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METAL DEPOSITION ON A SUBSTRATE

(67)  The presentinvention is related to galvanic plat-
ing module of a horizontal galvanic plating line for gal-
vanic metal, preferably copper, deposition on a substrate;
wherein said galvanic plating module comprises an inlet
area, a plating device, and an outlet area, wherein the
inlet area is arranged on one side of the plating device
while the outlet area is arranged subsequently on the
other side of the plating device in a transport direction of
the substrate; wherein the plating device comprises an
inlet side, an outlet side, an upper part and/or a lower
part, and at least one first transport element for simulta-
neously transporting and electrically contacting the sub-
strate during its transportation at atransportlevel in trans-
port direction; and wherein the inlet area and/or the outlet
area of the galvanic plating module comprises at least a

GALVANIC PLATING MODULE OF AHORIZONTAL GALVANIC PLATING LINEFORGALVANIC

second transport element for transporting the substrate
during its transportation at a transport level in transport
direction, wherein the galvanic plating module comprises
further at least two substrate guiding elements being in
conjunction with said plating device and said second
transport element, wherein said substrate guiding ele-
ments are arranged between said plating device and said
second transport element below and/or above the trans-
port level of the substrate.

Further, the present invention is generally directed
to a kit for a galvanic plating module for galvanic metal,
preferably copper, deposition on a substrate. The inven-
tion also relates to a method for adapting a galvanic plat-
ing module for galvanic metal, preferably copper, depo-
sition on a substrate by making use of such a kit.
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Description

Field of the Invention

[0001] The presentinvention relates to a galvanic plat-
ing module of a horizontal galvanic plating line for gal-
vanic metal, preferably copper, deposition on a substrate.
The invention further relates to a kit for a galvanic plating
module for galvanic metal, preferably copper, deposition
on a substrate. The invention also relates to a method
for adapting a galvanic plating module for galvanic metal,
preferably copper, deposition on a substrate by making
use of such a kit.

Background of the Invention

[0002] There have been known a plurality of different
transport systems in the past for transporting a substrate
through a galvanic plating module of a horizontal galvanic
plating line for metal, in particular copper, deposition by
a galvanic process. Herein, a galvanic plating module is
commonly subdivided in three different areas, namely an
inlet area, a plating device and an outlet area. The inlet
area and the outlet area are herein areas, wherein the
substrate will only be transported through without elec-
trically contacting them during their transportation. Inside
of the plating device of the galvanic plating module in-
stead, the respective substrates will be transported and
simultaneously electrically contacted by other transport
elements, such as a series of subsequently arranged
clamps.

[0003] Known transport systems for the inlet area and
the outlet area of such a galvanic plating module com-
prises commonly a plurality of different transport ele-
ments below and/or above the transport level of a sub-
strate. This can be exemplarily a classical roll having the
same constant diameter in axial direction, which is per-
pendicular to the transport direction of the substrates; or
a wheel axis comprising a roll with constant diameter in
axial direction having additional circular discs arranged
spaced apart from each other on the surface of said roll.
Such wheel axis have been successfully proven to be a
suitable alternative for the above-mentioned classical
rolls as transport elements for forwarding the respective
substrates inside of these areas of a galvanic plating
module.

[0004] Therefore, it has been already attempted in the
past to solely make use of these common transport ele-
ments for forwarding a substrate from a transport element
arranged in the inlet area of a galvanic plating module to
the inlet side of the plating device; or from the outlet side
of a plating device of a galvanic plating module to the
next subsequently arranged transport element being ar-
ranged in the outlet area of the respective galvanic plating
module.

[0005] However, with both types of the above-cited
transport elements, there had been solely successfully
transported relatively thick and rigid substrates in the
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past.

[0006] A severe disadvantage of these transport ele-
ments is the continuous physical contact between the
rolls or wheel axis and the substrates. In case of sensitive
surfaces, pattern plating or even in panel plating, there
are requirements to reduce said physical contact, for in-
stance to avoid contacting of photo resist covered surface
areas of the substrates or to avoid damages of fine con-
ductive structures or conductive patterns on said surfac-
es. A further disadvantage can be the unintentional par-
ticle contamination on the surface of these substrates by
said rolls or wheel axis caused by surface abrasion of
the respective transport element. These above-cited dis-
advantageous are even more generated, if a transport
element having an extensive area, such as a metal sheet
or steel plate, is used.

[0007] Especially, the fact that the demands of the in-
dustry are changing more and more to systems being
able to transport substrates, whose thickness, stiffness
and rigidity are more and more decreasing while at the
same time the flexibility is more and more increasing,
generates new problems such as threading for ensuring
a safe transport of these flexible substrates.

[0008] These new demands prevent the possibility to
work without additional transport elements in the inlet
area and the outlet area close to the respective inlet side
or outlet side of the plating device of the galvanic plating
module. Even when the industry of course always at-
tempts to reduce the distance between the last transport
element being arranged in the inlet area in front of the
inlet side of the plating device; or between the outlet side
of the plating device and the first transport element sub-
sequently arranged in the outlet area of the galvanic plat-
ing module, there will be always a distance in between.
[0009] Thisis especially a severe problem, if the trans-
port element for simultaneously transporting and electri-
cally contacting the substrate inside of the plating device
is a series of clamps. They are commonly installed in
prior art plating devices in form of an enclosed circle as
a continuous loop system, wherein each clamp is return-
ing to the inlet side of the plating device after having ar-
rived at the outlet side of the plating device. Herein, each
clamp clamps at least a part of a substrate at the inlet
side of the plating device, transporting and electrically
contacting the substrate during its transportation through
said plating device. After having arrived at the outlet side
ofthe plating device, the clamp opens and releases there-
by the substrate. Afterwards, said clamp is running on
the backside (herein referred as contact side of the plat-
ing device) back to the inlet side of the plating device to
clamp there another substrate.

[0010] Conclusively, if such a continuous loop of
clamps is used, there is always an intermediate space in
between the inlet side and the outlet side of the plating
device and the closest adjacently arranged transport el-
ement of the inlet area or the outlet area inside of the
galvanic plating module, namely at least the space re-
quired for the movement of one clamp inside of said con-
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tinuous clamp loop.

