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(54) Device and method for conditioning of a galvanic electrolyte and activation of electrodes
prior to the start of a galvanic metal deposition process
(67)  The present invention is related to a device for

conditioning of a galvanic electrolyte and for activation
of electrodes of a galvanic device, which comprises at
least a reaction container filled with such a galvanic elec-
trolyte, wherein said galvanic device is supposed to be
subsequently used for a galvanic metal, in particular cop-
per, deposition process for depositing said galvanic metal
on a substrate to be treated; wherein the device compris-
es at least a first reaction tank, which is filled with such
a galvanic electrolyte, at least a first anode, at least a
first cathode, at least a rectifier for adjusting and/or con-
trolling direct current or alternating current, atleast a cur-
rent source, atleast an electrical connection for said elec-
trodes, a circular pump system for circulating the elec-

trolyte via at least a first and at least a second connection
between the reaction container of the galvanic device
and the first reaction tank of the device for conditioning
and activation; wherein decomposition products of gal-
vanic electrolyte components are generated in the device
prior to the start of the galvanic metal deposition process
in the galvanic device itself.

The invention is further related to a method for con-
ditioning of a galvanic electrolyte and for activation of
electrodes of a galvanic device; and to the use of such
a method making use of such a device for conditioning
of a galvanic electrolyte and for activation of electrodes
of a galvanic device prior to the start of the galvanic metal
deposition process in the galvanic device itself.
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Description

Field of the Invention

[0001] The present invention relates to a device for
conditioning of a galvanic electrolyte and for activation
of electrodes of a galvanic device, which comprises at
least a reaction container filled with such a galvanic elec-
trolyte, wherein said galvanic device is supposed to be
subsequently used for a galvanic metal, in particular cop-
per, deposition process for depositing said galvanic metal
on a substrate to be treated.

[0002] The present invention is further directed to a
method for conditioning of a galvanic electrolyte and for
activation of electrodes of a galvanic device, which com-
prises at least a reaction container filled with such a gal-
vanic electrolyte, wherein said galvanic device is sup-
posed to be subsequently used for a galvanic metal, in
particular copper, deposition process for depositing said
galvanic metal on a substrate to be treated.

Background of the Invention

[0003] Galvanic devices of the prior art, which are sup-
posed to be used for the deposition of a galvanic metal
on a substrate to be treated, are always underlying the
challenge to ensure that the galvanic electrolyte and the
electrodes, which are supposed to be used for the dep-
osition of a galvanic metal, has to be kept efficient and
active for the desired purpose. In particular, the individual
galvanic electrolyte components, such as brighteners,
levelers and other additives, have to be surveyed for their
active state.

[0004] Aknown problem isthatsuch an active galvanic
electrolyte for a galvanic deposition process is not easily
available by just mixing the required basic electrolyte with
certain amounts of further additives and individual elec-
trolyte components, such as brighteners and levelers.
Even when all components of the galvanic electrolyte are
mixed to a homogenous final electrolyte solution, it is up
to now still necessary for prior art devices to conduct the
so-called "dummy panel plating" procedure.

[0005] A significant number of regular panels or sub-
strates to be treated have to be transported through the
whole galvanic plating device during such a "dummy pan-
el plating" procedure. The conditioning and activation of
the electrolyte and the electrodes takes commonly place
by the generated decomposition products of certain elec-
trolyte components, such as brighteners and levelers,
during this procedure. However, there is a certain period
of time necessary, which is not negligible, to generate
enough of said decomposition products to successfully
condition and activate the electrolyte and the electrodes.
[0006] The same applies, if the galvanic plating device
has been stopped for an intermediate period of time, such
as for maintenance or for a weekend, wherein no sub-
strates to be treated are plated by such a galvanic plating
device. After such a break, the galvanic electrolyte, in
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particular individual electrolyte components such as
brighteners or levelers, is/are commonly less active than
before. It is then not sufficient to just readjust the individ-
ual components back to their original higher amounts or
concentrations in order to reactivate the galvanic elec-
trolyte, in particular the brighteners. Again, the "dummy
panel plating" procedure has to be conducted to recon-
dition or reactivate the galvanic electrolyte and the elec-
trodes of the galvanic plating device.

[0007] Up to now, if someone simply omit or neglect
the dummy panel plating procedure, the final resulting
plating performance of the galvanic plating device will be
tremendously decreased.

[0008] Attempts to avoid this dummy panel plating
have been partially successful by further development of
more efficient galvanic electrolytes in the past, but still
have been plagued with the same fundamental problem
arising from the requirement still to conduct said dummy
panel plating.

