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Figure 1

(57) Abstract: The present invention is related to device for
moving a substrate holder, which comprises at least a sub-
strate to be treated, during a vertical galvanic metal, prefer-
ably copper, deposition on such a substrate to be treated
characterized in that the device comprises at least a first
driving means, at least a second driving means, at least a
first adjusting means and at least a second adjusting means;
wherein the first driving means is in operative connection to
the first adjusting means to generate a first axial deflection
and the second driving means is in operative connection to
the second adjusting means to generate a second axial de-
flection of the substrate holder; wherein said first axial de-
flection and said second axial deflection are continuously
adjustable and/or controllable. The invention is further re-
lated to a method for vertical galvanic metal, preferably cop-
per, deposition on a substrate using such a device.
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DEVICE FOR MOVING A SUBSTRATE HOLDER DURING A VERTICAL GAL-
VANIC METAL DEPOSITION, AND A METHOD FOR VERTICAL GALVANIC
METAL DEPOSITION USING SUCH A DEVICE

Field of the Invention

The present invention relates to a device for moving a substrate holder,
which comprises at least a substrate to be treated, during a vertical galvanic
metal, preferably copper, deposition on such a substrate to be treated; and a
method for vertical galvanic metal, preferably copper, deposition on a substrate

using such a device.

Background of the Invention

It is well known in the galvanic industry that for a plurality of galvanic plat-
ing systems a substrate holder carrying a substrate to be treated, such as a wa-
fer, has to be somehow properly and accurately moved in a vertical galvanic
apparatus during such a vertical galvanic metal deposition process in order to
ensure a thickness distribution of the deposited metal, preferably copper, as
uniform as possible. Further, a proper and effective filling of vias or boreholes, if
present, shall be achieved by such a movement of the substrate holder.

If such a movement of a substrate holder is not executed, it has been
found in such vertical plating systems that the incoming flow of the electrolyte
during the vertical galvanic metal, preferably copper, deposition does not arrive
at the surface of the substrate to be treated in a uniform way. This would lead
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subsequently to a non-uniform thickness distribution of the galvanic metal on
the surface of the substrate to be treated.

Such a non-uniform distribution depends on the kind of device element,
which is responsible for the incoming flow of the electrolyte, such as a carrier
substrate having a plurality of through-going conduits, wherein the electrolyte
would have been passing through these through-going conduits, so leading to
different specific sites on the surface of the substrate to be treated from which
the incoming flow would be distributed further, normally flowing to the outside
areas. Without a movement of the substrate holder, the substrate to be treated
would comprise a thickness distribution in analogy to the through-going conduit
distribution of such a carrier substrate with areas of higher galvanic metal thick-
ness, where the incoming flow have been directly arrived after passing through
the through-going conduits; and neighbored areas with lower galvanic metal
thickness, where the incoming flow have not been directly arrived after passing
through the through-going conduits. For some alternative vertical plating sys-
tems, the thickness distribution on the surface of the substrate to be treated can
be exactly opposite regarding the through-going conduit distribution of the carri-
er substrate in dependence of the electrolyte systems applied.

In order to fulfill this movement requirement for vertical galvanic metal
deposition, the industry is generally making use of an approach as it is de-
scribed in EP 2 176 450 B1 of the applicant. Herein, a method for the electrolyt-
ic treatment of a plate-shaped product is disclosed that comprises at least one
substantially planar treatment surface, wherein the product is moved in method
step ¢ in two directions parallel to the treatment surface, wherein the two direc-
tions into which the product is moved are orthogonal to each other and wherein
the product is moved in an oscillating manner. In a preferred embodiment of the
method, the product can be moved on a circular path parallel to the treatment

surface.
None of this literature, however, suggests the use of a device for moving
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a substrate holder during a vertical galvanic metal deposition, which is able to
freely modify in-situ the movement of the substrate holder comprising the sub-
strate to be treated in dependence of the substrate to be treated or in depend-
ence of the requirements of different incoming flows of the electrolyte, which
shall be necessary for different technical purposes. Normally, just one defined
oscillating movement can be installed, such as by a perforated disk, having a

certainly fixed inner radius of the circular movement.