[0011] This serious problem of somehow "bridging"
said intermediate space has not yet been solved suc-
cessfully.

Objective of the present Invention

[0012] In view of the prior art, it was thus an object of
the presentinvention to provide a galvanic plating module
comprising substrate guiding elements, which shall not
exhibit the aforementioned shortcomings of the known
prior art galvanic plating modules.

[0013] In particular, it was an object of the present in-
vention to provide a galvanic plating module, wherein a
safe transport of substrates between a plating device and
adjacent transport element(s) in the inlet and/or the outlet
area of such a galvanic plating module can be ensured
without the risk that the substrates will thread into or
around said transport elements.

[0014] Furthermore, it has been an object of the
present invention to avoid that substrates, in particular
flexible substrates, will be misguided outside of the trans-
port level during their forwarding from a plating device to
an outlet area or from the inlet area to a plating device
inside of such a galvanic plating module.

[0015] Furthermore, it was an object to provide a so-
lution for forwarding substrates comprising at least sen-
sitive surface parts without mechanically or physically
damaging them by the surface of the substrate guiding
elements. Additionally, it was especially an object of the
present invention to provide a kit for an already installed
galvanic plating module.

Summary of the Invention

[0016] 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 galvanic plating
module having all features of claim 1. Appropriate mod-
ifications to the inventive galvanic plating module are pro-
tected in dependent claims 2 to 13. Further, claim 14
comprises a kit for a galvanic plating module for galvanic
metal, preferably copper, deposition on a substrate. Fur-
thermore, claim 15 comprises a method for adapting a
galvanic plating module by making use of such a kit.

[0017] The present invention accordingly provides a
galvanic plating module of a horizontal galvanic plating
line for galvanic metal, preferably copper, deposition on
a substrate; wherein said galvanic plating module com-
prises an inlet area, a plating device, and an outlet area,
wherein the inlet area is arranged on one side of the
plating device while the outlet area is arranged subse-
quently on the other side of the plating device in a trans-
port direction of the substrate; wherein the plating device
comprises an inlet side, an outlet side, an upper part
and/or a lower part, and at least one first transport ele-
ment for simultaneously transporting and electrically con-
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tacting the substrate during its transportation at a trans-
portlevelin transport direction; and wherein the inlet area
and/or the outlet area of the galvanic plating module com-
prises at least a second transport element for transport-
ing the substrate during its transportation at a transport
level in transport direction, characterized in that the gal-
vanic plating module comprises further at least two sub-
strate guiding elements being in conjunction with said
plating device and said second transport element, where-
in said substrate guiding elements are arranged between
said plating device and said second transport element
below and/or above the transport level of the substrate.
[0018] It is thus possible in an unforeseeable manner
to provide a galvanic plating module comprising sub-
strate guiding elements, which does not exhibit the afore-
mentioned shortcomings of the known prior art galvanic
plating modules.

[0019] In particular, it is now possible to provide a gal-
vanic plating module, wherein a safe transport of sub-
strates between a plating device and adjacent transport
element(s) (herein defined as second transport ele-
ments)intheinletand/orthe outletarea of such a galvanic
plating module can be ensured without the risk that the
substrates will thread into or around said transport ele-
ments.

[0020] Furthermore, it can now be avoided that sub-
strates, in particular flexible substrates, will be misguided
outside of the transport level during their forwarding from
a plating device to an outlet area or from the inlet area
to a plating device inside of such a galvanic plating mod-
ule.

[0021] Furthermore, it is possible to provide a solution
for forwarding substrates comprising at least sensitive
surface parts without mechanically or physically damag-
ingthem by the surface of the substrate guiding elements.
[0022] Additionally, it is possible to provide a kit for an
already installed galvanic plating module.

Brief Description of the Figures

[0023] For a more complete understanding of the
present invention, reference is made to the following De-
tailed Description of the Invention considered in conjunc-
tion with the accompanying figures, in which:

Fig. 1 shows a schematic perspective side view of
a part of a galvanic plating module of a preferred
embodiment of the present invention;

Fig. 2 shows a schematic side view of a part of a
galvanic plating module of the preferred embodiment
of the present invention shown in Fig. 1;

Fig. 3 shows a schematic cut out of the side view of
a part of a galvanic plating module of the preferred

embodiment shown in Fig. 2; and

Fig. 4 shows a schematic top view of a part of a
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galvanic plating module ofthe preferred embodiment
of the present invention shown in Fig. 1.

Detailed Description of the Invention

[0024] Asused herein, the term "galvanic metal", when
applied to a horizontal galvanic plating device for galvanic
metal deposition on a substrate in accordance with the
present invention, refers to metals which are known to
be suitable for such a horizontal deposition method. Such
galvanic metals comprise gold, nickel, and copper, pref-
erably copper.

[0025] As used herein, the term "being in conjunction”
refers in its broadest sense to any kind of suitable con-
nection of the substrate guiding elements between the
plating device of the galvanic plating module and the sec-
ond transport element(s). This comprises a detachably
or permanently fixed connection. Herein, a detachable
connection is preferred due to its character of being the
more flexible possibility compared to a permanently fixed
connection.

[0026] A substrate can be round, preferably circular,
or angular, preferably polyangular, such as rectangular,
quadratic or triangular, or a mixture of round and angular
structure elements, such as semicircular. Such a sub-
strate can have a diameter ranging from 50 mm to 1000
mm, preferably from 100 mm to 700 mm, and more pref-
erably from 120 mm to 500 mm, in case of a round struc-
ture; or a side length ranging from 10 mm 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. The substrate can be a printed
circuit board, a printed circuit foil, a semiconductor wafer,
a solar cell, a photoelectric cell or a monitor cell. The
transport level of the substrate is preferably constant dur-
ing its transportation through the different modules of a
horizontal galvanic plating line.