[0009] Said dummy panel plating wastes a large
amount of panels, which have to be thrown away after
the process. Furthermore, the galvanic plating device is
occupied by said process and wastes time, energy, water
and chemicals during and by said dummy panel process,
which makes it to a certain extent ineffective and costly.
[0010] Itis especially costly, because the dummy pan-
els have to be transported through the whole galvanic
plating device in order to avoid contamination of the gal-
vanic plating device. However, such transportation
through the whole galvanic device means that all pre and
post treatment process steps, such as rinsing and clean-
ing, have to be executed for panels, which have to be
thrown away afterwards. This increases again the costs
for such a prior art procedure.

Objective of the present Invention

[0011] In view of the prior art, it was thus an object of
the present invention to provide a device and a method
for conditioning and activation, which shall not exhibit the
aforementioned shortcomings of the known prior art de-
vices and methods.

[0012] In particular, it was an object of the present in-
vention to provide a device and a method, which shall be
able to condition a galvanic electrolyte and to activate
the electrodes of a galvanic device, which is supposed
to be subsequently used for a galvanic metal, in particular
copper, deposition process for depositing said galvanic
metal on a substrate to be treated, while at the same time
the so-called "dummy plating", as discussed above, shall
be avoided.

[0013] Additionally, it was especially an object of the
present invention to provide a device and a method for
conditioning and activation, which shall be generally suit-
able for all different kind of known horizontal or vertical
galvanic plating devices, regardless if as additional ex-
ternal add-on module or as additional internally integra-
ble unit.
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[0014] Further,itwas an object to provide an economic
device and method which shall comprise a minimum of
required device elements and method steps, which shall
be at the same time as cheap and as simply constructed,
in case of device elements, as possible.

Summary of the Invention

[0015] 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 in-
ventive device are protected in dependent claims 2 to 9.
Further, claim 10 comprises a method for conditioning of
a galvanic electrolyte and for activation of electrodes of
a galvanic device prior to the start of a galvanic metal
deposition process in the galvanic device itself. Appro-
priate modifications to the inventive method are protected
in dependent claims 11 to 14; while claim 15 comprises
the use of such an inventive method comprising such an
inventive device, for conditioning of a galvanic electrolyte
and for activation of electrodes of a galvanic device.
[0016] The present invention accordingly provides a
device for conditioning of a galvanic electrolyte and for
activation of electrodes of a galvanic device, which com-
prises at least a reaction container filled with such a gal-
vanic electrolyte, wherein said galvanic device is sup-
posed to be subsequently used for a galvanic metal, in
particular copper, deposition process for depositing said
galvanic metal on a substrate to be treated characterized
in that the device comprises at least a first reaction tank,
which is filled with such a galvanic electrolyte, at least a
first anode, at least a first cathode, at least a rectifier for
adjusting and/or controlling direct current or alternating
current, at least a current source, at least an electrical
connection for said electrodes, a circular pump system
for circulating the electrolyte via at least a first and at
least a second connection between the reaction contain-
er of the galvanic device and the first reaction tank of the
device for conditioning and activation; wherein decom-
position products of galvanic electrolyte components are
generated in the device prior to the start of the galvanic
metal deposition process in the galvanic device itself.
[0017] Itis thus possible in an unforeseeable manner
to provide a device for conditioning and activation, which
does not exhibit the aforementioned shortcomings of the
known prior art devices.

[0018] In addition thereto, the device and the method
are able to condition a galvanic electrolyte and to activate
the electrodes of a galvanic device, which is supposed
to be subsequently used for a galvanic metal, in particular
copper, deposition process for depositing said galvanic
metal on a substrate to be treated, while at the same time
the so-called "dummy plating", as discussed above, can
be avoided.

[0019] Additionally, the device and the method for con-
ditioning and activation of the present invention is gen-
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erally suitable for all different kind of known horizontal or
vertical galvanic plating devices, wherein the device can
comprise an additional external add-on module or an ad-
ditional internally integrable unit.

[0020] Further, the device and the method of the
present invention comprises solely a minimum of device
elements and method steps, which are as cheap and as
simply constructed, in case of device elements, as pos-
sible.

[0021] Ithas been found especially advantageous that
the device and the method of the present invention is
suitable to tremendously reduce cost of any kind of gal-
vanic plating process by avoiding the so-called "dummy
plating" whereby no dummy panels have to be wasted
no more. The waste of man power and material is also
achieved by reducing the required amount of time, chem-
istry, water and energy, which normally have to be spend
for all pretreatment and post treatment steps in such
known galvanic plating devices and processes, wherein
the common "dummy panel plating" had to be conducted
up to now.

