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Device for ligquid treatment of wafer-phaped articles

The invention relates to a device and a process for liguid
treatment of a defined area of the main surface of a wafer-shaped
article, especially a wafer. '

The reason for treatment of a defined section of a wafer-shaped
article, i.e. the section near the edge, espec:.ally of a wafer,
will be descnbed below.

A wafer, for example a 'silicon wafer, can have' for example a
coating of silicon -dioxide on all sides. For subsequent
processes (when for example a gold layer or a layer of

. polysilicon (polycrystalline silicon) is to be applied) it can
be necessary to remove the” ex:Lst:Lng coating from the wafer’ at - .

least in the edge area of the ma:Ln surface, but also optiocnally
1_n the area of its peripheral surface and/or the second main -
surface. This takes place by etching processes which can be

divided wmainly into dry etching processes and wet etching

processes. - It can also be desirable to remove a metal (for
example, copper) which was applied galvanically beforehand from
certain areas of the main surface of the semiconductor substrate.

In this case, this area can be either an annular section near the

edge, or exactly the area of the front main surface (main surface

on which .the structures are located = device gide), in which
there are no structures, il.e. the chip-free zone.

Another application is the cleaning of wafers. Here it can be
necessary to clean the wafer at least in the edge area of the
main surface, but optionally also in the area of its peripheral
surface and/ox the second main surface, i.e. to remove particles
and/or other contamination. This is done by wet c¢leaning

processes.

Another liguid treatment is the application of layers, for
example galvanic application of metals (electroplating). This
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can be done with or without current, in the latter case its being
"Electroless Electroplating".

The invention is aimed at ~wet etching, wet cleaning or ‘wet
chemical application of layers (combined under the concept of
liguid treatment). The surface section of the wafer to be
treated is wetted with the treatment liquid and the layer to be
removed or the impurities are removed or a layer is built up in
this surface section,

During liquid treatment the wafer-shaped article can be either
stationary or can rotate (for example, around an axis).

To prevent the treatment liquid from reaching the surface not to
be treated in an uncontrolled manner, EP 0 316 296 Bl suggests
a2 carrier (chuck) which flushes the surface, which faces the
carrier and which is not to bé treated,” with a gas. In doing so
the gas emerges between the edge of the wafer and the carrier.

JP 09-1B1026 A describes a carrier for semiconductor wafers which
outside an annular nozzle has a special’ shape, for e:_cainple an
annular step which falls off to the outside, or a bevel of its
edge. An intake opening is also proposed. The flow velocity in
the edge area will be influenced (reduced) by this shaping or by
the intake opening. This is intended to be used to allow the
treatment liquid applied from the top to flow beyond the edge of
the wafer onto the side facing the chuck and to treat an edge
area there. '

Regardless of whether a means for accommodating the wafer-shaped
article (carrier or chuck) as claimed in EP 0 316 296 Bl or JP
09-181026 A (English abstract) is used, on the main surface
facing the carrier an edge area of 1.5 mm (measured from the
outer edge of the wafer) at maximum is treated. Afterwards, the
1liquid flows back in the direction of the wafer edge and ie flung
off by it. This treated edge area is not i:}tentionally defined
in either of the two cages, rather it is a random result, since
the size of the edge area depends largely on a plurality of
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parameters which mutually influence one another to some extent,
such as the surface composition (roughness, type and thickness
of the adsorption layers), temperature, pressure, humidity, etec.

US 4,838,289 A discloses a system for etching the edge of a
wafer, in which a nozzle ig pointed against the area of the wafer
surface to be treated while the wafer rotates. The defect of this
system is that tlie area to be treated is not exactly defined and
also liquid can reach the area which is not to be treated.