[0027] Asused herein, the term "galvanic plating mod-
ule", when applied in accordance with the presentinven-
tion, refers to a module for metal deposition making use
of current (galvanic process). The material of the galvanic
plating module has to be made of a non-metallic material,
preferably made of a polymeric material, or more prefer-
ably made of polyvinylchloride (PVC), polyethylene (PE),
polyethylene terephthalate (PET), polytetrafluoroethyl-
ene (PTFE, Teflon) or polypropylene (PP), at least there,
where the surface of the galvanic plating module is or
can become into contact with the electrolyte. If such a
part of the galvanic plating module is made of a metallic
material, it will lead to disadvantageous plating out of
galvanic metal out of the electrolyte on the surface of
said part(s) of the galvanic plating module.

[0028] As used herein, the term "inlet side", when ap-
plied in accordance with the present invention, refers to
said side of the plating device directed to the inlet area
of the plating device. The inlet side comprises further an
inlet opening for enabling a horizontal transport of sub-
strates into the plating device. If an upper part and a lower
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part of the plating device are present, said inlet opening
is arranged between said upper and lower part of the
plating device. The same applies vice versa for the term
"outlet side" of the plating device, wherein the outlet side
is directed to the outlet area of the plating device. The
outlet side comprises further an outlet opening for ena-
bling a horizontal transport of substrates out of the plating
device.

[0029] Asused herein, the term "upper part", when ap-
plied in accordance with the present invention, refers to
a part of the plating device being arranged above the
transport level of the substrate, wherein said upper part
comprises at least one electrolyte conduit for inserting
electrolyte fluid into the plating device and at least an
insoluble anode. This upper part of the plating device
serves the purpose of plating a galvanic metal on the
upper surface of the respective substrate during its trans-
portation through said plating device. The same applies
vice versa for the term "lower part" of the plating device
for plating a galvanic metal on the lower side of the re-
spective substrate during its transportation through said
plating device. If both parts are present, a galvanic metal
deposition on both sides of the substrate can be execut-
ed.

[0030] The liquid level of the electrolyte is at least high
enough that the upper surface of the substrate is always
covered by the electrolyte. Preferably, the liquid level of
the electrolyte is at least higher than the lower edge of
the upper part of the plating device of the galvanic plating
module. The substrate guiding elements of the present
invention support the transport of substrates from a sec-
ond transport element of an inlet area of the galvanic
plating module to the inlet side of the plating device; or
from the outlet side of the plating device to a second
transport element of the outlet area of a galvanic plating
module. Herein, the substrates are always in a "wet
state", meaning that the respective level of the electrolyte
is atleasthigher than the upper surface of said substrates
during their transportation through the galvanic plating
module.

[0031] As used herein, the term "substrate guiding el-
ement", when applied to a galvanic plating module in ac-
cordance with the present invention, refers to any kind
of suitable device element, which can be used for sup-
porting the transport of a substrate from a second trans-
port element of an inlet area of the galvanic plating mod-
ule to the inlet side of the plating device; or from the outlet
side of the plating device to a second transport element
of the outlet area of a galvanic plating module. Herein,
the substrate guiding element shall be suitable to fulfill
the technical requirement to provide minimized contact
to the surface of the substrate. This is especially required
if the substrate comprises sensitive surface area parts,
which can be easily damaged by too much physical con-
tact between the respective substrate guiding element
and the substrate during its transport. The presentinven-
tion is therefore explicitly not directed on extensive area
device elements (such as a steel plate or a metal sheet)
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for forwarding a substrate from a second transport ele-
ment of an inlet area of the galvanic plating module to
the inlet side of the plating device; or from the outlet side
of the plating device to a second transport element of the
outlet area of a galvanic plating module.

[0032] The total surface directed to the substrate of all
substrate guiding elements arranged below (in case
there are substrate guiding elements) the transport level
is ranging from 1 to 60 %, preferably from 3 to 45 %, and
more preferably from 5 to 35 %, of the total area between
the plating device and the adjacently arranged second
transport element(s).

[0033] The total surface directed to the substrate of all
substrate guiding elements arranged above (in case
there are substrate guiding elements) the transport level
is ranging from 1 to 60 %, preferably from 3 to 45 %, and
more preferably from 5 to 35 %, of the total area between
the plating device and the adjacently arranged second
transport element(s).

[0034] Said total area between the plating device and
the adjacently arranged second transport element(s) is
limited on two opposite sides by the entire width of the
plating device (clearly to be determined by the contact
side of the plating device and the side opposite to the
contact side of the plating device) and by the distance
between the plating device and the adjacently arranged
second transport element(s).

[0035] The total number of substrate guiding elements
arranged below (in case there are substrate guiding el-
ements) the transport level is ranging from 2 to 20, pref-
erably from 4 to 15, more preferably from 5 to 12.
[0036] The total number of substrate guiding elements
arranged above (in case there are substrate guiding el-
ements) the transport level is ranging from 2 to 10, pref-
erably from 4 to 9, more preferably from 5 to 8.

[0037] The firsttransport element of the plating device
can be any kind of transport element which can ensure
a safe handling, transportation and electrically contacting
of the respective substrate(s) during its transportation
through the plating device.

[0038] Itis preferred that the first transport element for
simultaneously transporting and electrically contacting
the substrate inside of the plating device is a series of
clamps. They are installed in such a way to form an en-
closed circle as a continuous loop system, wherein each
clamp is returning to the inlet side of the plating device
after having arrived at the outlet side of the plating device.
Herein, each clamp clamps at least a part of a substrate
at the inlet side of the plating device, transporting and
electrically contacting the substrate during its transpor-
tation through said plating device. After having arrived at
the outlet side of the plating device, the clamp opens and
releases thereby the substrate. Afterwards, said clamp
is running on the backside (herein referred as contact
side of the plating device) back to the inlet side of the
plating device to clamp there another substrate.

[0039] Conclusively, in case of making use of such a
continuous loop of clamps, there is always an interme-
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diate space in between the inlet side and the outlet side
of the plating device and the closest adjacently arranged
second transport element of the inlet area or the outlet
areainside ofthe galvanic plating module, namely at least
the space required for the movement of one clamp inside
of said continuous clamp loop.