This typically will significantly limit the degree to which a movement of a
substrate holder can be modified in a very strict manner; in particular, the
known prior art devices often would not be capable of modifying or varying the
movement process at all, let alone in dependence of the structure of the sub-
strate to be treated, which could differ over the total surface area.

Objective of the present Invention

In view of the prior art, it was thus an object of the present invention to
provide a device for moving a substrate holder during a vertical galvanic metal
deposition, which shall not exhibit the aforementioned shortcomings of the

known prior art devices.

What is needed therefore is a device suitable to move the substrate
holder during the vertical galvanic metal deposition process in such a way that
the deposited galvanic metal thickness distribution over the total surface area of

the substrate to be treated can be minimized.

Furthermore, it was an object to provide a device for moving, which can
freely modify in-situ the movement of the substrate holder in dependence of the
substrate structure and/or in dependence of the incoming flow of the electrolyte.

Further, it was an object to provide an economic device, which shall
comprise a minimum of required device elements, which shall be at the same

time as cheap and as simply constructed as possible.
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Summary of the Invention

These objects and also further objects which are not stated explicitly but
are immediately derivable or discernible from the connections discussed herein
by way of introduction are achieved by a device having all features of claim 1.
Appropriate modifications to the inventive device are protected in dependent
claims 2 to 12. Further, claim 13 comprises a method for vertical galvanic metal,

preferably copper, deposition on a substrate using such a device.

The present invention accordingly provides a device for moving a sub-
strate holder, which comprises at least a substrate to be treated, during a verti-
cal galvanic metal, preferably copper, deposition on such a substrate to be
treated characterized in that the device comprises at least a first driving means,
at least a second driving means, at least a first adjusting means and at least a
second adjusting means; wherein the first driving means is in operative connec-
tion to the first adjusting means to generate a first axial deflection and the sec-
ond driving means is in operative connection to the second adjusting means to
generate a second axial deflection of the substrate holder; wherein said first
axial deflection and said second axial deflection are continuously adjustable
and/or controllable.

It is thus possible in an unforeseeable manner to provide a device for
moving a substrate holder during a vertical galvanic metal deposition, which
does not exhibit the aforementioned shortcomings of the known prior art pro-

cesses.

In addition thereto, the device is suitable to move the substrate holder
during the vertical galvanic metal deposition process in such a way that the de-
posited galvanic metal thickness distribution over the total surface area of the
substrate to be treated can be minimized.
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Furthermore, the device for moving can freely modify in-situ the move-
ment of the substrate holder in dependence of the substrate structure and/or in

dependence of the incoming flow of the electrolyte.

Further, the device comprises a minimum of required device elements,

which are relatively cheap and simply constructed.

Additionally, the device enables the adjusting of the movement of the
substrate holder in-situ if the incoming flow has been changed or modified for

different technical purposes.

Brief Description of the Figures

For a more complete understanding of the present invention, reference is
made to the following Detailed Description of the Invention considered in con-

junction with the accompanying figures, in which:

Fig. 1 shows a front view of a device for moving a substrate holder in ac-
cordance with a preferred embodiment of the present invention;

Fig. 2 shows another front view of the same device for moving a sub-
strate holder as shown in Fig. 1;

Fig. 3 shows another front view of the same device for moving a sub-
strate holder as shown in Fig. 1;

Fig. 4 shows another front view of the same device for moving a sub-
strate holder as shown in Fig. 1; and

Fig. 5 shows a back view of the same device for moving a substrate

holder as shown in Fig. 1.

Detailed Description of the Invention

As used herein, the term "device for moving a substrate holder” in ac-
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cordance with the present invention, refers to any kind of device which is suita-
ble to offer a possibility to move a substrate holder, either directly due to a direct
operative connection between the device for moving and the substrate holder,
or indirectly due to an indirect operative connection by an interconnecting de-
vice and/or device element, such as a holding device, as long as the movement
is continuously adjustable and/or controllable.

Such a holding device itself can be an internal part of an apparatus for
vertical galvanic metal deposition or such a holding device can be an additional
“external” device, preferably in operative connection with said apparatus for ver-
tical galvanic metal deposition.