Brief Description of the Figures

[0022] Objects, features, and advantages of the
present invention will also become apparent upon read-
ing the following description in conjunction with the fig-
ures, in which:

Fig. 1 exhibits a schematic illustrative side view of a
device in accordance with a preferred embodiment
of the present invention.

Fig. 2 exhibits a top view of a device in accordance
with another preferred embodiment of the present
invention.

Fig. 3 exhibits a perspective side view of a device in
accordance with the same preferred embodiment of

the present invention as shown in Figure 2.

Detailed Description of the Invention

[0023] Asusedherein, theterm "galvanic metal", when
applied in accordance with the present invention, refers
to metals which are known to be generally suitable for a
galvanic metal deposition method. Such galvanic metals
can comprise gold, nickel, and copper, preferably copper.
[0024] As used herein, the term "substrate to be treat-
ed", when applied in accordance with the present inven-
tion, refers to substrates which are round, preferably cir-
cular, or angular, preferably polyangular, such as rectan-
gular, quadratic or triangular, or a mixture of round and
angular structure elements, such as semicircular.

[0025] Such substrates have a diameter ranging from
50 mm to 1000 mm, preferably 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
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to 1000 mm, preferably from 25 mm to 700 mm, and more
preferably from 50 mm to 500 mm, in case of an angular,
preferably polyangular, structure.

[0026] 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.

[0027] Asused herein, the term "electrodes", when ap-
plied in accordance with the present invention, refers to
electrodes, which are generally suitable for a galvanic
metal plating process making use of any kind of a gal-
vanic metal plating device, independently if the galvanic
metal plating process is a vertical or horizontal process.
Electrodes can be comprised of an insoluble material,
such as titanium coated with iridium oxide, and/or of a
soluble material, such as a soluble anode composed of
copper (sacrificial anode).

[0028] Itis preferred that the electrodes are arranged
vertically inside of the first reaction tank of the inventive
device for conditioning and activation.

[0029] As used herein, the term "galvanic device",
when applied in accordance with the present invention,
refers to any kind of galvanic device, which is suitable
for a galvanic metal plating process, independently if the
galvanic metal plating process is a vertical or horizontal
process.

[0030] As used herein, the term "galvanic electrolyte",
when applied in accordance with the present invention,
refers to any kind of galvanic electrolyte, which is suitable
for a galvanic metal plating process, independently if the
galvanic metal plating process is a vertical or horizontal
process. This general definition shall include all kind of
generally suitable individual electrolyte components
known in the prior art, such as brighteners and levelers.
[0031] Herein, it has been found advantageous if the
galvanic electrolyte in the reaction container of the gal-
vanic device is identical to the galvanic electrolyte in the
first reaction tank of the inventive device for conditioning
and activation.

[0032] Nevertheless, both provided galvanic electro-
lytes could also be different at the beginning of the in-
ventive method. However, both galvanic electrolytes
would become identical again over time by circulating
the electrolytes between the galvanic device and the de-
vice for conditioning and activation via the at least first
and the at least second connection by applying the cir-
cular pump system.

[0033] Ithas to be highlighted that the inventive device
and method is different to known prior art devices and
methods, which are commonly focusing on a circulation
circlefor refreshing a galvanic electrolyte. However, such
a refreshing offers solely a possibility to refresh the re-
spective galvanic electrolyte during the galvanic metal
plating process by adding galvanic metal ions, preferably
copper ions, in order to replace the consumed metal,
preferably copper, ions, which have been already used
during the galvanic metal plating process for metal, pref-
erably copper, deposition on a substrate to be treated.
In contrast thereto, the device and method of the present
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inventionfocusses on a circulation circle of the electrolyte
in order to condition and activate the galvanic electrolyte
prior to the start of a galvanic metal plating process by
generating decomposition products of individual electro-
lyte components.

[0034] Inone embodiment, the device further compris-
es atleastafirstconnecting port for connecting the device
to at least a second identical device for balancing the
electrolyte level inside of both devices.

[0035] It can be advantageous to make use of a plu-
rality of such devices for conditioning and activation ac-
cording to the present invention, wherein said devices
are interconnected to each other by such at least first
connecting ports. This would offer more flexibility to the
customer of such devices to install such an inventive de-
vice in dependence of the available space at customer
sites.

[0036] Inone embodiment, the device further compris-
es at least a first means for adjusting, monitoring and/or
controlling of the conditioning and activation process tak-
ing place in said device.

