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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a plating appa-
ratus and a container bath.

BACKGROUND ART

[0002] Itis generally known that a higher value of cur-
rent flowing through anode and cathode members makes
plating growth faster, thereby improving productivity of
plating. However, such a higher value of current is likely
to cause plating burning of anode and cathode members,
which increases a risk of plating defects.

[0003] In this regard, such an injection plating appara-
tus is known that is capable of preventing plating defects
while improving plating productivity. Thatinjection plating
apparatus carries out a plating process via injecting a
plating liquid through a plurality of nozzles toward a plat-
ing object to be plated in the process (e.g., referring to
Patent Documents 1 and 2).

CITATION LIST
PATENT DOCUMENTS
[0004]

[Patent Document 1] Japanese Unexamined Patent
Application Publication (Translation of PCT Applica-
tion) No. 2006-519932

[Patent Document 2] Japanese Unexamined Patent
Application Publication No. 2003-124214

[0005] WO 2011/105072 A1, JP 2009091597 A and
JP2004339590A disclose further plating apparatuses.

SUMMARY OF INVENTION

TECHNICAL PROBLEMS TO BE SOLVED BY THE IN-
VENTION

[0006] Meanwhile, when a conventional injection plat-
ing apparatus injects a plating liquid onto a plating object,
different types of areas are formed on the plating object.
One is an area easily fed with a plating liquid, while the
other is an area failing in feed. This difference causes a
drawback of decreasing the uniformity of a plating thick-
ness.

[0007] The above drawback is generally dealt with a
method for injecting a plating liquid through nozzles onto
an plating object while rotating a cathode member which
holds the plating object.

[0008] However, this method requires an additional
driving mechanism of rotating a cathode member as well
as a plurality of nozzles, which makes a plating apparatus
more complicated in configuration and larger in size, re-
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sulting in increase in the costs.

[0009] The present invention has been made in view
of the above drawbacks of the prior art. Therefore, the
present invention is directed to a plating apparatus and
a container bath, which have a simpler structure than a
conventional system and are capable of improving uni-
formity of a plating thickness.

MEANS FOR SOLVING THE PROBLEMS

[0010] For solving the above drawbacks, provided is a
plating apparatus comprising a plating tank storing a plat-
ing liquid, an anode member arranged inside the plating
tank, a plating object arranged to face the anode member,
and a space formed between the anode member and the
plating object to be a flow passage to which the plating
liquid flows from the plating tank. Herein, the plating liquid
flows into the space from above relative to the space and
is sucked by a pump from below relative to the space.
[0011] In the present invention, a plating liquid flows
into the space from above relative to the space and is
sucked by a pump from below relative to the space. Due
to this construction, a flow rate of the plating liquid inside
the space increases. This allows the plating liquid to be
uniformly fed onto the plating object, thereby improving
the uniformity of the plating thickness. Further, according
to the present invention, nozzles and a driving mecha-
nism are not necessary, which realizes a plating appa-
ratus with a simple and downsizing construction, result-
ing in suppression of the costs.

[0012] Further, preferably the space has such a struc-
ture that both end sides of the space are closed in a
direction orthogonal to a direction in which the anode
member faces the plating object.

[0013] Inthis construction, both end sides of the space
are closed in a direction orthogonal to a direction in which
the anode member faces the plating object. This con-
struction prevents the plating liquid from entering through
the sides of the space, allowing the plating liquid to flow
as a laminar flow parallel to the longitudinal direction of
the plating object.

[0014] Further, the plating tank preferably includes a
first holder detachably holding the anode member, and
a second holder detachably holding the plating object.
[0015] In the above construction, the plating tank in-
cludes a first holder detachably holding the anode mem-
ber, and a second holder detachably holding the plating
object. This construction allows the anode member and
the plating object to be easily aligned with respect to the
plating tank, and ensures reliable holding of the anode
member and the plating object.

[0016] Moreover, preferably a width dimension of the
space along the facing direction between the anode
member and the plating object is set so that the plating
liquid flows as a laminar flow parallel to the longitudinal
direction of the plating object.

[0017] Inthe above construction, a flow rate of the plat-
ing liquid inside the space increases, and the plating lig-
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uid flows as a laminar flow parallel to the longitudinal
direction of the plating object

[0018] Further, for solving the drawbacks described
hereinbefore, the present invention is directed to a con-
tainer bath arranged inside a plating tank which stores a
plating liquid. The container bath includes an anode
member housed thereinside, a plating object housed
thereinside and arranged facing the anode member, a
cathode member contacting on the plating object, and a
space formed between the anode member and the plat-
ing object to be a flow passage to which the plating liquid
flows from the plating tank. Herein, the plating liquid flows
into the space from above relative to the space and is
sucked by a pump from below relative to the space.
[0019] In the present invention, a plating liquid flows
into the space from above and is sucked by a pump from
below relative to the space. This construction facilitates
a flow rate of the plating liquid inside the space to in-
crease, which helps the plating liquid uniformly fed onto
the plating object, thereby to improve uniformity of a plat-
ing thickness. Further, in the present invention, nozzles
and a driving mechanism are not necessary to be pro-
vided. Therefore, those advantages realize the simplifi-
cation and downsizing of a plating apparatus, thereby
suppressing the costs. Moreover, in the present inven-
tion, a conventional plating tank may be used for housing
a container bath, leading to an advantage of high versa-
tility.

[0020] For solving the drawbacks described hereinbe-
fore, the present invention is directed to a plating appa-
ratus provided with a plating tank storing a plating liquid,
side walls of the plating tank, a plating object arranged
inside the plating tank to face one of the side walls, and
a space formed between said side wall and the plating
object to be a flow passage to which the plating liquid
flows from the plating tank. Herein the plating liquid flows
into the space from above relative to the space and is
sucked by a pump from below relative to the space.
[0021] Further, the presentinvention solving the draw-
backs described hereinbefore is directed to a container
bath arrangedinside a plating tank storing a plating liquid.
The container bath is provided with lateral sides of the
container bath, a plating object arranged inside the con-
tainer bath to face one of the lateral sides, a space formed
between said lateral side and the plating object to be a
flow passage to which the plating liquid flows from the
plating tank. Herein, the plating liquid flows into the space
from above relative to the space and is sucked by a pump
from below relative to the space.