As used herein, the term “substrate holder” in accordance with the pre-
sent invention, refers to any kind of substrate folder, such as wafer holder, suit-
able to comprise at least one substrate to be treated for a vertical galvanic met-
al deposition process.

As used herein, the term "galvanic metal", when applied to a vertical gal-
vanic metal deposition on a substrate to be treated in accordance with the pre-
sent invention, refers to metals which are known to be suitable for such a verti-
cal deposition method. Such galvanic metals comprise gold, nickel, and copper,
preferably copper.

As used herein, the term "substrate to be treated", when applied to a ver-
tical galvanic metal deposition on such a substrate in accordance with the pre-
sent invention, refers to substrates which are round, preferably circular, or an-
gular, preferably polyangular, such as rectangular, quadratic or triangular, or a

mixture of round and angular structure elements, such as semicircular.

Such substrates have a diameter ranging from 50 mm to 1000 mm, pref-
erably from 100 mm to 700 mm, and more preferably from 120 mm to 500 mm,
in case of a round structure; or a side length ranging from 10 mm to 1000 mm,
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preferably from 25 mm to 700 mm, and more preferably from 50 mm to 500

mm, in case of an angular, preferably polyangular, structure.

Such substrates can be a printed circuit board, a printed circuit foil, a

semiconductor wafer, a solar cell, a photoelectric cell or a monitor cell.

Both driving means has to be active in order to generate the claimed ad-
justable and/or controllable two-dimensional movement of the substrate holder.

If solely one of the two driving means works, it would lead to a linear (ax-
ial) movement, which is already known in the prior art. The sole exception,
wherein such a combination of two active driving means would lead again to a
one-dimensional deflection, takes place if both axial deflections are running ex-
actly parallel. This shall not be part of the invention.

The frequency of the movement of the substrate holder can be regulated
and/or controlled by the speed of the respective first and/or second driven
means, which on their part again regulate and/or control the respective first
and/or adjusting means of the device for moving a substrate holder.

In one embodiment, the first axial deflection and the second axial deflec-

tion are taking place at an angle of 90°, relative to one another.

In one embodiment, the device additionally comprises at least a first
cross slide as central guide element for supporting the first and second axial

deflection.

It has been found advantageous to make use of such a known device el-
ement to take away or to take over the weight-loading during the movement of
the substrate holder from the adjusting means of the device.

In one embodiment, the device further comprises at least a first oblong
hole and at least a second oblong hole, wherein the first oblong hole is in opera-
tive connection with the first adjusting means and the second oblong hole is in
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operative connection with the second adjusting means, both serving as me-
chanical guide for the respective first and second axial deflection.

In a preferred embodiment, the first adjusting means comprises at least a
first tenon running inside of the first oblong hole and the second adjusting
means comprises at least a second tenon running inside of the second oblong
hole in order to provide the respective operative connection between each ob-

long hole and its respective adjusting means.

In a more preferred embodiment, the at least first tenon and the at least
second tenon possess an outer diameter, which is nearly identical to the dis-
tance between the side walls of the respective oblong hole, to provide a back-
lash-free operative connection between a tenon of an adjusting means and the

respective oblong hole.

The backlash-free operative connection shall minimize possible force
losses during the movement of the substrate holder. The cross slide will be car-
ried by the first and second tenons of the first and second adjusting means.

In a preferred embodiment, if the first axial deflection and the second ax-
ial deflection are taking place at an angle of 90°, relative to one another, the
cross slide will be moved by a right-angled force application of the respective
first or second tenon of the first or second adjusting means on the correspond-
ing side wall of the respective oblong hole of the first or second adjusting

means.

In one embodiment, the at least first driving means and the at least sec-
ond driving means are independently adjustable and/or controllable from each

other.

In an alternative embodiment, the at least first driving means and the at
least second driving means are adjustable and/or controllable as coupled op-

erative unit.
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Both alternatives, namely the coupled operative unit as well as the inde-
pendent operation, offer the advantage of a maximum of flexibility for continu-
ously adjusting and/or controlling the movement of the substrate holder, as long

as both driven means are active.