Accordingly, the cbject of the invention is to enable treatment
of 2 defined section with a liquid on the surface of a wafer-
shaped article, and it will also be possible among othexs to
treat an edge area of more than 2 mm (measured from the outer
edge of the wafer-shaped article). This defined section can also
be an inner area of the surface of the wafer-sghaped article, i.e.
the area which does not extend to the edge of the wafer-shaped
article. If here too one area at a time  is bordered by a
circular line to the outside and/or inside, this is still
unnecessary; the area to be treated can also be bordered for
example by a polygon. This boundary line can, if the wafer-
shaped article is a wafer, correspond to the a:_r:ea_df the surface
on which:the chips are located ("device area"). Accordingly
either the inner chip area or the outer chip-free area can be
treated.

.,Accordingly, in its most general enbodiment the invention

proposes a device for liquid treatment of a defined section of
the wafer-shaped article, especially a wafer, comnsisting of
holding means for holding the wafer-shaped article, a mask which
in shape and size corresponds to the area of the defined section
which is to be treated with liquid, and spacer means which keep
the mask and the wafer-shaped article at a defined small distance
to one another such that liquid can be retained between the mask
and the defined area of the wafer-shaped article by capillary

forces.
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Holding means can be among others vacuum grippers, gripping means

which touch the wafer-ghaped article on its peripheral-side edge,
or a so-called Bernoulli chuck.

The mask is made such that, when a wafer-ghaped article (waferx)
is located on the carrier, the mask does rHot touch the wafer-
shaped article (wafer), i.e, a gap remaine between the wafer and
the mask. The mask projected perpendicularly onto the main
surface of the wafer indicates the area of the wafer which is
treated with liguid. The material of the surface of the mask
which is facing the wafer-shaped article should be chosen such
that it ig wetted by the liquid so well that liquid is kept in
the gap between the  wafer-shaped article and the mask by
capillary force. The sum of the two wetting anglés of the liguid
on the one hand against the wafer-shaped article and on the other
hand against the mask should be less than 180°, preferably less
than 150°. In the preselected mask surface this can of course be

. achieved also by additives which are added to the llqu:.d (wettlng

agents) .

One advantage of the device as claimed in the invention is that
the art:Lcle. to be treated is wetted exactly in the area to be
treated by the treatment liquid, without this area being touched
by a solid. At the same time the liquid droplets are prevented
from reaching areas which are not to be treated or should not be
treated:

In one advantageous embodiment the ‘mask has the shape of a ring.
In this case the ring can have an inside diameter which is less
than the outside diameter of the wafer-shaped article, and an
outside diameter which is at least-the same size as the outside
diameter of the wafer-shaped article. This can be necessary when
the surface to be treated likewise has the shape of a ring, as
is the case for example when removing a layer from a defined edge
area of a semiconductor wafer.

It is advantageous if the spacer means keep the mask and the
wafer-shaped article at a distance of 0.05 to 1 mm to one
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another. When using thin liquid media such as water, solvents
or various acide in an agueous solution, the ligquid is easily

prevented from running out of the capillary area between the mask
and the wafer-shaped article,

In one embodiment the spacer means consists of gripper elements
which are in direct contact with the wafer-shaped article and are

joined directly or indirectly to the mask. This can take place

for example by an outside rod (indirectly) or by for example pins
located on the peripheral side (directly).

In another embodiment the mask and holding means are stationery_
relative to one another with‘respec; to rotation around an axis

"which is perpendicular to the mask. The mask and the holding

means therefore both do not rotate or, for example the holding

- means rotates, and with it the wafer-shaped article, thus the

mask rotates at the same tlme with the same-: speed The lack of

'relatlve motion of the mask to the surface of the wafer-shaped

artlcle iz advantageous when the liquid held in.the capillary
area between the mask and the wafer-shaped article, while it is

kept in this area, should experience as little motlon An itself

as possible. This prevents reaching into the area which is not
to be treated by the liquid.

The spacer means can consist of a gas feed means which is joined
directly or indirectly to the maek and is pointed against the

“wafer-shaped article, by which the wafer-shaped article can be

kept on a gas cushion. This gas feed means can be for example
one Ox more nozzles located perpendlcular or slanthse to the
surface of the wafer-shaped article or an annular nozzle. BY
choosing the pressure and the gas volume flow, for a stipulated
shape, size and arrangement of the gas feed means the distance
between the gas feed means and the wafer-shaped article and thus
the distance between the mask and wafer-shaped article can be

adjusted exactly and reproducibly.