[0040] In one embodiment, the inlet area and/or the
outlet area comprises at least two second transport ele-
ments, wherein said second transport elements com-
prise rollers and/or wheel axes, which are arranged in a
row at least below the transport level of the substrate;
wherein at least two substrate guiding elements are in
conjunction with the second transport elements of the
inlet area and with the upper part and/or lower part of the
plating device; and/or wherein atleast two substrate guid-
ing elements are in conjunction with the second transport
elements of the outlet area and with the upper part and/or
lower part of the plating device.

[0041] In apreferred embodiment thereof, atleast one
of the second transport elementsis aroller having at least
one circular groove.

[0042] Itis generally preferred that at least 50%, more
preferably at least 75%, and most preferred at least 90
%, of the second transport elements are rollers having
each such a circular groove.

[0043] Itisfurthergenerally preferred thatatleast 50%,
more preferred at least 75%, and most preferred at least
90 %, of the second transport elements are rollers having
a circular groove for each substrate guiding element pro-
vided between the plating device and the adjacently ar-
ranged second transport elementsin the inletarea and/or
in the outlet area of the galvanic plating module.

[0044] Itis further generally preferred that at least the
first, preferably at least the first two, more preferably at
least the first three, and most preferably at least the first
five, second transport elements arranged next to the inlet
side and/or to the outlet side of the plating device is/are
roller(s) having such a circular groove.

[0045] Inaneven more preferred embodiment thereof,
at least one of the two substrate guiding elements com-
prise a hook-shaped end, wherein said hook-shaped end
is hooked into the circular groove of said at least one
roller having said circular groove; or hooked into the
space between two discs of a wheel axis.

[0046] This offers an additional advantage compared
to the other inventive substrate guiding elements, which
are only running close to the front of a second transport
element. There could still be the risk, even when it has
been already further minimized by making use of an in-
ventive substrate guiding element without such a hook
shaped end, that the substrate can be crushed or at least
damaged by threading around the second transport ele-
ment or by being misguided downwards or upwards out-
side of the transport level. The use of such a preferred
substrate guiding element comprising a hook-shaped
end completely vanish this residual risk of crushing or at
least damaging a substrate by threading.

[0047] Itis generally (alsoin other herein cited embod-
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iments of the present invention) preferred that substrate
guiding elements having such a hook-shaped end can
even hook into a plurality of second transport elements
in order to bridge even more transport pathway of the
substrate to further enhance the safe transport of them.
[0048] Itis further generally preferred that atleast50%,
more preferably at least 75%, and most preferred at least
90 %, of the substrate guiding elements comprise a hook-
shaped end, wherein said hook-shaped end is hooked
into a circular groove of a second transport element being
a roller having such a circular groove; or hooked into the
space between two discs of a wheel axis.

[0049] Itis further generally preferred that atleast50%,
more preferably at least 75%, and most preferred at least
90 %, of the substrate guiding elements comprise a hook-
shaped end, wherein all hook-shaped ends are hooked
into an individual respective circular groove of the same
second transport element being a roller having such a
number of individual circular grooves.

[0050] In one embodiment, the inlet area and/or the
outlet area comprises at least a pair of second transport
elements, wherein such a pair of second transport ele-
ments consists of one second transport element ar-
ranged below the transport level of the substrate and
another second transport element oppositely arranged
above the transport level of the substrate, wherein said
two second transport elements of such a pair are driven
in opposite directions against each other.

[0051] Herein, of course, both second transport ele-
ments of such a pair are driven in transport direction of
the substrate to support the entering of the substrate into
the outlet area of the galvanic plating module (pair is sub-
sequently arranged to the outlet side of the plating device)
or to support the leaving of the substrate out of the inlet
area of the galvanic plating module into the plating device
(pair is arranged in front of the inlet side of the plating
device). This offers the advantage to further minimize the
risk of threading a flexible substrate around a second
transport element or of misguiding a flexible substrate
downwards or upwards outside of the transport level.
[0052] In preferred embodiment thereof, at least one
of the two second transport elements of such a pair of
second transport elements of the inlet area and/or the
outlet area is adjustable in height perpendicular to the
transport direction and the transport level of the sub-
strate.

[0053] Thisoffers the advantage that the pair of second
transport elements can be adjusted to any substrate
thickness in order to ensure a safe transport. Herein, at
least one roller can then be adjusted in height perpen-
dicular to the transport direction, namely the upper roller
upwards and/or the lower roller downwards.

[0054] Inone embodiment, the plating device compris-
es at least a recess at its inlet side and/or its outlet side,
wherein at least one substrate guiding element is detach-
ably connected to the plating device by inserting one end
of atleastone substrate guiding element into said recess.
[0055] Such a recess offers generally the advantage
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that it can equalize a possible thermal expansion of the
substrate guiding element caused by the temperature
applied in the liquid. The required recess can be provided
exemplarily by milling it out from the outer surface of the
plating device, such as from the outer surface of the upper
and/or lower part of the plating device. Alternatively, it
can be provided by additionally mounting at least a fas-
tening element, preferably at least a fastening rail, at the
inlet side and/or at the outlet side of the plating device.

[0056] Inoneembodiment, the galvanic platingmodule
comprises a plurality of substrate guiding elements being
in conjunction with the plating device and the second
transport elements of the inlet area and/or the outlet area,
wherein the plurality of substrate guiding elements are
arranged in a row between said plating device and said
second transport elements of the inlet area and/or the
outlet area below and/or above the transport level of the
substrate.

[0057] The use of a plurality of substrate guiding ele-
ments instead of justtwo can be advantageous for adapt-
ing the number of substrate guiding elements applied in
dependence to the total width of the substrate, which has
to be processed. On the one hand there is a demand of
the industry to minimize the physical contact of such sub-
strate guiding elements to the lower and/or the upper
surface of the substrates in order to avoid damaging of
sensitive surface parts and particle contamination
caused by abrasion. However, on the other hand there
is the need of supporting the transport of substrates be-
tween a plating device and an adjacently arranged sec-
ond transport element by these substrate guiding ele-
ments in order to ensure a safe transport of the sub-
strates, which become in our days thinner and thinner
and thereby more and more flexible.

[0058] In apreferred embodiment thereof, the plurality
of substrate guiding elements are arranged at irregular
intervals below and/or above the transport level of the
substrate.