In one embodiment, the at least first driving means and the at least sec-
ond driving means comprise manually driven and/or automatically driven
means, wherein a linear actuator and/or a rotary actuator can be comprised,

such as a stepper motor, preferably a servomotor.

In one embodiment, the generated movement of the substrate holder
comprises in dependence of the maximal first and second axial deflection of the
at least first and second adjusting means any kind of two-dimensional move-

ment, such as circular, elliptical and wavelike.

It has been found advantageous to limit the movement on a two dimen-
sional movement, even when a three-dimensional movement could be build-up,

but solely with severe disadvantages.

A defined two dimensional movement of the substrate holder has to be
carried out in the sense of the present invention in such a way that the distance
between the substrate to be treated, which is hold and fixed by the respective
substrate holder, and the anode(s) of the vertical galvanic deposition apparatus
is kept constant as much as possible to ensure a uniform thickness of the de-
posited galvanic metal on the substrate to be treated. Thus, the inclusion of a
third dimension for the movement of the device for moving a substrate holder,
which would be mechanically possible, would not make sense due to constantly
changing distances between anode(s) and the substrate to be treated. There-

fore, a three-dimensional movement shall not be part of the present invention.

In one embodiment, the at least first adjusting means and/or the at least
second adjusting means perform a rotary movement to generate the first and/or
second axial deflection of the substrate holder.

9
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Such a rotary movement would offer the advantage of reduced construc-
tion space requirements, which makes the device cheaper. Further, a rotary
movement does not have a stop due to a continuous circular movement of the
respective adjusting means, whereby a blocking situation can be avoided, which

makes the device more effective regarding maintenance and required service.

In one embodiment, the device further comprises a holding device for a
substrate holder, which is directly or indirectly coupled with the device for mov-

ing the substrate holder.

Further, the object of the present invention is also solved by a method for
vertical galvanic metal, preferably copper, deposition on a substrate using such
a device for moving a substrate holder comprising the following method steps:

i) Providing such a device for moving a substrate holder, which compris-
es at least a substrate to be treated, comprising at least a first driving means, at
least a second driving means, at least a first adjusting means and at least a

second adjusting means.

ii) Inserting the substrate holder comprising at least a substrate to be

treated in a vertical galvanic reaction tank.

iil) Generating a first axial deflection of the substrate holder by an opera-
tive connection of the first driving means and the first adjusting means and a
second axial deflection of the substrate holder by an operative connection of the

second driving means and the second adjusting means.

iv) Choosing a desired two-dimensional movement of the substrate hold-
er by continuously adjusting and/or controlling the first and second axial deflec-
tions during the vertical galvanic metal, preferably copper, deposition.

v) After having finished the galvanic metal, preferably copper, deposition,
the inventive device for moving the substrate holder terminates the 2-

dimensional movement of the substrate holder.

10
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vi) Removing the substrate holder comprising at least a substrate to be
treated from the vertical galvanic reaction tank.

The present invention thus addresses the problem of improving known
devices for generating an oscillating movement by the claimed invention herein,
wherein any kind of two-dimensional movement, which is continuously adjusta-
ble and/or controllable, can be generated in dependence of the requirements of
the respective substrate to be treated and/or in dependence of the respective

galvanic process.

The following non-limiting examples are provided to illustrate an embod-
iment of the present invention and to facilitate understanding of the invention,
but are not intended to limit the scope of the invention, which is defined by the
claims appended hereto.

Turning now to the Figures, Figure 1 shows a front view of a device for
moving a substrate holder in accordance with a preferred embodiment of the
present invention. The device shown comprises a first device element 2, a sec-
ond device element 3, a first oblong hole 4, a second oblong hole 5, a first ad-

justing means 6, a second adjusting means 7 and a first cross slide 8.

In the preferred embodiment shown in Figure 1 the first driving means 9
(not to see in the front view of the embodiment) is in operative connection to the
first adjusting means 6 to generate a first axial deflection and the second driving
means 10 (not to see in the front view of the embodiment) is in operative con-
nection to the second adjusting means 7 to generate a second axial deflection
of the second device element 3 (and whereby of a possibly directly or indirectly
coupled substrate holder and/or holding device for a substrate holder); wherein
said first axial deflection and said second axial deflection are continuously ad-
justable and/or controllable.