Furthermore, the device as claimed in the invention can have in
one embodiment distance changing means which can increase the
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distance between the mapk and the wafer-shaped article to.one
another such that liquid which is located between the mask. and
wafer-shaped article is no longer held by capillary forces. Here
it can be a movement mechanism which can move the holding means
perpendicular to the surface of the wafer-shaped article or a
movement mechanism which can move the magk accoxrdingly. But the
wafer-shaped article can also be directly moved accordingly. A
distance changing means can be for example an additional gripper
(for example, spoon) or there are pins (lifting pins) which 1ift
the wafer-shaped article. The distance changing means can also
be a gas feed means with an operating state which can be changed
such that the wafer-shaped article is raised or lowered.

The mask ‘and the wafer-shaped article are moved apart - from one

‘another by one such distance spacing wmeans such that the liguid

which is found-in the area in between can be removed again, It
is advantageous if thé distance changing means can increase. the.

distance by at least 0.2 mm, preferably at least 6.5 wm.

It is advantageous if the distance changing means are made such
that they can change the distance between the mask and the wafer-
shaped article during or immediately after liguid treatment.
This is possible for example in the case of the gas feed means
as a distance changing means.

. In one embodiment, the distance changing means and spacer means

are made such that elements of the spacer means are at the same
time elements of thé distance changing means. If the spacer
means ha.s pins with the corresponding notches which touch the
wafer-shaped article on the peripheral side and thus keep it at
a defined distance to the mask, these pine are at the same time
an element of the distance changing means when they can be moved
perpendicularly to the surface of the wafer-shaped article.

in one embodiment, essentially perpendicular to the main surface
of the wafer-shaped article, there are guide elements which
border the position of the wafer-shaped article on the periphera.tl
side. 1In this way the position of the wafer-shaped article is
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fixed against the mask with respect to displacement. The distance
of the guide elements to the center of a wafer-
be wvariable.

shaped article can

This distance can also be reduced to such a small amount that the .
gulde elements can secure the wafer-shaped article and they are
in this respect also an element of the holding means. The

holding means can alsoc consist of guide elements and also a gas
feed means.

A device as claimed in claim B in which the distance changing
means consists of a gas feed means which is connected directly
or indirectly to the mask and is pointed against the main surface
of the article, by which the wafer-shaped article can be held on
a gas cushion [sic]. Here the gas feed means need not -

Tnecessarily be spacer means at the same: time, since the_spacer

means can be a simple mechanical support (for example, pins,
spacer ring) and the gas feed means routes gas only when the
wafer-shaped article is lifted.

But the spacer means and the d:.stance changing means can also be
essentially the same gas feed means, means being: prov:xded by

"which the gas feed means can be shifted into at least two

different operating states. By means of these at least two
different operéting states, at least two different distances
between the wafer-shaped article and the mask can be set. These
means are for example means which can change the éressure and/or
the volumetric flow of the gas supplied to the gas feed means.
These means are for example reducing valves or valves which cpen
and close the additional nozzles of the gas feed means. At a
higher volumetric flow the wafer-shaped article then assumes a
greater distance to the mask than at a lower volumetric flow.
Other means can change the size, shape and/or the alignment of
the gas feed means. If for example movable nozzles are used, the
wafer-shaped article is lifted the more dramatically, the larger
the angle (0° to 90°) is chosen to be between the mnozzle
alignment and surface of the wafer-shaped article aga:.nst which

the nozzle is pointed.
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Spacer means and distance changing means can also be two gas feed
means which can be triggered separately from one another.

In one embodiment the holding means can be caused to :Eotate, by
which the wafer-shaped article rotates. This is, even if not
necessary, advantageous since the treatment liquid can be flung
off both from the carrier and aleo from the wafer edge.