[0059] This can be advantageous if several different
sizes of substrates have to be regularly processed. A
distribution of substrate guiding elements in accordance
with required substrate sizes can help to install most pref-
erably one single arrangement of substrate guiding ele-
ments having one specific consequence of irregular in-
tervals, which can successfully process all required sub-
strate sizes at customer’s site.

[0060] In another preferred embodiment thereof, the
plurality of substrate guiding elements are arranged over
the entire width of the plating device.

[0061] This ensures that even a substrate of maximum
size can be processed and transported safely.

[0062] In a further preferred embodiment thereof, the
galvanic plating module comprises a plurality of substrate
guiding elements, which are arranged in a row between
the outlet side of the plating device and the second trans-
port elements of the outlet area below and above the
transport level of the substrate; wherein each substrate
guiding element arranged below the transport level is op-
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positely arranged to a respective substrate guiding ele-
ment arranged above the transport level thereby forming
a pair of substrate guiding elements; wherein the dis-
tance between such two individual substrate guiding el-
ements of a pair of substrate guiding elements is, pref-
erably linearly, decreasing from the outlet side of the plat-
ing device to the subsequently arranged second trans-
port element(s) of the outlet area of the galvanic plating
module.

[0063] This ensures that substrates having sensitive
surface parts on both sides can be processed and for-
warded safely. It helps especially to enter the substrates
into the adjacently arranged inlet area and/or outlet area
of a galvanic plating module without the risk that the sub-
strate will be crushed or at least damaged by threading
around the second transport element or by being mis-
guided downwards or upwards outside of the transport
level.

[0064] In another further preferred embodiment there-
of, the galvanic plating module comprises a plurality of
substrate guiding elements, which are arranged in a row
between the inlet side of the plating device and the sec-
ond transport elements of the inlet area below and above
the transport level of the substrate; wherein each sub-
strate guiding element arranged below the transportlevel
is oppositely arranged to a respective substrate guiding
elementarranged above the transport level thereby form-
ing a pair of substrate guiding elements; wherein the dis-
tance between such two individual substrate guiding el-
ements of a pair of substrate guiding elements is constant
or, preferably linearly, decreasing from the second trans-
port element(s) of the inlet area of the galvanic plating
module to the subsequently arranged inlet side of the
plating device.

[0065] This ensures that substrates having sensitive
surface parts on both sides can be processed and for-
warded safely. It helps especially to enter the substrates
into the plating device without the risk that the substrate
will be crushed or at least damaged by threading around
the first transport element or by being misguided down-
wards or upwards outside of the transport level.

[0066] In general, it is advantageous if the substrate
guiding elements are composed of a non-metallic mate-
rial, preferably a polymeric material, such as polyethyl-
ene or polypropylene.

[0067] If said substrate guiding elements are made of
a metal, it would lead to undesired plating out of the gal-
vanic metal ions of the liquid on the surface of said sub-
strate guiding elements.

[0068] Further, the object of the present invention is
also solved by a kit for, especially for adapting, a galvanic
plating module of a horizontal galvanic plating line for
galvanic metal, preferably copper, deposition on a sub-
strate comprising aninlet area, atleast one second trans-
portelement, a plating device, and an outlet area, where-
in the plating device comprises an upper part and/or a
lower part, wherein the kit comprises at least two sub-
strate guiding elements for providing a conjunction be-
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tween the plating device and the adjacently arranged at
least one second transport element of the inlet area
and/or the outlet area by detachably or permanently fixing
the respective substrate guiding elements below and/or
above the transport level of the substrate between the
plating device and the at least second transport ele-
ments; and wherein said kit preferably further comprises
at least a fastening element, preferably at least a fasten-
ing rail, for being fixed at the upper part and/or the lower
part of the plating device.

[0069] Such a kit offers the remarkable advantage that
not only new galvanic plating modules can be sold to
customer’s, but also that already installed galvanic plat-
ing modules at customer’s sites can be modified by mak-
ing use of such a kit. Thereby, even "old" existing hori-
zontal galvanic plating modules can be brought into con-
formity with the new demands of the industry to handle
and forward new thin and flexible substrates safely from
a plating device to an adjacently arranged second trans-
port element or vice versa.

[0070] Furthermore, the object of the presentinvention
is also solved by a method for adapting a galvanic plating
module for galvanic metal, preferably copper, deposition
on a substrate, comprising the following method steps:

i) providing a galvanic plating module comprising an
inlet area, a plating device, and an outlet area,
wherein the inlet area is arranged on one side of the
plating device while the outlet area is arranged sub-
sequently on the other side of the plating device in
transport direction of the substrate;

wherein the plating device comprises an inlet side,
an outlet side, an upper part and/or a lower part, and
atleastonefirsttransport elementfor simultaneously
transporting and electrically contacting the substrate
during its transportation at a transport level in trans-
port direction;

and wherein the inlet area and/or the outlet area of
the galvanic plating module comprises at leasta sec-
ond transport element for transporting the substrate
during its transportation at a transport level in trans-
port direction;

ii) providing such an inventive kit;

iii) optionally fixing the fastening element, preferably
the fastening rail, of said inventive kit at the upper
part and/or the lower part of the plating device;

iv) detachably or permanently fixing of the at least
two substrate guiding elements of said kit between
the plating device and the second transport elements
below and/or above the transport level of the sub-
strate.

[0071] The presentinvention thus addresses the prob-
lem of ensuring a safe, damaging free transport of sub-
strates, in particular of flexible and/or sensitive sub-
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strates, between a plating device and an adjacently ar-
ranged inletarea and/or outlet area of the galvanic plating
module.

[0072] 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.

[0073] Turning now to the Figures, Figure 1 shows a
schematic perspective side view of a part of a galvanic
plating module of a preferred embodiment of the present
invention.

[0074] Herein, thereis shown a part of a plating device
1, and a part of an outlet area 12, wherein the outlet area
12 is arranged subsequently to the plating device 1 in
transport direction of the substrate.

[0075] Figure 1further shows anoutletside 2, a contact
side 3, a side opposite to the contact side 4, an upper
part 5a and a lower part 5b of the plating device 1 of the
galvanic plating module.