In this preferred embodiment, the first axial deflection and the second ax-
ial deflection are taking place at an angle of 90°, relative to one another, where-

11
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in the first cross slide 8 serves as central guide element for supporting the first
and second axial deflection; and wherein the first oblong hole 4 is in operative
connection with the first adjusting means 6 and the second oblong hole 5 is in
operative connection with the second adjusting means 7, both serving as me-
chanical guide for the respective first and second axial deflection.

The first adjusting means 6 comprises a first tenon running inside of the
first oblong hole 4 and the second adjusting means 7 comprises a second tenon
running inside of the second oblong hole 5 in order to provide the respective
operative connection between each oblong hole 4, 5 and its respective adjust-
ing means 6, 7. In order to minimize a possible loss of movement, the first tenon
and the second tenon possess an outer diameter, which is nearly identical to
the distance between the side walls of the respective oblong hole to provide a
backlash-free operative connection between each tenon of an adjusting means
6, 7 and the respective oblong hole 4, 5. The first adjusting means 6 and the
second adjusting means 7 both perform in this preferred embodiment a rotary
movement to generate the first and second axial deflection (not good to see in

Figure 1).

When comparing the following Figures 2 to 4 with Figure 1, it is decisive
to focus on the position of the first and second tenon of the first and second ad-
justing means 6, 7 to observe the generated movement. In Figure 1 (now ex-
emplary defined as starting point) both tenons of the respective first and second
adjusting means 6, 7 are located more or less in the middle of the respective
oblong hole 4, 5.

Figure 2 shows another front view of the same device for moving a sub-

strate holder as shown in Figure 1.

In contrast to Figure 1, Figure 2 illustrates a second tenon of the second
adjusting means 7, which is located no more in the middle, but at the right end

12
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of the respective oblong hole 5. The first tenon of the first adjusting means 6

seems to be still in the middle position of the respective oblong hole 4.

However, if the relative position of the first device element 2 versus the
second device element 3 is taken into account, it is clearly demonstrated that
the second device element 3 has been shifted to the left compared to Figure 1.
The second tenon of the second adjusting element 7 has been running inside of
the second oblong hole 5 from the middle to the right during this movement of

the second device element 3 to the left.

Such a movement has not been generated, if it could be assumed, by the
operative connection between the second driving means (not to see in Figure 1)
and the second adjusting means 7, but by a rotary movement of the first adjust-
ing means 6 in operative connection with the first driving means (not to see in
Figure 2), wherein the side flanks of the first tenon has been pressed against
the left side wall of the first oblong hole 4 to cause a first axial deflection to the
left during said rotary movement of the first adjusting means 6.

When regarding solely such a movement of a single adjusting means,
like in this case of the first adjusting means 6, it would solely lead to a one-
dimensional movement to the left of the second device element 3. A possible
direct or indirect coupling of said device element 3 to a substrate holder and/or
to a holding device for a substrate holder shall forward the generated movement

to the substrate holder comprising at least a substrate to be treated.

In general, Figures 1 to 4 shall help to understand the mechanism of the
inventive device by splitting a claimed two-dimensional movement generated by
the operative connections between two adjusting means and two driving means,
which is claimed by the appended set of claims, in several one-dimensional
movement steps generated by the operative connection between one adjusting
means and one driving means without limiting the scope of protection of said

set of claims.

13
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Figure 3 shows another front view of the same device for moving a sub-

strate holder as shown in Figure 1.

In contrast to Figure 1, Figure 3 illustrates a first tenon of the first adjust-
ing means 6, which is located no more in the middle, but at the upper end of the
respective oblong hole 4. The second tenon of the second adjusting means 7
seems to be still in the middle position of the respective oblong hole 5.

However, if the relative position of the first device element 2 versus the
second device element 3 is taken into account, it is clearly demonstrated that
the second device element 3 has been shifted downwards compared to Figure
1. The first tenon of the first adjusting element 6 has been running inside of the
first oblong hole 4 from the middle to the upper end during this movement of the

second device element 3 downwards.