[0037] The first means can comprise a measurement
tool or device, which is suitable to measure the progress
of the conditioning and activation in-situ by analyzing the
individual electrolyte components, such as by online ti-
tration via an ancolyzer. Alternatively, such a function
could also be fulfilled by manpower, wherein an user at
customer site shall conduct such measurements in-situ
in the classical way by common methods, such as titra-
tions.

[0038] In one embodiment, the device is externally
connected as separated unit to the galvanic device
and/or the device is a modular unit, which is connectable
as internal unit to an existing galvanic device.

[0039] The internal alternative would save total space
while the external alternative offers a higher flexibility for
installing and arranging such additional devices to exist-
ing galvanic devices.

[0040] In one embodiment, the ratio of the total anode
area versus the total cathode area of the device is equal
tothe ratio of the totalanode area versus the total cathode
area of the respective galvanic device to which the device
is operative connectable.

[0041] Suchanembodimentwould offerthe advantage
of similarity to known process parameters of the galvanic
device itself, which could be easily transferred and/or
adapted to the inventive device for conditioning and ac-
tivation due to the equality of the above-cited area ratios.
[0042] In one embodiment, the ratio of the total anode
area versus the total cathode area of the device is une-
qual to the ratio of the total anode area versus the total
cathode area of the respective galvanic device to which
the device is operative connectable, preferably ranging
from 1.1:1 to 4:1 or from 1:1.1 to 1:4, more preferably
from 1.5:1 to 3:1 or from 1:1.5 to 1:3.

[0043] Suchanembodimentwould offerthe advantage
of flexibility regarding the adjusting of known process pa-
rameters of the galvanic device itself by changing the
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area ratios in such a way that modified process param-
eters shall be easily available for the inventive device for
conditioning and activation due to the disparity of the
above-cited area ratios.

[0044] In one embodiment, the total anode area and
the total cathode area of the device are equal to the re-
spective total anode area and the respective total cath-
ode area of the respective galvanic device to which the
device is operative connectable.

[0045] Suchanembodimentwould offerthe advantage
of similarity to known process parameters of the galvanic
device itself, which could be easily transferred and/or
adapted to the inventive device for conditioning and ac-
tivation due to the equality of the above-cited total elec-
trode areas.

[0046] In one embodiment, the total anode area and
the total cathode area of the device are unequal to the
respective total anode area and the respective total cath-
ode area of the respective galvanic device to which the
device is operative connectable.

[0047] Herein, ifthe total anode area and the total cath-
ode area of the device are larger than the respective total
anode area and the respective total cathode area of the
respective galvanic device to which the device is opera-
tive connectable, there is needed more space at custom-
er sites to arrange the respective inventive device and
there is required more galvanic electrolyte to fill said larg-
er inventive device, which makes this alternative more
costly. However, the conditioning and the activation takes
place faster, which saves again costs.

[0048] Herein, if the total anode area and the total cath-
ode area of the device are in contrast to the above-cited
alternative smaller than the respective total anode area
and the respective total cathode area of the respective
galvanic device to which the device is operative connect-
able, there is needed less space at customer sites to
arrange the respective inventive device and there is re-
quired less galvanic electrolyte to fill said smaller inven-
tive device, which makes this alternative cheaper. How-
ever, the conditioning and the activation takes place
slower, which increases again costs.

[0049] Conclusively, which of both alternatives of this
embodiment of the present invention is better suited, de-
pends on the circumstances at customer sites and on
the demands made for the inventive device.

[0050] In one embodiment, the device comprises at
least afirst electrolysis device unit, which comprises one
cathode and one anode, one cathode and two anodes
or two cathodes and one anode; wherein the device fur-
ther comprises at least one separating plate between
neighbored electrolysis device units as electromagnetic
shielding for the electrodes, if said electrodes of neigh-
bored electrolysis device units possess the same polar-
ity.

[0051] Herein, if the inventive device comprises more
than one electrolysis device unit, there is a need for a
parallel connection for the current supply of said at least
two electrolysis device units. If a connection in series is
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desired, it has to be noted that a complete electrical sep-
aration of the individual electrolysis device units would
be necessary, which would require more space and gen-
erate more costs. Thus, parallel connection shall be pre-
ferred for the present invention.