[0076] The first transport element being suitable for si-
multaneously transporting and electrically contacting a
substrate during its transportation at a transport level in
transport direction through said plating device 1 is not
shown. Preferably, it is a series of clamps.

[0077] The plating device 1 is only partially shown in
Figure 1 in order to allow a better explanation of the
present invention based on the transport of a substrate
from the outlet side 2 of a plating device 1 to the subse-
quently arranged adjacent second transport elements 11
of the outlet area 12 of the galvanic plating module.
[0078] However, the outlet area of the galvanic plating
module is also not shown entirely in Figure 1 for illustra-
tion purposes. There are only shown two second trans-
port elements 11, which are arranged at the outlet side
2 of the plating device 1 in the subsequently arranged
outlet area 12.

[0079] These two second transport elements 11 are in
this preferred embodiment of the presentinventionrollers
having a plurality of circular grooves. Said two second
transport elements 11 are arranged as a pair of second
transport elements 11 in the outlet area 12, wherein said
pair consists of one second transport element 11 ar-
ranged below the transport level of the substrate and
another second transport element 11 oppositely ar-
ranged above the transport level of the substrate.
[0080] The galvanic plating module shown in Figure 1
additionally comprises a plurality of substrate guiding el-
ements 7 being in conjunction with said plating device 1
and said second transport elements 11 of the outlet area
12, wherein the plurality of substrate guiding elements 7
are arranged in a row between said plating device 1 and
said second transport elements 11 of the outlet area 12
below and above the transport level of the substrate.
[0081] Herein, each substrate guiding element 7 ar-
ranged below the transport level is oppositely arranged
to a respective substrate guiding element 7 arranged
above the transport level thereby forming a pair of sub-
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strate guiding elements 7; wherein the distance between
such two individual substrate guiding elements 7 of a pair
of substrate guiding elements 7 is linearly decreasing
from the outlet side 2 of the plating device 1 to the sub-
sequently arranged second transport elements 11 (from
which only two second transport elements 11 are shown
for illustration purposes) of the outlet area 12 of the gal-
vanic plating module.

[0082] Herein, the plating device 1 comprises a recess
6 for each substrate guiding element 7 at its outlet side
2, wherein each substrate guiding element 7 is detach-
ably connected to the plating device 1 by inserting one
end of each substrate guiding element 7 into one respec-
tive recess 6.

[0083] Thereby, all substrate guiding elements 7 are
in conjunction with the second transport elements 11 of
the outlet area 12 on the one end and with the upper part
5a or the lower part 5b of the plating device 1 on the other
end.

[0084] Herein, all substrate guiding elements 7 com-
prise a hook-shaped end, wherein said hook-shaped
ends are hooked into the respective circular groove of
the respective roller (second transport element 11) of the
outlet area 12.

[0085] Herein, the plurality of substrate guiding ele-
ments 7 is arranged over the entire width 10 of the plating
device 1.

[0086] Herein, all substrate guiding elements 7 are
composed of a non-metallic polymeric material.

[0087] Herein, the plurality of substrate guiding ele-
ments 7 is arranged at irregular intervals below and
above the transportlevel of the substrate. In the preferred
embodiment shown in Figure 1, there are two different
distances between the individual substrate guiding ele-
ments 7. The first distance 8 shown between some sub-
strate guiding elements is smaller than the second dis-
tance 9 shown between the other substrate guiding ele-
ments.

[0088] Figure 2 shows a schematic side view of a part
of agalvanic plating module of the preferred embodiment
of the present invention shown in Figure 1.

[0089] Herein, the two second transport elements 11
shown in the outlet area 12 of the galvanic plating module
are now even better recognizable as a pair of second
transport elements 11 at the outlet side 2 of the plating
device 1. Herein said pair of second transport elements
11 consists of one second transport element 11 arranged
below the transport level of the substrate and another
second transport element 11 oppositely arranged above
the transport level of the substrate.

[0090] From the plurality of substrate guiding elements
7 being in conjunction with the upper part 5a and the
lower part 5b of the plating device 1, solely one pair of
substrate guiding elements 7 is shown, wherein one sub-
strate guiding element 7 is arranged below the transport
level and another substrate guiding element 7 is oppo-
sitely arranged above the transport level.

[0091] The electrolyte level (also called herein liquid
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level of the electrolyte) 13 shown in Figure 2 is higher
than the lower edge of the upper part 5a of the plating
device 1 of the galvanic plating module.

[0092] Figure 2 is in particular suitable to facilitate the
understanding that in said preferred embodiment of the
present invention, the distance between such two indi-
vidual substrate guiding elements 7 of a pair of substrate
guiding elements 7 is linearly decreasing from the outlet
side 2 of the plating device 1 to the subsequently ar-
ranged second transport elements 11 of the outlet area
12 of the galvanic plating module.

[0093] Figure 3 shows a schematic cut out of the side
view of a part of a galvanic plating module of the preferred
embodiment shown in Figure 2.

[0094] Herein, the two second transport elements 11
shown of the outlet area 12 of the galvanic plating module
are now even better recognizable as a pair of second
transport elements 11 at the outlet side 2 of the plating
device 1. Herein said pair of second transport elements
11 consists of one second transport element 11 arranged
below the transport level of the substrate and another
second transport element 11 oppositely arranged above
the transport level of the substrate.

[0095] It is especially now to recognize in this cut out
of Figure 2 that the upper part 5a and the lower part 5b
of the plating device 1 comprises a recess 6 for each
substrate guiding element 7 at the outlet side 2 directed
to the subsequently arranged adjacent outlet area 12 of
the galvanic plating module. Herein, each substrate guid-
ing element 7 is detachably connected to the plating de-
vice 1 by inserting one end of each substrate guiding
element 7 into one recess 6.

[0096] Herein, it is recognizable that the substrate
guiding elements 7 shown comprise each a hook-shaped
end, which is hooked into the respective circular groove
of the respective roller (second transport element 11) of
the outlet area 12. Again, the electrolyte level (also called
herein liquid level of the electrolyte) 13 shown in Figure
3 is higher than the lower edge of the upper part 5a of
the plating device 1 of the galvanic plating module.
[0097] Figure 4 shows a schematic top view of a part
of a galvanic plating module of the preferred embodiment
of the present invention shown in Figure 1.