[0022] Moreover, even when the present invention is
applied to electroless plating, a plating liquid flows into
the space from above relative to the space and is sucked
by a pump from below relative to the space. This con-
struction facilitates a flow rate of the plating liquid inside
the space to increase. Thus, the plating liquid is easy to
be uniformly fed onto the plating object, resulting in im-
provement of uniformity of a plating thickness. Further-
more, in the present invention, nozzles and a driving
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mechanism are not necessary to be provided. Those ad-
vantages realize simplification and downsizing of the
plating apparatus, thereby suppressing the costs.

ADVANTAGEOUS EFFECT OF THE INVENTION

[0023] Accordingtothe presentinvention, a plating ap-
paratus and a container bath, which have a simpler struc-
ture than a conventional system and are capable of im-
proving uniformity of a plating thickness, may be provid-
ed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

FIG. 1is aplan view of a plating apparatus according
to a first embodiment of the present invention;

FIG. 2is alongitudinal cross-sectional view of a plat-
ing apparatus according to a first embodiment of the
present invention;

FIG. 3 is an enlarged plan view of a part of FIG. 1;
FIG. 4 is aplan view of a plating apparatus according
to a second embodiment of the present invention;
FIG. 5 is an exploded longitudinal cross-sectional
view showing a container bath, an anode member
and a cathode jig according to a second embodiment
of the present invention;

FIG. 6 is a cross-sectional view taken along a line |
-1 of FIG. 5;

FIG. 7 is a plan view showing an appearance that
an anode member and a cathode jig are housed in
a container bath;

FIG. 8is a plan view of a plating apparatus according
to a third embodiment of the present invention; and
FIG.9is a plan view of a plating apparatus according
to a fourth embodiment of the present invention;

EMBODIMENTS FOR CARRYING OUT THE INVEN-
TION

[0025] Hereinafter, embodiments of the presentinven-
tion will be described in detail referring to the drawings
attached hereto. In the descriptions, the same compo-
nents are put with the same signs and overlapped de-
scriptions will be omitted. Note that in the following de-
scriptions, a direction in which an anode member 20 fac-
es a plating object W is referred to a "facing direction X",
and a direction orthogonal to the "facing direction X" is
referred to an "orthogonal direction Y".

[0026] As showninFIGS. 1and 2, a plating apparatus
M of the first embodiment includes a plating tank 10, an
anode member 20, a cathode jig 30, a space 40, and a
pump 50. Herein, the dot hatched area represents a re-
gion in which a plating liquid F resides.
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<Plating Tank>

[0027] The plating tank 10 is configured to store the
plating liquid F as shown in FIGS. 1 and 2. The plating
tank 10 is a vessel provided with a bottom 11a, a pair of
side walls 11b and 11cfacing each otherin the orthogonal
direction Y, and a pair of side walls 11d and 11e facing
each other in the facing direction X. The plating tank 10
is shaped in a box vessel having an upper opening, and
made of resin. The plating liquid F is stored only in a
region behind the anode member (i.e., perpendicular wall
12) opposite to the space 40 in the plating tank 10. The
plating tank 10 is shaped in a rectangular in a plan view
and arranged so that the longitudinal direction thereof
coincidences with the facing direction X. Note that a
shape and a material of the plating tank 10 may be ap-
propriately modified.

[0028] As shown in FIG. 2, the plating tank 10 is pro-
vided with a perpendicular wall 12 projected upward from
an inner side of the bottom 11a of the plating tank 10, a
first holder 13 detachably holding the anode member 20,
a second holder 14 detachably holding the cathode jig
30, a plating communication hole 15 communicating the
first holder 13 to the space 40, and a suction hole 16 and
a discharge hole 17 through which the plating liquid F
passes.

[0029] The perpendicular wall 12, which is a wall unit,
is a wall shaped part arranged near the side wall 11d of
the plating tank 10. Both sides of the perpendicular wall
12 in the orthogonal direction Y are continuously formed
to be integral with internal surfaces of the side walls of
11b and 11c of the plating tank 10 (see FIG. 1). An upper
side of the perpendicular wall 12 is located at a lower
position than a level of the plating liquid F and upper ends
of the side walls 11b and 11e. In this construction, the
plating liquid F flows over the perpendicular wall 12 into
the space 40 as described later. Herein, the perpendic-
ular wall 12 may be separately formed from the plating
tank 10, and subsequently attached to the plating tank 10.
[0030] The first holder 13 is a hole shaped in groove
and slit having an upper opening. The first holder 13 is
formed from the upper end to the lower end of the per-
pendicular wall 12 and arranged thereon at the closer
side to the cathode jig 30. The anode member 20 is in-
serted into the first holder 13 to be held thereon.

[0031] As shown in FIG. 1, the second holder 14 is a
part formed in a concave-convex shape corresponding
to the outer shape of the cathode jig 30. The cathode jig
30 is inserted into the second holder 14 to be held ther-
eon. The second holder 14 sandwiches protrusion parts
30a from the both sides thereof in the facing direction X,
the protrusion parts 30a being formed at the ends of the
cathode jig 30 and arranged at the closer side to the
anode member 20. Herein, the cathode jig 30 may be
held on the perpendicularwall 12, and the anode member
20 may be held on the wall sides 11b and 11c.

[0032] As shown in FIG. 2, the plating communication
hole 15 is a through hole exposing the anode member
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20 to the space 40. The plating communication hole 15
is formed at the middle part in the longitudinal direction
of the perpendicular wall 12.

[0033] The suction hole 16 is a thorough hole to be a
part of a suction flow passage C1 through which a plating
liquid F sucked from the space by the pump 50 passes.
The suction hole 16 is formed penetrating the bottom 11a
of the plating tank 10 from the upper side to the lateral
side of the bottom 11a. The suction hole 16 extends from
the upper side to the lower side of the bottom 11a, and
further extends to one way of the facing direction X. One
end of the suction hole 16 is opened toward a lower part
of the space 40. A suction pipe 60 communicating the
suction hole 16 to the pump 50 is connected with the
other end of the suction hole 16. That is, the suction hole
16 and the suction pipe 60 configure the suction flow
passage C1.