[0052] In case of making use of the above-cited sep-
arating plates, the electromagnetic shielding relates to a
shielding of the electric flux lines between neighbored
electrodes of same polarity, notto a complete separation
of the individual electrolysis device units from each other.
[0053] Further, the object of the present invention is
also solved by a method for conditioning of a galvanic
electrolyte and for activation of electrodes of a galvanic
device, which comprises at least a reaction container
filled with such a galvanic electrolyte, wherein said gal-
vanic device is supposed to be subsequently used for a
galvanic metal, in particular copper, deposition process
for depositing said galvanic metal on a substrate to be
treated characterized by the following method steps:

i) Providing such a device for conditioning of a gal-
vanic electrolyte and for activation of electrodes ac-
cording to the present invention.

ii) Connect the device to the respective galvanic de-
vice by at least a first and at least a second connec-
tion.

iii) Start circulating the electrolyte between the first
reaction tank of the device according to the present
invention and the reaction container of the respective
galvanic device by a circular pump system via the at
least first and second connection.

iv) Start conditioning of the galvanic electrolyte and
activation of the electrodes, which are located in the
reaction container of the respective galvanic device,
by applying current to the electrodes of the device
according to the present invention.

v) Generate decomposition products of galvanic
electrolyte components in the device according to
the present invention prior to the start of the galvanic
metal deposition process in the galvanic device itself.

vi) Circulate the generated decomposition products
of galvanic electrolyte components between the de-
vice according to the present invention and the gal-
vanic device by the circular pump system.

vii) Finish applying current to the electrodes of the
device according to the present invention.

viii) Terminate running of the circular pump system
and disconnect the device according to the present
invention from the respective galvanic device, which
is supposed to be subsequently used for the galvanic
metal, in particular copper, deposition on a substrate
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to be treated.

[0054] Alternatively, method stepsiii) and iv) could also
be executed in reversed order, but solely if the difference
in the chronology is not getting too high, meaning that
stepiii) follows step iv) very lately, such as a couple hours
later. Then, there would be the risk that the electrolyte in
the inventive device is getting depleted without starting
the circulation of the electrolyte on time.

[0055] In one embodiment of the method, the method
further comprises anintermediate step (vii’) between step
vii) and step viii) if the galvanic electrolyte comprises an
oxidizing agent, preferably Fe3* ions; wherein the device
according to the present invention stays so long connect-
ed to the galvanic device during the subsequently started
galvanic metal deposition process until all copper which
had been before deposited on the surface of the at least
one cathode in the first reaction tank of the device ac-
cordingtothe presentinvention has been dissolved again
to the galvanic electrolyte by oxidizing the deposited cop-
per to copper ions.

[0056] In one embodiment of the method, the applied
current in method step iv) can be direct current or alter-
nating current.

[0057] Alternating current has been found advanta-
geous, if it is desired to redissolve deposited galvanic
metal, preferably copper, from the cathode of the inven-
tive device in the electrolyte during the conditioning and
activation method in order to minimize the amount of con-
sumed galvanic metal, preferably copper, which can re-
duce the costs of the inventive method. It shall also save
the amount of required electrolyte.

[0058] In one embodiment of the method, the current
is applied to the electrodes of the device according to the
present invention by a parallel connection, if the device
according to the present invention comprises more than
one electrolysis device units, which comprises one cath-
ode and one anode, one cathode and two anodes or two
cathodes and one anode; wherein the device according
to the present invention further comprises at least one
separating plate between neighbored electrolysis device
units as electromagnetic shielding for the electrodes, if
said electrodes of neighbored electrolysis device units
possess the same polarity.

[0059] In one embodiment of the method, method
stepsiiii), iv), v) and vi) are conducted for a certain period
of time to be specified, which can be adjusted, monitored
and/or controlled manually by an user and/or automati-
cally by an at least first means for adjusting, monitoring
and/or controlling.

[0060] Additionally, the object of the present invention
is also solved by making use of a method according to
according to the present invention, which makes use of
a device according to the present invention, for condi-
tioning of a galvanic electrolyte and for activation of elec-
trodes of a galvanic device, which comprises at least a
reaction container filled with such a galvanic electrolyte,
wherein said galvanic device is supposed to be subse-
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quently used for a galvanic metal, in particular copper,
deposition process for depositing said galvanic metal on
a substrate to be treated.

[0061] The presentinvention thus addresses the prob-
lem of avoiding the so-called "dummy panel plating",
wherein a plurality of panels have to be run through the
entire respective galvanic plating device in order to con-
dition the galvanic electrolyte and to activate the elec-
trodes of the reaction container of such a galvanic device
for depositing a galvanic metal on a substrate to be treat-
ed. The inventive device and method offer a way to avoid
the main part of the generated costs which have been
arising up to now by the force to conduct the dummy
panel plating and thereby being forced to waste man-
power, water, chemistry and energy.