[0098] Herein, the galvanic plating module of Figure 1
comprising a plating device 1and an outletarea 12, which
are arranged adjacent to each other, is shown again as
schematic top view. Said top view shall allow an even
better recognition of the different distances 8 and 9 be-
tween the individual pairs of substrate guiding elements
7 over the entire width 10 of the plating device 1.
[0099] Figure 4 shows also (as Figure 1) the outlet side
2, the upper part 5a of the plating device 1, the contact
side 3, and the side opposite to the contact side 4 of the
plating device 1.

[0100] Again, all substrate guiding elements 7 are in
conjunction with the second transport elements 11 of the
outlet area of the galvanic plating module on the one end
and with the upper part 5a and lower part 5b of the plating
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device 1, on the other end. Caused by the top view, only
the upper part 5a of the plating device 1 is recognizable.
[0101] 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 be-
come apparent to those skilled in the art upon reading
the specification. Therefore, it is to be understood that
the invention disclosed herein is intended to cover such
modifications as fall within the scope of the appended
claims. The scope of the invention is limited only by the
scope of the appended claims.

Reference signs

[0102]

1 Plating device of the galvanic plating module
2 Outlet side of the plating device

3 Contact side of the plating device

4 Side opposite to the contact side of the plating de-
vice

5a  Upper part of the plating device
5b  Lower part of the plating device

6 Recesses of the upper and lower parts of the plat-
ing device

7 Substrate guiding element
8 First distance between substrate guiding elements

9 Second distance between substrate guiding ele-
ments

10  Entire width of the plating device perpendicular to
the transport direction at the transport level of the

galvanic plating module

11 Second transport element of the galvanic plating
module

12 Outlet area of the galvanic plating module

13  Electrolyte level

Claims

1. Galvanic plating module of a horizontal galvanic plat-
ing line for galvanic metal, preferably copper, depo-
sition on a substrate;
wherein said galvanic plating module comprises an
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inlet area, a plating device (1), and an outlet area
(12), wherein the inlet area is arranged on one side
of the plating device (1) while the outlet area (12) is
arranged subsequently on the other side of the plat-
ing device (1) in atransport direction of the substrate;
wherein the plating device (1) comprises an inlet
side, an outlet side (2), an upper part (5a) and/or a
lower part (5b), and at least one first transport ele-
ment for simultaneously transporting and electrically
contacting the substrate during its transportation at
a transport level in transport direction;

and wherein the inlet area and/or the outlet area (12)
of the galvanic plating module comprises at least a
second transport element (11) for transporting the
substrate during its transportation ata transportlevel
in transport direction, characterized in that

the galvanic plating module comprises further at
least two substrate guiding elements (7) being in
conjunction with said plating device (1) and said sec-
ond transport element (11), wherein said substrate
guiding elements (7) are arranged between said plat-
ing device (1) and said second transport element
(11) below and/or above the transport level of the
substrate.

Galvanic plating module according to claim 1 char-
acterized in that the inlet area and/or the outlet area
(12) comprises at least two second transport ele-
ments (11), wherein said second transport elements
(11) comprise rollers and/or wheel axes, which are
arranged in a row at least below the transport level
of the substrate; wherein at least two substrate guid-
ing elements (7) are in conjunction with the second
transport elements (11) of the inlet area and with the
upper part (5a) and/or lower part (5b) of the plating
device (1);

and/or wherein at least two substrate guiding ele-
ments (7) are in conjunction with the second trans-
port elements (11) of the outlet area and with the
upper part (5a) and/or lower part (5b) of the plating
device (1).

Galvanic plating module according to claim 2 char-
acterized in that atleast one of the second transport
elements (11) is a roller having at least one circular
groove.

Galvanic plating module according to claim 3 char-
acterized in that at least one of the two substrate
guiding elements (7) comprise a hook-shaped end,
wherein said hook-shaped end is hooked into the
circular groove of said at least one roller having said
circular groove; or hooked into the space between
two discs of a wheel axis.

Galvanic plating module according to one of the pre-
ceding claims characterized in that the inlet area
and/or the outlet area (12) comprises at least a pair
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10.

1.

of second transport elements (11), wherein such a
pair of second transport elements (11) consists of
one second transport element (11) arranged below
the transport level of the substrate and another sec-
ond transport element (11) oppositely arranged
above the transport level of the substrate, wherein
said two second transport elements (11) of such a
pair are driven in opposite directions against each
other.

Galvanic plating module according to claim 5 char-
acterized in that at least one of the two second
transport elements (11) of such a pair of second
transport elements (11) of the inlet area and/or the
outlet area (12) is adjustable in height perpendicular
to the transport direction and the transport level of
the substrate.

Galvanic plating module according to one of the pre-
ceding claims characterized in that the plating de-
vice (1) comprises at least a recess (6) at its inlet
side and/or its outlet side (2), wherein at least one
substrate guiding element (7) is detachably connect-
ed to the plating device (1) by inserting one end of
at least one substrate guiding element (7) into said
recess (6).

Galvanic plating module according to one of the pre-
ceding claims characterized in that the galvanic
plating module comprises a plurality of substrate
guiding elements (7) being in conjunction with the
plating device (1) and the second transport elements
(11) of the inlet area and/or the outlet area (12),
wherein the plurality of substrate guiding elements
(7) are arranged in arow between said plating device
(1) and said second transport elements (11) of the
inlet area and/or the outlet area (12) below and/or
above the transport level of the substrate.

Galvanic plating module according to claim 8 char-
acterized in that the plurality of substrate guiding
elements (7) are arranged atirregularintervals below
and/or above the transport level of the substrate.

Galvanic plating module according to claim 8 or 9
characterized in that the plurality of substrate guid-
ing elements (7) are arranged over the entire width
(10) of the plating device (1).