[0034] The discharge hole 17 is a thorough hole to be
a part of a discharge flow passage C2 through which a
plating liquid F discharged by the pump 50 passes. The
discharge hole 17 is formed penetrating the side wall lie
of the plating tank 10 from the outer surface to the inner
surface of the side wall 11e. One end of the discharge
hole 17 is opened toward a region placed behind the
anode member 20 opposite to the space 40 in the plating
tank 10. A discharge pipe 70 communicating the dis-
charge hole 17 to the pump 50 is connected with the
other end of the discharge hole 17. That is, the discharge
hole 17 and the discharge pipe 70 configure the dis-
charge flow passage C2.

<Anode Member>

[0035] As shownin FIGS. 1 and 2, the anode member
20 is a metallic member having a rectangular and plate
shape and arranged inside the platingtank 10. The anode
member 20 is configured so that a center 21 thereof in
the orthogonal direction Y is located at a lower position
than both end parts 22 and 23 of the anode member 20
in the orthogonal direction Y. The upper end of the center
21 of the anode member 20 is formed horizontal, and
located at the same height as the upper end of the per-
pendicular wall 12. Both upper ends of the end parts 22
and 23 of the anode member 20 protrude higher than a
level of the plating liquid F. In this construction, the plating
liquid F flows into the space 40 only over the center 21
of the anode member 20 as described later. Herein, both
the end parts 22 and 23 are connected to a plus terminal
of a power source 80 through a connecting cable H1.

<Cathode Jig>

[0036] As shown in FIGS. 1 and 2, the cathode jig 30
has a function of a cathode member as well as a function
of holding a plating object W. Herein, the cathode jig 30
and the plating object W are arranged inside the plating
tank 10 to face the anode member 20.

[0037] As shownin FIG. 2, the cathode jig 30 includes
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a pair of holding members 31 and 32 which hold the plat-
ing object W, and an electrode 33 which transmits elec-
tricity from the power source 80 to the plating object W
via contacting therewith.

[0038] A plating opening 32a is formed horizontally
penetrating the holding member 32 arranged beside the
space 40. The plating opening 32a allows the plating ob-
ject W to be exposed to the space 40 so that the plating
liquid F contacts with the plating object W.

[0039] The electrode 33 includes a contacting unit 33a
shaped in a ring contacting with a periphery of the plating
object W, and a power source connector 33b shaped in
a strip connected to the power source 80. The power
source connector 33b is inserted into an insertion hole
32b formed inside the holding member 32. An upper end
of the power source connector 33b is located at a higher
position than a level of the plating liquid F. The power
source connector 33b is connected with a minus terminal
of the power source 80 through a connecting cable H2.
An upper end of the cathode jig 30 is located at a higher
position than a level of the plating liquid F, and both ends
of the cathode jig 30 in the orthogonal direction Y contact
with the side walls 11b and 11c of the plating tank 10
without a gap. This construction prevents a plating liquid
F, which flows into the space 40 from a region beside the
anode member 20 in the plating tank 10, from entering
a backside of the cathode jig 30. Herein, the construction
of the cathode jig 30 may be appropriately modified, and
acathode plate may be used instead of the cathode jig 30.

<Space>

[0040] As shown in FIGS. 1 and 2, the space 40 is
formed between the anode member 20 and the cathode
jig 30 (and the plating object W) to be a flow passage to
which the plating liquid F flows from the plating tank 10.
The space 40 is a narrow space shaped in a slit form
having an upper opening. Both sides of the space 40 in
the orthogonal direction Y are closed by the side walls
11b and 11c of the plating tank 10. As shown in FIG. 3,
the space 40 is formed so that a dimension D1 in the
facing direction X is smaller than a dimension D2 in the
orthogonal direction Y (i.e., D1 < D2).

[0041] Preferably, the dimension D1 in the facing di-
rection X is set in the range from about 1 mm to about 3
mm. Further, a flow rate of the plating liquid F flowing
through the space 40 is preferably set in the range from
about 0.1 m/s to about 3 m/s. Herein, a flow rate of the
plating liquid F depends on the dimension D1 of the space
40 in the facing direction X and a performance of the
pump 50. Therefore, the flow rate thereof may be appro-
priately adjusted by changing the above factors.

<Pump>
[0042] As shown in FIGS. 1 and 2, the pump 50 is ar-

ranged outside the plating tank 10. The pump 50 sucks
the plating liquid F from the space 40 and discharges the
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plating liquid F thus sucked into the plating tank 10.
[0043] The plating apparatus M according to the first
embodiment of the present invention is basically config-
ured as mentioned hereinbefore. Next, the movement
and effects thereof will be described in detail.

[0044] As shownin FIGS. 1 and 2, when the pump 50
is driven, the plating liquid F in the space 40 is sucked.
Associated with the suction, the plating liquid F in the
plating tank 10 flows over the perpendicular wall 12 and
the center 21 of the anode member 20, thereby to flow
into the space 40 from above relative to the space 40.
[0045] At that time, both sides of the space 40 in the
orthogonal direction Y are closed by the side walls of the
plating tank 10. Thus, this construction prevents the plat-
ing liquid F from entering the space 40 through the sides
thereof. Further, the plating liquid F is stored only in a
region behind the anode member 20 opposite to the
space 40 in the plating tank 10. Due to this construction,
the plating liquid F flows into the space 40 from only one
side of the anode member 20 (i.e., via only one way in
the facing direction X). This construction facilitates the
plating liquid F to smoothly flow from the plating tank 10
into the space 40 (i.e., suppressing the interference
among flow layers of the plating liquid F as much as pos-
sible). Thereby, disruption between the flow layers of the
plating liquid F in the space 40 may be prevented.
[0046] Then, the plating liquid F flows into the space
40 from an upper portion to a lower portion thereof. At
that time, if the power source 80 is turned on to allow the
current to flow through the anode member 20 and the
electrode 33, metal ions in the plating liquid F are drawn
toward the cathode jig 30, thereby disposed on the plating
object W to form a plating layer. Note a plating thickness
may be adjusted by appropriately modifying a flow rate
of the plating liquid F in the space 40 and a current value
of the power source 80.

[0047] Next, the plating liquid F is sucked by the pump
50 from below relative to the space 40, thereby flowing
through the suction flow passage C1 toward the pump 50.
[0048] The plating liquid F thus reached the pump 50
is discharged from the pump 50, and subsequently re-
turned through the discharge flow passage C2 to the plat-
ing tank 10.