Such a movement has been generated by a rotary movement of the sec-
ond adjusting means 7 in operative connection with the second driving means
(not to see in Figure 3), wherein the side flanks of the second tenon has been
pressed against the lower side wall of the second oblong hole 5 to cause a sec-
ond axial deflection downwards during said rotary movement of the second ad-

justing means 7.

When regarding solely such a movement of a single adjusting means,
like in this case of the second adjusting means 7, it would solely lead to a one-

dimensional movement downwards of the second device element 3.

Figure 4 shows another front view of the same device for moving a sub-

strate holder as shown in Figure 1.

In contrast to Figure 3, Figure 4 illustrates a second tenon of the second
adjusting means 7, which is located no more in the middle, but at the left end of
the respective oblong hole 5. The first tenon of the first adjusting means 6
seems to be still in the upper position of the respective oblong hole 4.

14
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However, if the relative position of the first device element 2 versus the
second device element 3 is taken into account, it is demonstrated (not perfectly
to see) that the second device element 3 has been shifted to the right compared
to Figure 3. The second tenon of the second adjusting element 7 has been run-
ning inside of the second oblong hole 5 from the middle to the left during this
movement of the second device element 3 to the right.

Such a movement has been generated by a rotary movement of the first
adjusting means 6 in operative connection with the first driving means (not to
see in Figure 4), wherein the side flanks of the first tenon has been pressed
against the right side wall of the first oblong hole 4 to cause a first axial deflec-
tion to the right during said rotary movement of the first adjusting means 6.

When regarding solely such a movement of a single adjusting means,
like in this case of the first adjusting means 6, it would solely lead to a one-
dimensional movement to the right of the second device element 3.

If Figure 4 is further compared to Figure 1, there is clearly demonstrated
that the second device element 3 has been shifted downwards and to the right

compared to Figure 1.

The first tenon of the first adjusting element 6 has been running inside of
the first oblong hole 4 from the middle to the upper end during the movement of
the second device element 3 downwards. The second tenon of the second ad-
justing element 7 has been running inside of the second oblong hole 5 from the
middle to the left during the movement of the second device element 3 to the
right.

Such two individual movements have been generated by two rotary
movements of the first and second adjusting means 6, 7 in operative connection
with the first and second driving means (not to see in Figure 4), wherein the
side flanks of the first tenon has been pressed against the right side wall of the
first oblong hole 4 to cause a first axial deflection to the right during a rotary

15
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movement of the first adjusting means 6; whereas the side flanks of the second
tenon has been pressed against the lower side wall of the second oblong hole 5
to cause a second axial deflection downwards during said rotary movement of

the second adjusting means 7.

Figure 5 shows a back view of the same device for moving a substrate
holder as shown in Figure 1. The back view of the device shown comprises a
first device element 2, a second device element 3, a first driving means 9 and a
second driving means 10; wherein such a first driving means 9 and such a sec-
ond driving means 10 are adjustable and/or controllable as coupled operative
unit or independently adjustable and/or controllable from each other.

Herein, the first driving means 9 and the second driving means 10 com-
prise manually driven and/or automatically driven means, wherein in Figure 5
two rotary actuators are comprised in form of servomotors, which are in opera-
tive connection to the respective first and second adjusting means 6, 7 for gen-
erating a first and/or second axial deflection of the second device element 3.

While the principles of the invention have been explained in relation to
certain particular embodiments, and are provided for purposes of illustration, it
is to be understood that various modifications thereof will become apparent to
those skilled in the art upon reading the specification. Therefore, it is to be un-
derstood that the invention disclosed herein is intended to cover such modifica-
tions as fall within the scope of the appended claims. The scope of the inven-

tion is limited only by the scope of the appended claims.
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CLAIMS

1. Device (1) for moving a substrate holder, which comprises at least
a substrate to be treated, during a vertical galvanic metal, preferably copper,
deposition on such a substrate to be treated characterized in that the device (1)
comprises at least a first driving means (9), at least a second driving means
(10), at least a first adjusting means (6) and at least a second adjusting means
(7); wherein the first driving means (9) is in operative connection to the first ad-
justing means (6) to generate a first axial deflection and the second driving
means (10) is in operative connection to the second adjusting means (7) to
generate a second axial deflection of the substrate holder; wherein said first
axial deflection and said second axial deflection are continuously adjustable
and/or controllable.

