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DEVICE FOR HOLDING WAFER SHAPED ARTICLES

BACKGROUND OF THE INVENTION

The invention relates to devices for holding wafer-
shaped articles, such as semiconductor wafers.

Semiconductor wafers are subjected to various surface
treatment processes such as etching, cleaning, polishing and
material deposition. To accommodate such processes, a
single wafer may be supported in relation to one or more
treatment fluid nozzles by a chuck associated with a
rotatable carrier, as is described for example in U.S.
Patent Nos. 4,903,717 and 5,513, 668.

The patents referenced above operate on the Bernoulli
principle, such that the wafer receives subjacent support
from a gas cushion rather than by contact with the chuck.
Such chucks nevertheless ordinarily include a circular
series of pins that are positioned radially outwardly of a
wafer positioned on the chuck. Those pins prevent lateral
displacement of the wafer relative to the chuck.

As described in U.S. Patent No. 4,903,717, each pin
projects upwardly from a respective pivotal base. The axes
of the pin and base are vertical but offset from one another
such that pivoting of the base causes the associated pin to

travel along a circular arc and hence be adjustable in its
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closed position the top plate is sealed against the
cylindrical wall 60.

The stator 80 comprises several cocils 84 for axial and
radial orientation and for driving the rotor 85, which is
part of the annular chuck. Such arrangement is further
described in US 6,485,531. The diameter of the annular
chuck 20 is less than the inner diameter of the cylindrical
wall so that it can freely levitate and rotate within the
cylindrical wall 60. The annular chuck 20 comprises an
inner chuck base body 21 with an annular groove
circumferentially surrounding the outside of the inner chuck
base body 21, with the annular groove receiving the gear
ring 30. The gear ring 30 is preferably made of PEEK,
aluminum, or stainless steel.

Gear ring 30 comprises inwardly facing teeth 31. The
inwardly facing teeth 31 in turn drive the teeth of a pin
shaft 27 (see Fig. 1lc).

This embodiment has six downwardly oriented pin shafts
27, each of which has a small gear, which is driven by the
gear ring 30. The pin shafts 27 are mounted so that they
can turn about an axis A, which is parallel to the rotation
axis of the annular chuck.

A pin 28 is mounted to or formed integrally with each
pin shaft 27, at a position that is eccentric with respect

-

to the axis of rotation A of the pin shaft 27.




10

20

WO 2012011005 PCT/IB2011/052961

Consequently, the pins 28 are displaced radially of the
chuck when the pin shafts 27 are turned by the gear ring 30.
As the pins and the gear ring 30 are both carried by the
chuck base body 21, the pins shafts 27 are rotated by the
gear ring 30 only when the gear ring 30 rotates relative to
the chuck base body.

Pins 28 are positioned s¢c as to contact a wafer W on
its peripheral edge. As the pins 28 also support the weight
of the wafer W, the pins 28 may either be cylindrical in
shape or have recessed portions on their radially inwardly
facing sides contacting the wafer edge, to prevent axial
displacement of the wafer W relative to the pins 28 when the
wafer is being gripped.

In order to mount the gear ring 30 into the annular
groove of the chuck base body 21 the gear ring 30 consists
of two separate segments, which are fixed together when
inserted into the annular groove. The chuck base body 21
and the gear ring 30 are connected via one or more helical
springs 40 (see Fig. 2) so that the gear ring 30 urges the
pins 28 into their radially innermost positions,
corresponding to the gripping of a wafer.

Two permanent magnets 33 (see Fig. 1b) are mounted to
the tooth gear ring 30. A plurality of at least twenty-four
rotor magnets 85, which are permanent magnets, are evenly

arranged around the chuck base body 21. These rotor magnets
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Claims:

1. A device for holding a wafer-shaped article,
comprising a plurality of movable contact elements having a
projecting portion for contacting a wafer-shaped article and
a mounting portion fitted within a body of said device, and
a gear mechanism driving the contact elements in unison
between a first position in which they contact a wafer-
shaped article posgitioned on the device, and a second non-
contact position, wherein the gear mechanism comprises, in
at least one region engaging one of said plurality of
contact elements, a construction that more readily yields to
lateral displacement said plurality of contact elements than
other regions of said gear mechanism adjacent the at least
one region, wherein said gear mechanism has a portion on a

body having teeth parallel to an elongated slot within said

body.

2. The device according to claim 1, wherein the
contact elements are a series of pins that are conjointly

movable from said second position to said first position.

3. The device according to claim 1, wherein said body

of the device is made of plastic.

4. The device according to claim 1, wherein said

device is a spin chuck in a process module for single wafer
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wet processing.

5. The device according to claim 2, wherein the pins
are arranged in a circular series, and each pin projects
upwardly from a respective pivotal base along an axis
rarallel to and offset from a pivot axis of said pivotal

base.

6. The device according to claim 1, wherein said gear
mechanism is a gear ring having teeth on a radially inward
edge thereof, said teeth being in meshing engagement with

corresponding teeth on said contact elements.

7. The device acgording to claim 1, wherein said gear
mechanism is a gear ring having teeth on a radially outward
edge thereof, said teeth being in meshing engagement with

corresponding teeth on said contact elements.

8. The device according to claim 1, wherein said
construction is configured such that the gear mechanism acts
on the contact elements with a maximum in the range of 5 to

20 N.

9. The device according to c¢laim 1, wherein said

construction is a cut-out in sald gear mechanism defining a
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narrowed region whose Young’s modulus is less than that of

said other regions.

10. The device according to claim 9, wherein the
cutout is enclosed such that no outer edge surface of said

gear mechanism is thereby interrupted.

11. The device according to claim 9, wherein the cut-
out interrupts an edge surface of the gear mechanism such

that the narrowed regiocn is of a cantilever form.

12. The device according to claim 1, wherein said
construction is an insert fitted with a cavity of said gear
mechanism, said insert comprising gear teeth in meshing
engagement with corresponding teeth of said at least one
contact element, said insert being urged into meshing
engagement with said corresponding teeth by at least one
resilient element, said spring yielding to displacement of

sald at least one contact element in a direction toward said

cavity.

13. The device according to claim 12, wherein said at

least one resilient element is at least one spring.

14. The device according to c¢laim 12, wherein said at
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least one resilient element is a body of elastomeric

material fitted within said cavity.

15. A device for holding a wafer-shaped article,
comprising a plurality of movable pin assemblies each having
a projecting portion for contacting a wafer-ghaped article
and a mounting portion fitted within a body of said device,
and a gear mechanism driving the movable pin assemblies in
unison between a first position in which they contact a
wafer-ghaped article positioned on the device, and a second
non-contact position, wherein the gear mechanism comprises,
in at least one region engaging one of said plurality of
movable pin assemblies, means for accommodating lateral
displacement said plurality of movable pin assemblies more
readily than in other regions of said gear mechanism
adjacent the at least one region, wherein said gear
mechanism has a portion on a body having teeth parallel to

an elongated slot within said body.
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