This gap between the mask and the wafer-shaped article in the
embodiment is 0.05 to 1 mm, advantageously 0.1 to 0.5 wmm. Thus,
between the wafer and the gas guide device a type of capillary
forme by which the liquid which has flowed around the wafer edge
iz sucked. The inside diameter of the surface which facés _.the_ .
gas guide device and which is wetted by the liquid is less than

the inside diameter of the annular surface of the gas guide
device,

It is advantageous when the surface of the gas  guide device
facing the wafer-shaped article is parallel to the main surfaces
of the wafer-shaped article. The gap between the wafer-shaped
article  (wafer) and the gas guide device is thus the same size -
in the entire edge area. ' h

One embodiment calls for the carrier to be able to be rotated.
This is, even if not necessary, advantageous since the treatment
liquid can be flung off both from the carrier and alsoc from the
wafer edge. If the carrier is not in rotation during liquid
treatment, the liquid can be blown off by a gas stream {from a
gas feed means). '

Tn addition, the device can have a liquid line which is pointed
at the surface of the wafer-ghaped article facing the mask. In
this way the surface with a defined first area which has not been
treated with a first ligquid can also be treated with a second
1iquid and in the second area it is different from the first.
This second area can be larger superficially and also_completely
cover the first area. If the first liquid is for example an
etching liquid, it can be removed without residue from the
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surface facing the mask using the second liquid (for example, .
deionized water). At the same time the mask can also be cleaned
or liguid can be removed from it.

Other details, features, and advantages of the invention result

from the <£following description of the embodiments of the
invention shown in the drawings.

Figures 1-5 schematically show axial sections 5 of different
embodiments ae claimed in the invention.

Figures 6-8 show a schematic axial section of an embodiment as
shown in Figure 1 in different operating states. .

Figure 1 shows one embodiment of the device 1 as claimed in the
invention. . The device 1 consists of an essentially round base-
body'4 to which the mask 2 which here has the shape of.a ring is
concentrically attached. But the ring 2 can also be 'machin,ed out
of the base body. The ring 2 has an outside diameter which is
larger and an inside diameter which is smaller than. the outside
diameter of the wafer. Pins"3 which are mounted on the ring ¢ .
hold the wafer W on the peripheral side. The pins 3 have a notch
3% which locks into the wafer edge and thus keep the wafer in a
defined horizontal position. The pins 3 with their notches 31
represent the spacer means to the mask 2. Between the mask 2 and
the wafer surface WE a defined gap 15 is thus established. The
pins 3 are moved via a mechanism which is not shown relative to
an axis A in order to grip the wafer securely and to remove or
to 1ift the wafer to release it again. Within the base body 4
there is a lifting mechanism 5 (distance changing means) which
can be moved up and down in the direction L of the arrow, and can
change the distancé between the wafer W and the mask 2. The
iifting mechanism consists of a carrier which has an essentially
plane surface which is parallel to the wafer, which faces the
wafer and which, when the carrier is lifted, touches the wafer
enly on its lower surface WI and then lifts the wafer. The
entire device 1 and with it the wafer can rotate around the wafer

axis A.
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The treatment liquid can be applied either by the nozzle 7 which
is mounted outside in the vicinity of the wafer edge or by a.
nozzle 6 which is pointed against the wafer surface Wb facing
away from the mask 2. In the first case (nozzle 7) an amount 20
of liquid is applied directly to the mask 2 near the wafer edge.
The liquid is then pulled in by the capillary-like gap 15 and
thus precisely wets the area of the wafer surface WE which is
asgigned to the mask 2 and which is overlapped by it. 1In the
Becond case (nozzle 6) an amount 18 of liquid is applied to the
surface WE facing away from the mask 2, for example in its
center, the ligquid runs then radially to the outside to the wafer
edge; this can be supported by rotation of the wafer. Thereupon
the liguid flows around the wafer edge and is pulled in by the
gap 15. In both cases the wafer can rotate during the entire
liquid treatment (R); this has ‘the advantage that excess liquid
which does not penetrate into the gap 15 cannot flow down
uncontrolled over the mask 2, but is flung off in a controlled
manner. Then a second liguid (for example, deionized water) is
applied to the wafer surface WE facing the mask 2 via the ligquid
line 28, at the same time the carrier 4 rotates, by which the

second lJ.qu:Ld d:.splaces the ligquid which is located in the gap. ...