[0049] According to the present embodiment de-
scribed above, the plating liquid F flows into the space
40 from above relative to the space 40, and is sucked by
the pump 50 from below relative to the space 40. Due to
this construction, accordingly, the flow rate of the plating
liquid F in the space 40 increases. This facilitates the
plating liquid F to be uniformly fed onto the plating object
W, resulting in improvement of the uniformity of the plat-
ing thickness. Further, in the present embodiment, noz-
zles and a driving mechanism are not necessary to be
provided, which realizes the simplification and downsiz-
ing of the plating apparatus, leading to suppression of
the costs.

[0050] According to the present embodiment, the plat-
ing liquid F in the space 40 is continuously replaced.
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Thus, even if a large current flows from the power source
80, plating burning is prevented from occurring at the
anode member 20 and the electrode 33. This suppresses
plating defects from occurring. Therefore, fast and uni-
form growth of a plating layer may be achieved, resulting
in improvement of the plating productivity.

[0051] More specifically, in a common cupper sulfate
plating method, electric plating is needed to be carried
out at a current density of about 1 - 2 A/dm2. On the
contrary, inthe presentinvention, a flow rate of the plating
liquid F in the space 40 is increased and the plating liquid
F in the space 40 is continuously replaced. This feature
enables electroplating to be carried out at a current den-
sity of about 4 - 5 A/dmZ2, resulting in decrease in the
plating time.

[0052] According to the present embodiment, both
sides of the space 40 in the orthogonal direction Y are
closed by the side walls of the plating tank 10. This con-
struction prevents the plating liquid F from entering the
space 40 through the sides thereof. Further, the dimen-
sion D1 of the space 40 in the facing direction X is set in
the narrow width of from 1 mm to 30 mm. This construc-
tion enables the plating liquid F flows as a laminar flow
parallel to the longitudinal direction of the plating object
W.

[0053] According to the present embodiment, the plat-
ing tank 10 includes the first holder 13 detachably holding
the anode member 20, the second holder 14 detachably
holding the cathode jig 30. Therefore, the anode member
20 and the cathode jig 30 (i.e., and the plating object W)
are easily aligned with the plating tank 10. Further, the
anode member 20 and the cathode jig 30 are securely
held.

[0054] According to the present embodiment, the
space 40 is formed between the anode member 20 and
the cathode jig 30 (i.e., and the plating object W), and
the plating liquid F flows into the space 40 from above
and downward relative to the space 40. Accordingly,
even when a small sized pump 50 is used, the flow rate
of the plating liquid F may be sufficiently kept higher.
Further, the use of the small sized pump 50 may realize
further downsizing of the plating apparatus M.

[0055] According to the present embodiment, the plat-
ing liquid F is circulated by the pump 50. This circulation
allows recycling of the plating liquid F so as to eliminate
wastes.

[0056] Next,referringtoFIGS.4-7,aplatingapparatus
M in the second embodiment of the present invention will
be described specifically. The plating apparatus M in the
second embodiment includes a container bath 90 which
houses an anode member 20 and a cathode jig 30, and
a general plating tank 10 having no first and second hold-
ers 13 and 14, which is different from the first embodi-
ment. Note in the plating apparatus M of the second em-
bodiment, the anode member 20, the cathode jig 30 and
the pump 50 are the same as in the first embodiment.
Therefore, the descriptions of those components will be
omitted.
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[0057] As shown in FIG. 4, the container bath 90 is
arranged inside the plating tank 10, and has a function
of housing the anode member 20 and the cathode jig 30.
The container bath 90 includes a bottom 90a, a pair of
lateral sides 90b and 90c facing each other in the orthog-
onal direction Y, and a pair of lateral sides 90d and 90e
facing each other in the facing direction X. The container
bath 90 is an approximately square cylindrical vessel
having an upper opening and made of resin. Note a shape
and a material of the container bath 90 may be appropri-
ately modified.

[0058] The container bath 90 includes a first holding
unit 91 detachably holding the anode member 20, a sec-
ond holding unit 92 detachably holding the cathode jig
30, a space 93 formed between the anode member 20
and the cathode jig 30 (i.e., and a plating object W), a
plating communication hole 94 communicating the first
holding unit 91 with the space 93, and a connector 95
connected to a lower portion (i.e., a downstream end) of
the space 93.

[0059] The first holding unit 91 is a hall shaped in a
groove and slit-like having an upper opening. The first
holding unit 91 is formed from the upper end to the lower
end of the lateral side 90e, and arranged at the closer
side to the cathode jig 30. The anode member 20 is in-
serted into the first holding unit 91 and held therein. The
upper end of the lateral side 90c is located at a lower
position than a level of the plating liquid F and the upper
ends of the side walls 11b - 11e. This construction let the
plating liquid F flow over the upper end of the lateral side
90e to flow into the space 93, as described later. Note
the upper end of the center 21 of the anode member 20
is located at the same height as the upper end of the
lateral side 90e.

[0060] The second holding unit 92 is a part formed in
an uneven shape corresponding to an outer shape of the
cathode jig 30. The second holding unit 92 is formed on
the inner surfaces of the lateral sides 90b and 90c of the
container bath 90. The cathode jig 30 is inserted into the
second holding unit 92 and held. The second holding unit
92 sandwiches protrusion parts 30a from the both sides
thereof in the facing direction X, the protrusion parts 30a
being formed at the ends of the cathode jig 30 and ar-
ranged at the closer side to the anode member 20 (see
FIG. 7). The upper end of the lateral side 90d is located
at a higher position than a level of the plating liquid F and
the upper ends of the side walls 11b - 11e. This construc-
tion prevents the plating liquid F from entering the space
93 through the sides of the cathode jig 30. Note the cath-
ode jig 30 may be held by the lateral side 90e, and the
anode member 20 may be held by the lateral sides 90b
and 90c.

[0061] The space 93 is formed between the anode
member 20 and the cathode jig 30 (i.e., and the plating
object W) to be a flow passage to which the plating liquid
F flows from the plating tank 10. The space 93 is a small
narrow space shaped in a slit having both upper and low-
er openings. Both sides of the space 93 in the orthogonal
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direction Y are closed by the lateral sides 90b and 90c
of the container bath 90. As shown in FIG. 7, the space
93 is configured so that a dimension D1 along the facing
direction X is smaller than a dimension D2 along the or-
thogonal direction Y (i.e., D1 < D2). Preferably, the di-
mension D1 in the facing direction X is set of, forexample,
from about 1 mm to about 30 mm.