Galvanic plating module according to one of claims
8 to 10 characterized in that the galvanic plating
module comprises a plurality of substrate guiding el-
ements (7), which are arranged in a row between
the outlet side (2) of the plating device (1) and the
second transport elements (11) of the outlet area
(12) below and above the transport level of the sub-
strate;

wherein each substrate guiding element (7) ar-
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ranged below the transport level is oppositely ar-
ranged to a respective substrate guiding element (7)
arranged above the transport level thereby forming
a pair of substrate guiding elements (7);

wherein the distance between such two individual
substrate guiding elements (7) of a pair of substrate
guiding elements (7) is, preferably linearly, decreas-
ing from the outlet side (2) of the plating device (1)
to the subsequently arranged second transport ele-
ment(s) (11) of the outlet area (12) of the galvanic
plating module.

Galvanic plating module according to one of claims
8 to 11 characterized in that the galvanic plating
module comprises a plurality of substrate guiding el-
ements (7), which are arranged in a row between
the inlet side of the plating device (1) and the second
transport elements (11) of the inlet area below and
above the transport level of the substrate;

wherein each substrate guiding element (7) ar-
ranged below the transport level is oppositely ar-
ranged to a respective substrate guiding element (7)
arranged above the transport level thereby forming
a pair of substrate guiding elements (7);

wherein the distance between such two individual
substrate guiding elements (7) of a pair of substrate
guiding elements (7) is constant or, preferably line-
arly, decreasing from the second transport ele-
ment(s) (11) of the inlet area of the galvanic plating
module to the subsequently arranged inlet side of
the plating device (1).

Galvanic plating module according to one of the pre-
ceding claims characterized in that the substrate
guiding elements (7) are composed of a non-metallic
material, preferably a polymeric material, such as
polyethylene or polypropylene.

Kit for a galvanic plating module of a horizontal gal-
vanic plating line for galvanic metal, preferably cop-
per, deposition on a substrate comprising an inlet
area, atleast one second transport element, a plating
device (1), and an outlet area (12), wherein the plat-
ing device (1) comprises an upper part (5a) and/or
a lower part (5b), wherein the kit comprises at least
two substrate guiding elements (7) for providing a
conjunction between the plating device (1) and the
adjacently arranged at least one second transport
element (11) of the inlet area and/or the outlet area
(12) by detachably or permanently fixing the respec-
tive substrate guiding elements (7) below and/or
above the transport level of the substrate between
the plating device (1) and the at least second trans-
port elements (11); and wherein said kit preferably
further comprises at least a fastening element, pref-
erably at least a fastening rail, for being fixed at the
upper part (5a) and/or the lower part (5b) of the plat-
ing device (1).
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15. Method for adapting a galvanic plating module for

galvanic metal, preferably copper, deposition on a
substrate, comprising the following method steps:

i) providing a galvanic plating module compris-
ing an inlet area, a plating device (1), and an
outlet area (12), wherein the inlet area is ar-
ranged on one side of the plating device (1) while
the outlet area (12) is arranged subsequently on
the other side of the plating device (1) in trans-
port direction of the substrate;

wherein the plating device (1) comprises aninlet
side, an outlet side (2), an upper part (5a) and/or
a lower part (5b), and at least one first transport
element for simultaneously transporting and
electrically contacting the substrate during its
transportation at a transport level in transport
direction;

and wherein the inlet area and/or the outlet area
(12) of the galvanic plating module comprises
at least a second transport element (11) for
transporting the substrate during its transporta-
tion at a transport level in transport direction;
ii) providing a kit according to claim 14;

iii) optionally fixing the fastening element, pref-
erably the fastening rail, of the kit according to
claim 14 at the upper part (5a) and/or the lower
part (5b) of the plating device (1);

iv) detachably or permanently fixing of the at
least two substrate guiding elements (7) of said
kitbetween the plating device (1) and the second
transport elements (11) below and/or above the
transport level of the substrate.



EP 3 375 911 A1

Figure 1

12



EP 3 375 911 A1

5a

Transport
— Direction
Transport
Level
e
5b”] | ]
12

Figure 2

13



EP 3 375 911 A1

L%

/ W 7 A Y7777 Transport
Transport o Direction
Level

5b] |

Figure 3

14



EP 3 375 911 A1

/
+

I
L)
©
-~
o f

= 10

/] &

<2 >
Transport

Direction

/

L1 e

/

Figure 4

15



10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

EP 3 375911 A1

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 17 16 1278

15 February 1991 (1991-02-15)
* abstract; figure 1 *

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
Y EP 2 886 685 Al (ATOTECH DEUTSCHLAND GMBH |1-3, INV.
[DE]) 24 June 2015 (2015-06-24) 5-13,15| C25D7/00
A * paragraph [0041] - paragraph [0056] * 4 C25D17/00
* figure 3 * C25D17/06
----- HO5K13/00
X EP 3 072 994 Al (ATOTECH DEUTSCHLAND GMBH |14
[DE]) 28 September 2016 (2016-09-28) ADD.
Y * paragraph [0019] - paragraph [0030] * 1-3, HO5K3/18
* paragraph [0075] - paragraph [0084] * 5-13,15
A * figures 9,10 * 4
A JP 2004 256850 A (CHUO SEISAKUSHO) 1-15
16 September 2004 (2004-09-16)
* abstract; figure 1 *
A JP HO3 36292 A (KAWASAKI STEEL CO) 1-15

TECHNICAL FIELDS
SEARCHED (IPC)

C25D
HO5K
2 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
38 The Hague 11 September 2017 Le Hervet, Morgan
[=
o
o CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
2 E : earlier patent document, but published on, or
b X : particularly relevant if taken alone after the filing date
3 Y : particularly relevant if combined with another D : document cited in the application
ha document of the same category L : document cited for other reasons
E A technological backgroUund e et et e be st h e ae e
Q O : non-written disclosure & : member of the same patent family, corresponding
0 P : intermediate document document
w

16




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 375911 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 17 16 1278

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-09-2017
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 2886685 Al 24-06-2015 EP 2886685 Al 24-06-2015
WO 2015091219 Al 25-06-2015

EP 3072994 Al 28-09-2016 EP 3072994 Al 28-09-2016
W 201706462 A 16-02-2017
WO 2016156067 Al 06-10-2016

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

17



	bibliography
	abstract
	description
	claims
	drawings
	search report