[0062] The following non-limiting examples are provid-
ed to illustrate an embodiment 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.

[0063] Turning now to the Figures, Figure 1 shows a
schematic illustrative side view of a device (1) for condi-
tioning of a galvanic electrolyte (6) and for activation of
electrodes of a galvanic device in accordance with a pre-
ferred embodiment of the present invention, wherein the
device (1) comprises a first reaction tank (5), which is
filled with a galvanic electrolyte (6).

[0064] The device (1) further comprises six electrolysis
device units, wherein each electrolysis device unit com-
prises one cathode (8) and two anodes (7). Between each
of these neighbored electrolysis device units has to be
arranged a separating plate (12, not shown in this Figure)
as electromagnetic shielding for the neighbored anodes
(7) due to their same polarity.

[0065] The device (1) additionally comprises a rectifier
(2) for adjusting and/or controlling direct current or alter-
nating current, at least a current source (not shown) for
providing current to the electrodes, one electrical con-
nection (3) for the anodes and one electrical connection
(4) for the cathodes of the electrolysis device units of the
device (1).

[0066] Further, there is provided a circular pump sys-
tem (9) for circulating the electrolyte (6) via a first (10)
and a second (11) connection between the reaction con-
tainer of the galvanic device (not shown) and the first
reaction tank (5) of the device (1) for conditioning and
activation, wherein the first connection (10) represents
an inlet while the second connection (11) represents an
outlet for the electrolyte flowing in or out of the device (1).
[0067] Figure 2 shows a top view of a device (1°) for
conditioning of a galvanic electrolyte and for activation
of electrodes of a galvanic device in accordance with
another preferred embodiment of the present invention,
wherein the device (1’) comprises a first reaction tank
(5’), which is filled with a galvanic electrolyte.

[0068] The device (1’) further comprises three electrol-
ysis device units, wherein each electrolysis device unit
comprises two cathodes (8’) and one anode (7°). Be-
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tween each of these neighbored electrolysis device units
is a separating plate (12) arranged as electromagnetic
shielding for the neighbored cathodes (8’) due to their
same polarity.

[0069] Further, there is provided a circular pump sys-
tem (9’) for circulating the electrolyte via a first (10’) and
asecond (11’) connection between the reaction container
of the galvanic device (not shown) and the first reaction
tank (5’) of the device (1) for conditioning and activation,
wherein the first connection (10’) represents aninlet while
the second connection (11’) represents an outlet for the
electrolyte flowing in or out of the device (1°).

[0070] Additionally, the device (1’) comprises a first
connecting port (19) for connecting the device (1°) to at
least a second identical device (1’, not shown) for bal-
ancing the electrolyte level inside of both devices (1°).
[0071] The device (1’) further comprises an electrolyte
level sensor (13) for monitoring the level of the electrolyte
inside of the first reaction tank (5’) of the device (1°). If
the electrolyte level highly decreases, the electrolyte lev-
el sensor (13) shuts down the circular pump system (9°).
If the electrolyte level highly increases, the electrolyte
level sensor (13) shuts down the valves (not shown) to
avoid damaging and/or contaminating them.

[0072] The device (1’) further comprises an exhaust
suction device element (14) for removing of possibly gen-
erated vapors. The device (1) comprises as well an outer
casing (16) and electrical contact rails (15), preferably
composed of copper, which are connected via connect-
ing cables (not shown) to the current contact rail for the
anodes (17) and the cathodes (18). Said current contact
rails (17,18) are themselves again in electrical contact to
a rectifier (not shown).

[0073] Figure 3 shows a perspective side view of a
device (1’) for conditioning of a galvanic electrolyte and
for activation of electrodes of a galvanic device in accord-
ance with the same preferred embodiment of the present
invention as shown in Figure 2, wherein the device (1)
comprises a first reaction tank (5’), which is filled with a
galvanic electrolyte.

[0074] The device (1’) further comprises three electrol-
ysis device units, wherein each electrolysis device unit
comprises two cathodes (8) and one anode (7°). Be-
tween each of these neighbored electrolysis device units
is a separating plate (12) arranged as electromagnetic
shielding for the neighbored cathodes (8’) due to their
same polarity.

[0075] Further, there is provided a circular pump sys-
tem (9’) for circulating the electrolyte via a first (10’) and
asecond (11’) connection between the reaction container
of the galvanic device (not shown) and the first reaction
tank (5’) of the device (1) for conditioning and activation,
wherein the first connection (10’) represents aninlet while
the second connection (11’) represents an outlet for the
electrolyte flowing in or out of the device (1°).