[0062] Further, aflow rate of the plating liquid F flowing
in the space 93 is preferably set at, for example, from
about 0.1 m/s to about 3 m/s. The flow rate of the plating
liquid F depends on the dimension D1 of the space 93 in
the facing direction X and the performance of the pump
50. Therefore, the flow rate of the plating liquid F may be
adjusted by appropriately modifying those factors.
[0063] AsshowninFIG.5,alowerpart93aofthe space
93 is arranged extending to a lower position than the first
and second holding units 91 and 92, and opened toward
a bottom 90a of the container 90. The lower part 93a of
the space 93 is configured so that a width viewed in the
longitudinal cross-section along the facing direction X be-
comes wider as the lower part 93a extends from the upper
position to the lower position. Further, as shown in FIG.
6, the lower part 93a of the space 93 is configured so
that a width viewed in the longitudinal cross-section along
the orthogonal direction Y becomes narrower as the low-
er part 93a extends from the upper position to the lower
position.

[0064] As shown in FIG. 4, a plating communication
hole 94 is a thorough hole used for exposing the anode
member 20 to the space 93. The plating communication
hole 94 is formed at a lower position than the upper end
of the lateral side 90e.

[0065] A connector 95 is a member which is a part of
asuctionflow passage C1through which the plating liquid
F sucked from the space 93 by the pump 50 passes. One
end of the connector 95 is connected with a lower part
93a of the space 93. The other end of the connector 95
is connected with a suction pipe 60 which communicates
the connector 95 to the pump 50. Accordingly, in the
present embodiment, the suction flow passage C1 is
composed of the connector 95 and the suction pipe 60.
[0066] Thepump50isconnected with a discharge pipe
70 working as a discharge flow passage C2 through
which the plating liquid F discharged from the pump 50
passes. One end of the discharge pipe 70 is opened to-
ward a region behind the anode member 20 opposite to
the space 93 in the plating tank 10. That is, in the present
embodiment, the discharge flow passage C2 is com-
posed of the discharged pipe 70 alone.

[0067] The plating apparatus M according to the sec-
ond embodiment of the presentinvention is basically con-
figured as mentioned above. Next, the movement and
effect thereof will be described specifically.

[0068] AsshowninFIG.4,whenthe pump 50 isdriven,
the plating liquid F in the space 93 is sucked. Associated
with the suction, the plating liquid F in the plating tank 10
flows over the upper end of the lateral side 90e and the
center 21 of the anode member 20, thereby flowing into
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the space 93 from above relative to the space 93.
[0069] At that time, both sides of the space 93 in the
orthogonal direction Y are closed, which prevents the
plating liquid F from entering through the sides of the
space 93. Further, the upper end of the lateral side 90e
is located at a lower position than a level of the plating
liquid F, and the upper end of the lateral side 90d is lo-
cated at a higher position than a level of the plating liquid
F. Due to this construction, the plating liquid F enters the
space 93 only from a region behind the anode member
20 (i.e., only from one way in the facing direction X). Ac-
cordingly, the above construction allows the plating liquid
F to smoothly flow into the space 93 from the plating tank
10 (i.e., preventing the mutual interference among the
streamlines of the plating liquid F). Thereby, turbulence
of the plating liquid F is prevented in the space 93.
[0070] Then, the plating liquid F flows in the space 93
from top to bottom. Herein, when the power source 80 is
turned on to pass a current through the anode member
20 and the electrode 33, metal ions in the plating liquid
F are drawn to the cathode jig 30. Thereby, metal is dis-
posed on the plating object W to form a plating layer.
Note a plating thickness may be adjusted by appropri-
ately modifying a flow rate of the plating liquid F in the
space 93 and a current value of the power source 80.
[0071] Next, the plating liquid F is sucked by the pump
50 from below relative to the space 93, and passes
through the suction flow passage C1 toward the pump 50.
[0072] The plating liquid F thus reached the pump 50
is discharged from the pump 50. Then, the plating liquid
F returns to the plating tank 10 passing through the dis-
charge flow passage C2.

[0073] Inthe presentembodimentas described above,
substantially the same effect is exerted as in the first em-
bodiment. Further, in the present embodiment, the con-
tainer bath 90 can be used by being housed in a conven-
tional plating tank 10. This provides an advantage of high
versatility.

[0074] Then, referring to FIG. 8, a plating apparatus M
in the third embodiment of the present invention will be
described specifically. A difference of the third embodi-
ment from the firstembodimentis that a plating apparatus
M of the presentinventionis applied to electroless plating.
That is, the third embodiment does not include an anode
member 20 and a cathode jig 30 or the like, which is
different from the first embodiment. Note the same com-
ponents as in the first embodiment are put with the same
references, and overlapped descriptions will be omitted.
[0075] The plating apparatus M of the third embodi-
ment includes a plating tank 10, a plating object W, a
space 40 and a pump 50.

[0076] In the present embodiment, a perpendicular
wall 12 of the plating tank 10 does not include a first
holder 13 and a plating communication hole 15, which is
different from the first embodiment.

[0077] The plating object W is arranged inside the plat-
ing tank 10 to face the perpendicular wall 12. The upper
end of the plating object W shown in FIG. 8 is located at
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the same height as a level of the plating liquid F. Note,
although illustration is omitted, the upper end of the plat-
ing object W may be located at a higher position or a
lower position than a level of the plating liquid F. Both
ends of the plating object W in the orthogonal direction
Y contact with the internal surfaces of side walls 11b and
11c of the plating tank 10 without any gap (Note, only the
side wall 11c is shown in FIG. 8). Although illustration is
omitted, the plating object W is held by, for example, a
holder formed in the plating tank 10, in a vertical direction
with respect to the plating tank 10.

[0078] The space 40 is formed between the perpen-
dicular wall 12 and the plating object W to work as a flow
passage to which the plating liquid F flows from the plat-
ing tank 10. A flow rate of the plating liquid F flowing
through the space 40 is preferably set at about 0.1 m/s
- about 3 m/s. More preferably, when electroless plating
is carried out as in the present embodiment, a flow rate
of the plating liquid F is set at about 0.1 m/s.

[0079] Inthe presentembodiment asdescribed above,
substantially the same effect as in the first embodiment
is achieved. Note that the perpendicular wall 12 may be
omitted and the space 40 may be formed between the
side wall 11d of the plating tank 10 and the plating object
W. Alternatively, the space 40 may be formed between
the side wall 11e of the plating tank 10 and the plating
object W. In those cases, positions of the suction flow
passage C1 and the discharge flow passage C2 may be
appropriately modified. Further, in the above construc-
tions, the side walls 11d and 11e of the plating tank 10
are the side walls described in the claims.