15. At the same timé&, before or even afterwa.rds the wafer is
lifted with the lifting mechanism 5.

Figure 2 shows anocther embodiment. The mask 2 (ring) is
supported by the disk 8. The wafer W is held by a rotating
vacuum chuck 13 on its surface Wb facing away from the mask.
This has the advantage that neither the wafer edge nor the wafer
surface Wf facing the mask are touched. Both the chuck 13
holding the wafer W and also the mask 2 can be turned around the
same axis A, the chuck in direction Rw and the mask in direction
Rm. If this takes place with the same rotational speed and in
the same direction, the mask and the wafer are not moved relative
to one another (Rw = Rm). The chuck 13 and the mask 2 are
connected to onme another via the distance changing means 5 and
are moved by it away from and towards one another (arrow L) .

This dJ.stance changing mcans 5 can be for example a pneumatic

cyllnder or a spindle. Using this distance changing means 5 the
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gap 15 between the wafer and mask can be set exactly, therefore
it represents a spacer means at the same time. The nozzle 7
applies an amount 20 of liquid directly.to the mask 2 near the
wafer edge. The liquid is then pulled in by the capillary-like
gap 15. -
Figure 3 shows a third embodiment. The device 1 consists of a
bath tank 27 in which there is a pot-shaped carrier 24. The
space 23 within the carrier is sealed against the bath 26 which
is located between the carrier and bath tank. The carrier 24 can

be lifted from the bath 26 using the lifting mechanism. The

. upper edge of the carrier has the shape of a  ring 2 which
" represents "the mask, with a surface vwhich faces the wafer W and

which is plane-parallel to its surfaces Wf. On this ring 2°
(mask) there are pins 3 with notches which keep.the wafer at a
defined distance to the mask, by which a gap 15 forms: - The
carrier 2 - with 'the wafer W lJocated on it is lowered in_to.t:he bath
(L1) so far that the liguid level is located somewhat above the
ring so that the wafer edge is wetted. The liquid is pulled by
capillary forces intc the gap 15 between the wafer and mask. To
prevent the penetration of liquid into the space 23 within the -
carrier as a result of the'negatiire pressure in it, the ppace is
connected via the tube 25 to the environment. A slight
overpressure can also be built up via this tube 25 in the space

.23 within the carrier, and the carrier is again lifted out of the -

bath (Ll). After liquid treatment, the liguid located in the gap
15 dis forced radially to the outside using the stronger
overpressure which has been built up by a gas which has been
supplied through the tube 25. The gap 15 can also be enlarged
with the distance changing means 5. Here four pins 5 which can
move up and down are shown; they can touch the wafer within the
mask 2 on its surface assigned to the mask and can 1lift it

vertically (12).

Figure 4 shows a Iourth embodiment. The device consists of a
path 14 in which the treatment liguid is located and wh;'-Lch can
be moved up and down (arrow 11), and of a carrier 11. The
carrier 11 consists of a base body 4 and a ring 2 _which’is molded
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on underneath. Pins 3 with notches which are made underneath on
the ring 2 hold the wafer W on the peripheral side, at a defined
gap distance to the ring 2 so that the wafer in the horizontal
position is suspended underneath on the carrier. The carrier 11
together with the wafer W is immersed into the bath 27 so far
that the liquid level wets the ring 2 and thus the surface Wb of
the wafer facing away from the ring and the peripheral-side wafer
edge are completely wetted. The liguid penetrates into the gap
between the wafer and ring. The carrier 11 is lifted out of the
bath after treatment. A vacuum-pickup 5 which is mounted within
the carrier is moved down so that it touches and suctions the
wafer on the surface Wf of the wafer facing the mask. Aftexrwards
the wafer is moved farther down with the pickup and thus ‘the
capillary force, by which the liquid is held within the gap 15,
is overcome. By rotating the pickup the liquid residue remaining

-

on the wafer may be flung off..