[0076] Additionally, the device (1’) comprises a first
connecting port (19) for connecting the device (1°) to at
least a second identical device (1’, not shown) for bal-
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ancing the electrolyte level inside of both devices (1°).
[0077] The device (1’) further comprises an electrolyte
level sensor (13) for monitoring the level of the electrolyte
inside of the first reaction tank (5°) of the device (1’). If
the electrolyte level highly decreases, the electrolyte lev-
el sensor (13) shuts down the circular pump system (9’).
If the electrolyte level highly increases, the electrolyte
level sensor (13) shuts down the valves (not shown) to
avoid damaging and/or contaminating them.

[0078] The device (1’) further comprises an exhaust
suction device element (14) for removing of possibly gen-
erated vapors. The device (1) comprises as well an outer
casing (16) and electrical contact rails (15), preferably
composed of copper, which are connected via connect-
ing cables (not shown) to the current contact rail for the
anodes (17) and the cathodes (18). Said current contact
rails (17,18) are themselves again in electrical contact to
a rectifier (not shown).

[0079] It will be understood that the embodiments de-
scribed herein are merely exemplary and that a person
skilled in the art may make many variations and modifi-
cations without departing from the spirit and scope of the
invention. All such variations and modifications, including
those discussed above, are intended to be included with-
in the scope of the invention as defined by the appended
claims.

Reference signs

[0080]

1,1 Device for conditioning and activation

2 Rectifier for adjusting and/or controlling cur-
rent

3 Electrical connection

4 Electrical connection

55 First reaction tank

6 Electrolyte

7,7 Anode

8,8 Cathode

9,9 Circular pump system

10, 10  First connection for the electrolyte

11,11°  Second connection for the electrolyte

12 Separating plate

13 Electrolyte level sensor

14 Exhaust suction device element

15 Electrical contact rails

16 Outer casing of the device

17 Current contact rail for anodes

18 Current contact rail for cathodes

19 First connecting port

Claims

1. Device (1) for conditioning of a galvanic electrolyte
(6) and for activation of electrodes of a galvanic de-
vice, which comprises at least a reaction container
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filled with such a galvanic electrolyte (6), wherein
said galvanic device is supposed to be subsequently
used for a galvanic metal, in particular copper, dep-
osition process for depositing said galvanic metal on
a substrate to be treated characterized in that

the device (1) comprises at least a first reaction tank
(5), which is filled with such a galvanic electrolyte
(6), at least a first anode (7), at least a first cathode
(8), at least a rectifier (2) for adjusting and/or con-
trolling direct current or alternating current, at least
a current source, at least an electrical connection
(3,4) for said electrodes (7,8), a circular pump sys-
tem (9) for circulating the electrolyte (6) via at least
a first (10) and at least a second (11) connection
between the reaction container of the galvanic de-
vice and the first reaction tank (5) of the device (1)
for conditioning and activation; wherein decomposi-
tion products of galvanic electrolyte components are
generated in the device (1) prior to the start of the
galvanic metal deposition process in the galvanic de-
vice itself.

Device according to claim 1 characterized in that
the device (1) further comprises at least a first con-
necting port (19) for connecting the device (1) to at
least a second identical device (1) for balancing the
electrolyte level inside of both devices (1).

Device according to claim 1 or 2 characterized in
that the device (1) further comprises at least a first
means for adjusting, monitoring and/or controlling of
the conditioning and activation process taking place
in said device.

Device according to one of the preceding claims
characterized in that the device (1) is externally
connected as separated unit to the galvanic device
and/or the device (1) is a modular unit, which is con-
nectable as internal unit to an existing galvanic de-
vice.

Device according to one of the preceding claims
characterized in that the ratio of the total anode
area versus the total cathode area of the device (1)
is equal to the ratio of the total anode area versus
the total cathode area of the respective galvanic de-
vice to which the device (1) is operative connectable.

Device according to one of the preceding claims
characterized in that the ratio of the total anode
area versus the total cathode area of the device (1)
is unequal to the ratio of the total anode area versus
the total cathode area of the respective galvanic de-
vice to which the device (1) is operative connectable,
preferably ranging from 1.1:1 to 4:1 or from 1:1.1 to
1:4, more preferably from 1.5:1 to 3:1 or from 1:1.5
to 1:3.
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10.

Device according to one of the preceding claims
characterized in that the total anode area and the
total cathode area of the device (1) are equal to the
respective total anode area and the respective total
cathode area of the respective galvanic device to
which the device (1) is operative connectable.