[0080] Next, referring to FIG. 9, a plating apparatus M
according to the fourth embodiment of the presentinven-
tion will be described specifically. A difference of the
fourth embodiment from the second embodiment is that
a plating apparatus M of the present invention is applied
to electroless plating. That is, the fourth embodiment
does not include an anode member 20 and a cathode jig
30 or the like, which is different from the second embod-
iment. Note the same components as in the second em-
bodiment are put with the same references, and over-
lapped descriptions will be omitted.

[0081] A container bath 90 of the fourth embodiment
is arranged inside a plating tank 10, and has a function
of housing a plating object W.

[0082] The container bath 90 includes the plating ob-
ject W, a space 93 formed between a lateral side 90e
and the plating object W, and a connector 95 connected
to a lower part (i.e., downstream end) of the space 93.
The container bath 90 of the present invention does not
include the first holding unit 91, the second holding unit
92 and the plating communication hole 94, which is dif-
ferent from the second embodiment.

[0083] The plating object W is arranged inside the con-
tainer bath 90 to face the lateral side 90e. The upper end
of the plating object W shown in FIG. 9 is located at the
same height as a level of a plating liquid F. Although
illustration is omitted, the upper end of the plating object
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W may be located at a higher position of a lower position
than alevel of the plating liquid F. Both ends of the plating
object W in the orthogonal direction Y contact with the
internal surfaces of the lateral sides 90b and 90c of the
container bath 90 without any gap (Note, only the lateral
side 90c is shown in FIG. 9). Although illustration is omit-
ted, the plating object W is held, for example, by a holding
unit formed in the container bath 90, and arranged in a
vertical direction with respect to the container bath 90.
[0084] The space 93isformed between the lateral side
90e and the plating object W to work as a flow passage
to which the plating liquid F flows from the plating tank
10. Alower part 93a of the space 93 is arranged extending
to alower position than the lower end of the plating object
W, and is opened toward a bottom 90a of the container
90. A flow rate of the plating liquid F flowing from the
space 93 is preferably set at about 0.1 m/s - about 3 m/s.
More preferably, when electroless plating is carried out
as in the present embodiment, a flow rate of the plating
liquid F is set at about 0.1 m/s.

[0085] Inthe presentembodimentas described above,
substantially the same effect as in the second embodi-
ment is achieved. Note that the space 93 may be formed
between the lateral side 90d of the container bath 90 and
the plating object W. In that case, positions of the suction
flow passage C1 and the discharge flow passage C2 are
made to be appropriately modified, and the upper end of
the lateral end 93d is made to be located at a lower po-
sition than a level of the plating liquid F. Further, in the
above construction, the lateral side 90d of the container
bath 90 is the lateral side described in the claims.
[0086] Hereinbefore, the first to the fourth embodi-
ments of the present invention have been described in
detail referring to the attached drawings. However, the
present invention is not limited to those embodiments
and may be appropriately modified without apart from
the scope of the invention.

[0087] For example, the first and the second embodi-
ments show the construction in which the plating liquid
F enters the space 40 or the space 93 from only one side
closer to the anode member 20 (i.e., via only one way in
the facing direction X). However, the present invention
is not limited to the above construction. Thatis, the plating
liquid F may enter the space 40 or the space 93 from
only one side closer to the cathode jig 30 (i.e., via only
one way in the facing direction X), or the plating liquid F
may enter the space 40 or the space 93 from both sides
of the anode member 20 and the cathode jig 30 (i.e., via
both ways in the facing direction X).

[0088] Further, the third embodiment shows the con-
struction in which the plating liquid F enters the space 40
from only one side closer to the perpendicular wall 12
(i.e., via only one way in the facing direction X). However,
the presentinvention is not limited to the above construc-
tion. That is, the plating liquid F may enter the space 40
from only one side closer to the plating object W (i.e., via
only the other way in the facing direction X), or the plating
liquid F may enter the space 40 from both sides of the
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perpendicular wall 12 and the plating object W (i.e., via
both ways in the facing direction X).

[0089] Moreover, the fourth embodiment shows the
construction in which the plating liquid F enters the space
93 from only one side closer to the lateral side 90e (i.e.,
via only one way in the facing direction X). However, the
presentinvention is not limited to the above construction.
That is, the plating liquid F may enter the space 93 from
only one side closer to the lateral side 90d (i.e., via only
the other way in the facing direction X), or the plating
liquid F may enter the space 93 from both sides of the
lateral sides 90d and 90e (i.e., via both ways in the facing
direction X).

[0090] The first to the fourth embodiments may have
a construction in which an unillustrated stirring rod is pro-
vided to be put in or out the space 40 or the space 93
from above relative to the space 40 or 93. That stirring
rod may be configured to swing along the orthogonal di-
rection Y by, for example, a driving motor, so as to stir
the plating liquid F in the space 40.

[0091] Further, a plurality of spatulas for stirring are
provided, and the plating liquid F may be stirred by chang-
ing the angles of the spatulas.

[0092] In the first to the fourth embodiments, the pump
50 circulates the plating liquid F. However, the present
invention is not limited to those embodiments. Another
configuration is applicable in which the plating liquid F
thus sucked may be discharged by the pump 50, and a
new plating liquid F may be poured into the plating tank
10.