Figure 5 shows one embodiment. The device consists of a carrier
11 which [has) a base body 4, and of a ring 2 which is attached
via spacers 41 at a distance to the base body on the latter. The.

ring 'is over the spacet parts 41. On the ring 2 pins .53 axe. - -

attached which, referenced to the axis of rotation A of the

‘carrier 11, can be moved radially to the ocutside and can surround

the wafer W on the peripheral side. The pins 53 have the shape
of a small cylinder with their axes perpendicular to the surface
of the wafer. Gas channels 44 and 45 are wachined into the base
iaody 4 and they discharge into gas nozzles 46 and 49 against
which the surface of the wafer facing the carrier 11 is pointed.
The nozzles 46 and 45 are popitioned obliquely to the outside,
the nozzles 49 lying farther to the inside being positioned less
obliquely than the nozzles 46 which lie farther to the outside,
i.e. the emerging gas flow Gl of the nozzles 46 which lie farther
to the outside strikes the wafer surface at a flatter angle than
the emexging gas flow G2 of the nozzles which lie farther to the
inside. The distance of the base body 4 to the wafexr W in the
area 48 between the inner and outex nozzles 49 and 46 is smaller
than in the area 47 outside the outer nozzles 46. Both the
nozzles 45 which lie to the inside and also the nozzles 46 which
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lie to the outsidé can be selectively either a plurality of

nozzles arranged in a circle,

or can have the shape of annular
nozzles.

This device can be operated in essentially two different ways.
In the first operating mode the outex gas flow Gl and the inner.
gas flow G2 can be turned on and off separately from one another.
If only the first gas flow Gl is turned on, the gas flows only
over the area 47. The wafer W is only slightly lifted, by which
a small capillary-like gap 15 forms between the mask 2 and the
wafer W. If in this first operating state a liquid, as is
described in the description to Figure 1, is appiied, it is
pulled into the gap 15, If at thig point, in addition or instead
of the gas flow Gl, the gas flow G2 is turned on, gas flows not
only over the area 47 outside of the outer nozzles 46, but also .
over the area 48 between the outer and inner nozzles. By means
of this second operating state the wafer W is lifted somewhat,

. shown'by_tie dotted line. The wafer edge slides. 2long the

cylinder surface of the pins 53. This slight l1lifting of the
wafer is enocugh for the liquid in the gap 15 between the mask and
wafér to hé longer be held by the capillary forces. The liguid
can be removed from this area; this takes place by the gas flow,
i.e. the droplets are blown away radially to the outside.
Removal of the liquid can be supported by the entire carrier 11
and with it the wafer rotating. In addition, by means of a
nozzle which is supplied by the ligquid line 2B, flushing liquid -
can be routed throﬁgh the base body 4 to the wafer surface facing
the carrier, by which.the liquid in the gap 15 is additionally
displaced,. This flushing ligquid must for its part of course also

be removed again.

In the second operating mode the two gas flows Gl and G2 are
jointly connected. In the first operating state less gas flows
than in the second operating state, by which the wafer in the
second operating state assumes a position in which its distance
to the mask 2 is larger than in the first operating state. ?he
distance of the wafer W to the mask 2 in the first operating
state is for example 0.5 mm and in the second 0.8 mm.
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Using Figures 5-8 the operating mode of a device as claimed in

the invention will be described, proceeding from the embodiment
of Figuxe 1. First of all, the wafer W is moved into the
vicinity of the mask 2, by which the gap 15 forms. The defined
distance between the mask 2 and the wafer is ensured by spacer
means, hexre the pins 3 (Figure 6) with notches. At this point
liguid is applied either to the wafer surface Wb facing away from
the mask or directly to the wafer edge. The liquid in part
enters the gap 15 (F2). The excess part of the liq11id Fl1 runs
down and is thrown off when the mask and/or the wafer rotate.
The liquid camnot run farther to the inside than the inner
contour of the mask 2, i.e. it penetrates only to the point P.