Device according to one of the preceding claims
characterized in that the total anode area and the
total cathode area of the device (1) are unequal to
the respective total anode area and the respective
total cathode area of the respective galvanic device
to which the device (1) is operative connectable.

Device according to one of the preceding claims
characterized in that the device (1) comprises at
least a first electrolysis device unit, which comprises
one cathode (8) and one anode (7), one cathode (8)
and two anodes (7) or two cathodes (8) and one an-
ode (7); wherein the device (1) further comprises at
least one separating plate (12) between neighbored
electrolysis device units as electromagnetic shield-
ing for the electrodes (7,8), if said electrodes (7,8)
of neighbored electrolysis device units possess the
same polarity.

Method for conditioning of a galvanic electrolyte (6)
and for activation of electrodes of a galvanic device,
which comprises at least a reaction container filled
with such a galvanic electrolyte (6), wherein said gal-
vanic device is supposed to be subsequently used
for a galvanic metal, in particular copper, deposition
process for depositing said galvanic metal on a sub-
strate to be treated characterized by the following
method steps:

i) Providing a device (1) for conditioning of a gal-
vanic electrolyte (6) and for activation of elec-
trodes according to one of the preceding claims.
ii) Connect the device (1) to the respective gal-
vanic device by at least a first (10) and at least
a second (11) connection.

iii) Start circulating the electrolyte between the
first reaction tank (5) of the device (1) according
to one of the preceding claims and the reaction
container of the respective galvanic device by a
circular pump system (9) via the at least first (10)
and second (11) connection.

iv) Start conditioning of the galvanic electrolyte
and activation of the electrodes, which are lo-
cated in the reaction container of the respective
galvanic device, by applying current to the elec-
trodes (7,8) of the device (1) according to one
of the preceding claims.

v) Generate decomposition products of galvanic
electrolyte (6) components in the device (1) prior
to the start of the galvanic metal deposition proc-
ess in the galvanic device itself.



1.

12.

13.

14.

15.

15 EP 2 821 530 A1 16

vi) Circulate the generated decomposition prod-
ucts of galvanic electrolyte (6) components be-
tween the device (1) and the galvanic device by
the circular pump system (9).

vii) Finish applying current to the electrodes of
the device according to one of the preceding
claims.

viii) Terminate running of the circular pump sys-
tem and disconnect the device (1) from the re-
spective galvanic device, which is supposed to
be subsequently used for the galvanic metal, in
particular copper, deposition on a substrate to
be treated.

Method according to claim 10 characterized in that
the method further comprises an intermediate step
(vii’) between step vii) and step viii) if the galvanic
electrolyte (6) comprises an oxidizing agent, prefer-
ably Fe3* ions; wherein the device (1) stays so long
connected to the galvanic device during the subse-
quently started galvanic metal deposition process
until all copper which had been before deposited on
the surface of the at least one cathode (8) in the first
reaction tank (5) of the device (1) has been dissolved
again to the galvanic electrolyte by oxidizing the de-
posited copper to copper ions.

Method according to claim 10 or 11 characterized
in that the applied current in method step iv) can be
direct current or alternating current.

Method according to one of claims 10 to 12 charac-
terized in thatthe currentis applied to the electrodes
(7,8) of the device (1) by a parallel connection, if the
device (1) comprises more than one electrolysis de-
vice units, which comprises one cathode (8) and one
anode (7), one cathode (8) and two anodes (7) or
two cathodes (8) and one anode (7); wherein the
device (1) further comprises at least one separating
plate (12) between neighbored electrolysis device
units as electromagnetic shielding for the electrodes
(7,8), if said electrodes (7,8) of neighbored electrol-
ysis device units possess the same polarity.

Method according to one of claims 10 to 13 charac-
terized in that method steps iii), iv), v) and vi) are
conducted for a certain period of time to be specified,
which can be adjusted, monitored and/or controlled
manually by an user and/or automatically by an at
least first means for adjusting, monitoring and/or
controlling.

Use of a method according to one of claims 10 to
14, which makes use of a device according to one
of claims 1 to 9, for conditioning of a galvanic elec-
trolyte (6) and for activation of electrodes of a gal-
vanic device, which comprises at least a reaction
container filled with such a galvanic electrolyte (6),

10

15

20

25

30

35

40

45

50

55

wherein said galvanic device is supposed to be sub-
sequently used for agalvanic metal, in particular cop-
per, deposition process for depositing said galvanic
metal on a substrate to be treated.
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