LIST OF REFERENCE SIGNS

[0093]

M Plating apparatus

10 Plating tank
11b-11e  Side walls

13 First holder

14 Second holder

20 Anode member

30 Cathode jig (i.e., Cathode member)
40 Space

50 Pump

60 Suction pipe

70 Discharge pipe

80 Power source

90 Container bath

90b - 90e  Lateral sides

9 First holding unit

92 Second holding unit
93 Space

C1 Suction flow passage
C2 Discharge flow passage
F Plating liquid

w Plating object

X Facing direction

Y Orthogonal direction
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1. A plating apparatus (M), comprising:

a plating tank (10) for storing a plating liquid (F)
having side walls (11b-11e) and a bottom (11a);
an anode member (20) vertically arranged in-
side the plating tank (10), wherein a plating ob-
ject (W) is vertically arranged inside the plating
tank (10) to face the anode member (20);

a cathode member (30) contacting the plating
object (W); and

a first holder (13) detachably holding the anode
member (20);

wherein a space (40) is formed between the an-
ode member (20) and the plating object (W) to
be a flow passage for the plating liquid (F) to
flow from the plating tank (10); and

the anode member (20) faces the plating object
(W) in a facing direction (X), an orthogonal di-
rection (Y) being orthogonal to the facing direc-
tion (X),

characterized by

a second holder (14) detachably holding the
plating object (W);

both sides of the space (40) in the orthogonal
direction (Y) being closed by the plating tank
(10); and

a perpendicular wall (12) projected upward from
an inner side of the bottom (11a) of the plating
tank (10), wherein both sides of the perpendic-
ular wall (12) in the orthogonal direction (Y) are
continuously formed to be integral with internal
surfaces of side walls (11b, 11c) of the plating
tank (10), and an upper side of the perpendicular
wall (12) is located at a lower position than a
level of the plating liquid (F) and upper ends of
the side walls (11b- 11e);

thereby allowing the plating liquid (F) to flow over
the perpendicular wall (12) into the space (40)
from above relative to the space (40) and to be
sucked by a pump (50) from below relative to
the space (40).

2. Aplating apparatus (M) comprising a container bath
(90) and a plating tank (10), wherein the container
bath (90) comprises a pair of lateral sides (90b, 90c)
facing each other in an orthogonal direction (Y) and
a pair of lateral sides (90d, 90e) facing each other in
a facing direction (X) for storing a plating liquid (F),
wherein the container bath (90) comprises:

an anode member (20) vertically arranged in-
side the container bath (90), wherein a plating
object (W) is vertically arranged inside the con-
tainer bath (90) to face the anode member (20);
a cathode member (30) that contacts the plating
object (W);
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the anode member (20) faces the plating object
(W) in a facing direction (X), and the orthogonal
direction (Y) is orthogonal to the facing direction
X);

a first holding unit (91) detachably holding the
anode member (20), and a second holding unit
(92) detachably holding the cathode member
(30), and

a space (93) formed between the anode mem-
ber (20) and the plating object (W) to be a flow
passage for the plating liquid (F) to flow from the
plating tank (10) having side walls for storing the
plating liquid (F), wherein

the container bath (90) is arranged inside the
plating tank (10),

the first holding unit (91) is formed from an upper
end to a lower end of one of the pair of lateral
sides (90d, 90e) facing each other in the facing
direction (X), and arranged at a closer side to
the cathode member (30),

said upper endis located at a lower position than
a level of the plating liquid (F) and upper ends
of the side walls (11b - 11e), and an upper end
ofthe other lateral side (90d) is located at a high-
er position than a level of the plating liquid (F)
and the upper ends of the side walls (11b - 11e),
both sides of the space (93) in the orthogonal
direction (Y) are closed by the lateral sides of
the container bath (90),

thereby allowing the plating liquid (F) to flow from
the plating tank (10) over the upper end of one
of the pair of lateral sides facing each other in
the facing direction (X) into the space (93) from
above relative to the space (93) and to be sucked
by a pump (50) from below relative to the space
(93).

3. A plating apparatus (M), comprising:

a plating tank (10) comprising side walls (11b -
11e) and a bottom (11a) for storing a plating lig-
uid (F);

a perpendicular wall (12) projected upward from
an inner side of the bottom (11a) of the plating
tank (10);

a plating object (W) vertically arranged inside
the plating tank (10) to face the perpendicular
wall (12) and held by a holder formed in the plat-
ing tank (10), in a vertical direction with respect
to the plating tank (10); wherein

a space (40) is formed between the perpendic-
ular wall (12) and the plating object (W) to be a
flow passage for the plating liquid (F) to flow from
the plating tank (10), and

the plating object (W) faces the perpendicular
wall (12) in a facing direction (X) and an orthog-
onal direction (Y) is orthogonal to the facing di-
rection (X); wherein
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both sides of the perpendicular wall (12) in the
orthogonal direction (Y) are continuously formed
to be integral with internal surfaces of side walls
of the plating tank (10), and an upper side of the
perpendicular wall (12) is located at a lower po-
sition than a level of the plating liquid (F) and
upper ends of the side walls, and

both ends of the plating object (W) in the orthog-
onal direction (Y) contact internal surfaces of the
side walls (11b, 11c) without any gap,

thereby allowing the plating liquid (F) to flow over
the perpendicular wall (12) into the space (40)
from above relative to the space (40) and to be
sucked by a pump (50) from below relative to
the space (40).

4. A plating apparatus (M) comprising a container bath
(90) and a plating tank (10) for storing a plating liquid
(F), wherein the container bath (90) is arranged in-
side the plating tank (10), and the container bath (90)
comprises:

lateral sides (90b, 90c, 90d, 90e); wherein

a plating object (W) is vertically arranged inside
the container bath (90) to face one (90e) of the
lateral sides;

the plating object (W) faces one (90e) of the lat-
eral sides in a facing direction (X), and an or-
thogonal direction () is orthogonal to the facing
direction (X); and

a space (93) is formed between the one (90e)
of the lateral sides and the plating object (W) to
be a flow passage for the plating liquid (F) to
flow from the plating tank (10), wherein

both ends of the plating object (W) in the orthog-
onal direction (Y) contact internal surfaces of the
lateral sides (90b, 90c) of the container bath (90)
without any gap;

thereby allowing the plating liquid (F) to flow over
an upper end of the one (90e) of the lateral sides
facing the plating object (W) into the space (93)
from above relative to the space (93) and to be
sucked by a pump (50) from below relative to
the space (93).

