduced into the rotating gas distribution chamber 34, is
used for purging the gaps G1, G2, and G3 between the non-rotating nozzle head 20 and the spin
chuck 3. [0036] G1 is the gap between the nozzle head 20 and the base body 10 of the spin chuck.
Gas, which has been introduced into gap G1 is removed through the annular duct 47, which is
connected to the suction line 46. [0037] G2 is the gap between the upper part of the nozzle head 20
and the lower side of the central plate 11 and G3 is the gap between the nozzle 26 and the central
hole of the central plate 11. [0038] 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 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  



WO 2009/027194PCT/E1'2008/060375 7 wafer. The liquid partly wraps around the wafer's edge and
wets the peripheral region of the wafer's lower surface. [0042] Rinsing liquid is thereafter dispensed
onto wafer's top surface thereby displacing the treatment liquid from the top surface and the peripheral
region of the lower surface of the wafer. However residues of the treatment liquid may remain on the
lower surface. [0043] In order to remove these residues during rinsing the top surface, the lower
surface is also rinsed through the non-rotating nozzle 26. If the same rinsing liquids are used from
above and from below these liquids are collected together and can be recycled for immediate reuse.
While rinsing liquid is dispensed through nozzle 26 the gas flow for the gas cushion is reduced to a
remaining minimum so that liquid may not flow into the nozzles 36 or into the gap G3. However, the
gas flow shall be selected small enough so that the rinsing liquid, which radially flows across the lower
surface of the wafer, is not disturbed. In other words - the rinsing liquid shall fully cover the lower
surface of the wafer during the rinsing step. [0044] After the rinsing step a drying step is performed
wherein drying gas (e.g. nitrogen or a nitrogen/2-propanol mixture) is supplied from below through
nozzle 26 and from above through nozzle 50.  8 MCSLLA  Claims 1. Apparatus for wet treatment of a
single plate-like article comprising: - a spin chuck (1) for holding and rotating the plate-like article (W)
comprising means (13) for holding the plate-like article at the plate-like article's edge and a gas supply
means (36) for directing gas towards the side of the plate-like article, which faces the spin chuck,
wherein the gas supply means comprises a gas nozzle (34, 36) rotating with the spin chuck, for
providing a gas cushion between the plate-like article and the spin chuck; 



characterized in that the apparatus further comprises - a fluid supply means (20) for directing fluid onto
the side of the plate-like article, which is facing the spin chuck, through a non-rotatable fluid nozzle. 2.
Apparatus according to claim 1 wherein the gas supply means comprises a plurality of gas nozzles
(36). 3. Apparatus according to claim 2 wherein the plurality of gas nozzles (36) are annularly arranged
with respect to the rotational axis. 4. Apparatus according to claim 1 wherein the gas supply means
comprises an annular gas nozzle. 5. Apparatus according to claim 1 wherein the gas nozzle is
supplied through a rotating gas distribution chamber (34), which is part of the spin chuck. 6. Apparatus
according to claim 5 wherein the rotating gas distribution chamber is fed through a non-rotating gas
feed (28, 29). 7. Apparatus according to claim 6, wherein the non-rotatable gas feed comprises a
non-rotatable gas distribution chamber (30) and a plurality of annularly arranged nozzles (32) or a
slit-shaped annular nozzle for feeding the rotating gas distribution chamber (34). 8. Apparatus
according to claim 7, wherein the non-rotatable fluid nozzle (26) and the non-rotatable gas feed (28,
29) are elements of a nozzle assembly, which axially leads through the centre of the spin chuck. 9.
Apparatus according to claim 1, wherein the spin chuck comprises a plate (11) parallel to the plate-like
article, the plate having a central hole, through which the non-rotatable fluid nozzle leads.  M C 1..LP 



9 10. Apparatus according to claim 9, wherein the plate (11) has a gap smaller than 0.5 mm between
the non-rotatable fluid nozzle and the plate (11). 11. Apparatus according to claim 1, wherein the spin
chuck comprises movable gripping elements (13) for gripping the plate-like article at its edge. 12.
Apparatus according to claim 1, with at least two non-rotatable fluid nozzles. 13. Apparatus according
to claim 1, wherein a non-rotatable fluid nozzle is connected to a liquid source. 