" The distance al between the mask 2 and the waf_e:; is chosen to be

so small that the liquid is held by capillary forces within the

'gap 15, and treats the wafer surface there. A lifting mechanism

5 now comes into contact with the wafer surface WL which faces
the mask 2, "thé pins 3 are now -opened .(B) and the lifting
mechanism 5 1ifts the wafer such that the liquid f£ilm in the gap
15 téars and only more drops 16 remain on the mask and/or on the
wafer surface. These drops 16 can now be rinsed off, blown off

and/oxr flung off..
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Claims:

Device for liguid treatment of a defined section of a
wafer-shaped article (W), espec
of

1.1 holding means (3, 53) for holding the wafer-shaped
article, '

ially of a wafer, consisting

- 1.2 a mask (2) which in shape and size corresponds to the

area of the defined section which is to be treated with

liquid,

1.3 spacer means (3, 31, 45, 41) which keep the mask .and °
the wafer-shaped drticle at a defined short distance to one

another such that liguid can be retained between the mask

and the defined area of the wafer-shaped article (15) by

capillary forces. -

. -Device as cl;im_ed in claim 1, wherein the mask (2) has the

shape of "a ring.

Device as claimed in -claim 2, wherein the ring has an
inside diameter which is less than the outside diémeter of
the wafer-shaped article, and an outside diameter which is
at least the same size as the outside diameter of the
wafer-shaped article.

Device as claimed in claim 1, wherein the spacer means keep
the mask and the wafer-shaped article at 2 distance (al) of
0.05 to 1 mm. :

Device as claimed in claim 1, wherein the spacer means
consists of gripper elements (3, 53) which are in direct
contact with the wafer-shaped article and are joined
directly or indirectly to the mask (2).

Device as claimed in claim 1, wherein the mask and holding
means are statlonary relative to one another with respect
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to rotation around an axis (A) which is perpendicular to
the mask.

Device as claimed in claim 1, wherein the spacer means can
consist of a gas feed means (45, 46) which is joined
directly or indirectly (41) to the mask (2] and is pointed

against the wafer-shaped article, by which the wafer-
article can be kept on a gas cushion.

shaped
Device as claimed in claim 1, which has d:.stance changing
means (5, 44, 49) which can increase (a2) the dlstance {al)
between the mask and the wafer- -ghaped article to one
another such that liquid which is located between the mask

and wafer-shaped article is no longer held by capillary
forces.

Device as claimed in claim 8, wherein the distance changing
means are made such that they can change the distance
between the mask and the wafer-shaped article durlng or
:meed:.ately after the liquid treatment.

Device as .claimed in claim 8, wherein the elements of the
spacer means are at the same time elements of the distance
changing means,

Device as claimed in claim 1, with guide elements (3, 63)
which border the position of the wafer-shaped article on
the peripheral side and which are located essen'tially.
perpendicular to the main surface of the wafer-shaped

article.

Device as claimed in claim 11, wherein the holding means
consist of guide elements (63) and a gas feed means (45,

46) .

Device as claimed in claim 10, wherein the, distance
changing means consiste of a gas feed means (44, 45) which
is. joined directly or indirectly to the mask (2) and ie
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pointed against the main surface (Wf) of the wafer-shaped
article, by which the wafer-shaped article can be kept on
a gas cushion, .

-17-

Device as claimed in claim 1, wherein the spacer means and
the distance changing means are eseentialiy the same gas
feed means (44, 45, 46, 49), and there are means by which
the gas feed means can be shifted into at least two
different operating states, by which two 'different
distances between the wafer-shaped article and the mask can
be adjusted.

Device as claimed in claim 1, wherein the holding means can
be caused to rotate (R). ' '

Device as claimed in claim 1, with a liguid line (26) which
ig pointed at the surface of the wafer-shaped article
facing the mask. . o '