2. Device according to claim 1 characterized in that the first axial de-
flection and the second axial deflection are taking place at an angle of 90°, rela-

tive to one another.

3. Device according to claim 2 characterized in that the device addi-
tionally comprises at least a first cross slide (8) as central guide element for
supporting the first and second axial deflection.

4. Device according to one of the preceding claims characterized in
that the device (1) further comprises at least a first oblong hole (4) and at least
a second oblong hole (5), wherein the first oblong hole (4) is in operative con-
nection with the first adjusting means (6) and the second oblong hole (5) is in
operative connection with the second adjusting means (7), both serving as me-
chanical guide for the respective first and second axial deflection.

5. Device according to claim 4 characterized in that the first adjusting
means (6) comprises at least a first tenon running inside of the first oblong hole
(4) and the second adjusting means (7) comprises at least a second tenon run-
ning inside of the second oblong hole (5) in order to provide the respective op-
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erative connection between each oblong hole (4, 5) and its respective adjusting

means (6, 7).

6. Device according to claim 5 characterized in that the at least first
tenon and the at least second tenon possess an outer diameter, which is nearly
identical to the distance between the side walls of the respective oblong hole, to
provide a backlash-free operative connection between a tenon of an adjusting

means (6, 7) and the respective oblong hole (4, 5).

7. Device according to one of the preceding claims characterized in
that the at least first driving means (9) and the at least second driving means

(10) are independently adjustable and/or controllable from each other.

8. Device according to one of the preceding claims characterized in
that the at least first driving means (9) and the at least second driving means

(10) are adjustable and/or controllable as coupled operative unit.

9. Device according to one of the preceding claims characterized in
that the at least first driving means (9) and the at least second driving means
(10) comprise manually driven and/or automatically driven means, wherein a
linear actuator and/or a rotary actuator can be comprised, such as a stepper

motor, preferably a servomotor.

10.  Device according to one of the preceding claims characterized in
that the generated movement of the substrate holder comprises in dependence
of the maximal first and second axial deflection of the at least first and second
adjusting means (6, 7) any kind of two-dimensional movement, such as circular,

elliptical and wavelike.

11.  Device according to one of the preceding claims characterized in
that the at least first adjusting means (6) and/or the at least second adjusting
means (7) perform a rotary movement to generate the first and/or second axial

deflection of the substrate holder.
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12.  Device according to one of the preceding claims characterized in
that the device (1) further comprises a holding device for a substrate holder,
which is directly or indirectly coupled with the device (1) for moving the sub-
strate holder.

13.  Method for vertical galvanic metal, preferably copper, deposition
on a substrate using a device (1) according to one of the preceding claims
characterized by the following method steps:

i) Providing a device (1) for moving a substrate holder, which comprises
at least a substrate to be treated, according to one of the preceding claims
comprising at least a first driving means (9), at least a second driving means
(10), at least a first adjusting means (6) and at least a second adjusting means

(7).

ii) Inserting the substrate holder comprising at least a substrate to be

treated in a vertical galvanic reaction tank.

iil) Generating a first axial deflection of the substrate holder by an opera-
tive connection of the first driving means (9) and the first adjusting means (6)
and a second axial deflection of the substrate holder by an operative connection
of the second driving means (10) and the second adjusting means (7).

iv) Choosing a desired two-dimensional movement of the substrate hold-
er by continuously adjusting and/or controlling the first and second axial deflec-

tions during the vertical galvanic metal, preferably copper, deposition.

v) After having finished the galvanic metal, preferably copper, deposition,
the device (1) for moving the substrate holder according to one of the preceding

claims terminates the 2-dimensional movement of the substrate holder.

vi) Removing the substrate holder comprising at least a substrate to be
treated from the vertical galvanic reaction tank.
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