Patentanspriiche
1. Plattierungsvorrichtung (M), umfassend:

einen Plattierungstank (10) zum Speichern ei-
ner Plattierungsflissigkeit (F), der Seitenwande
(11b-11 e) und einen Boden (11a) aufweist;
ein Anodenelement (20), das vertikal in dem
Plattierungstank (10) angeordnet ist, wobei ein
Plattierungsobjekt (W) vertikal in dem Plattie-
rungstank (10) angeordnetist, um dem Anoden-
element (20) zugewandt zu sein;
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ein Kathodenelement (30), welches das Plattie-
rungsobjekt (W) berlhrt; und

eine erste Halterung (13), die das Anodenele-
ment (20) |6sbar halt;

wobei ein Raum (40) zwischen dem Anodene-
lement (20) und dem Plattierungsobjekt (W)
ausgebildet ist, um einem Strémungskanal zu
entsprechen, damit die Plattierungsflissigkeit
(F) aus dem Plattierungstank (10) stromen
kann; und

das Anodenelement (20) dem Plattierungsob-
jekt (W) in einer zugewandten Richtung (X) zu-
gewandt ist, wobei eine orthogonale Richtung
(Y) zuder zugewandten Richtung (X) orthogonal
ist,

gekennzeichnet durch

eine zweite Halterung (14), die das Plattierungs-
objekt (W) I6sbar halt;

beide Seiten des Raums (40) in der orthogona-
len Richtung (Y) sind durch den Plattierungstank
(10) verschlossen; und

eine senkrechte Wand (12), die von einer Innen-
seite des Bodens (11a) des Plattierungstanks
(10) nach oben projiziert ist, wobei beide Seiten
der senkrechten Wand (12) in der orthogonalen
Richtung (Y) durchgehend gebildet sind, um mit
Innenflachen von Seitenwanden (11b, 11c) des
Plattierungstanks (10) einstiickig ausgebildet zu
sein, und sich eine obere Seite der senkrechten
Wand (12) in einer niedrigeren Position befindet
als ein Pegel der Plattierungsflussigkeit (F) und
obere Enden der Seitenwande (11b-11e);
wodurch es der Plattierungsflissigkeit (F) er-
moglicht wird, Uber die senkrechte Wand (12) in
Bezug aufden Raum (40) von oben inden Raum
(40) zu strémen und von einer Pumpe (50) in
Bezug auf den Raum (40) von unten angesaugt
zu werden.

Plattierungsvorrichtung (M), umfassend eine Behal-
terwanne (90) und einen Plattierungstank (10), wo-
bei die Behalterwanne (90) ein Paar von lateralen
Seiten (90b, 90c), die einander in einer orthogonalen
Richtung (Y) zugewandt sind und ein Paar von late-
ralen Seiten (90d, 90e) umfasst, die einanderin einer
zugewandten Richtung zugewandt sind, um eine
Plattierungsfliissigkeit (F) zu speichern, wobei die
Behalterwanne (90) Folgendes umfasst:

ein Anodenelement (20), das vertikal in der Be-
halterwanne (90) angeordnetist, wobei ein Plat-
tierungsobjekt (W) in der Behalterwanne (90)
vertikal angeordnetist, um dem Anodenelement
(20) zugewandt zu sein;

ein Kathodenelement (30), welches das Plattie-
rungsobjekt (W) berihrt;

das Anodenelement (20) ist dem Plattierungs-
objekt (W) in einer zugewandten Richtung (X)
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zugewandt, und die orthogonale Richtung (Y)
ist zu der zugewandten Richtung (X) orthogonal;
eine erste Halteeinheit (91), die das Anodene-
lement (20) I6sbar halt, und eine zweite Halte-
einheit (92), die das Kathodenelement (30) 16s-
bar halt, und

einen Raum (93), der zwischen dem Anodene-
lement (20) und dem Plattierungsobjekt (W)
ausgebildet ist, um einem Strémungskanal zu
entsprechen, damit die Plattierungsflissigkeit
(F) aus dem Plattierungstank (10) stromen
kann, der Seitenwande zum Speichern der Plat-
tierungsflissigkeit (F) aufweist, wobei

die Behalterwanne (90) in dem Plattierungstank
(10) angeordnet ist,

die erste Halteeinheit (91) von einem oberen En-
de zu einem unteren Ende von einem des Paars
von lateralen Seiten (90d, 90e) gebildet ist, die
einander in der zugewandten Richtung (X) zu-
gewandt sind, und an einer Seite angeordnet
ist, die dem Kathodenelement (30) naher ist,
sich das obere Ende in einer niedrigeren Posi-
tion befindet als ein Pegel der Plattierungsflis-
sigkeit (F) und obere Enden der Seitenwande
(11b-11e), und sich ein oberes Ende der ande-
ren lateralen Seite (90d) in einer hdheren Posi-
tion befindet als ein Pegel der Plattierungsflis-
sigkeit (F) und die oberen Enden der Seitenwan-
de (11b-11e),

beide Seiten des Raums (93) in der orthogona-
len Richtung (Y) durch die lateralen Seiten der
Behalterwanne (90) verschlossen sind,
wodurch es der Plattierungsflissigkeit (F) er-
moglicht wird, aus dem Plattierungstank (10)
Uber das obere Ende von einem des Paars von
lateralen Seiten, die einander in der zugewand-
ten Richtung zugewandt sind, in Bezug auf den
Raum (93) von oben in den Raum (93) zu str6-
men und von einer Pumpe (50) in Bezug aufden
Raum (93) von unten angesaugt zu werden.

Plattierungsvorrichtung (M), umfassend:

einen Plattierungstank (10), umfassend Seiten-
wande (11b-11e) und einen Boden (11a) zum
Speichern einer Plattierungsflissigkeit (F);
eine senkrechte Wand (12), die von einer Innen-
seite des Bodens (11a) des Plattierungstanks
(10) nach oben projiziert ist;

ein Plattierungsobjekt (W), das in dem Plattie-
rungstank (10) vertikal angeordnet ist, um der
senkrechten Wand (12) zugewandt zu sein und
von einer Halterung gehalten wird, die in dem
Plattierungstank (10) in einer vertikalen Rich-
tung in Bezug auf den Plattierungstank (10) ge-
bildet ist; wobei

ein Raum (40) zwischen der senkrechten Wand
(12) und dem Plattierungsobjekt (W) ausgebil-
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det ist, um einem Strémungskanal zu entspre-
chen, damit die Plattierungsflissigkeit (F) aus
dem Plattierungstank (10) strémen kann, und
das Plattierungsobjekt (W) der senkrechten
Wand (12) in einer zugewandten Richtung (X)
zugewandt ist und eine orthogonale Richtung
(Y) zuder zugewandten Richtung (X) orthogonal
ist; wobei

beide Seiten der senkrechten Wand (12) in der
orthogonalen Richtung (Y) durchgehend gebil-
det sind, um mit Innenflachen von Seitenwan-
den des Plattierungstanks (10) einstlickig aus-
gebildet zu sein, und sich eine obere Seite der
senkrechten Wand (12) in einer niedrigeren Po-
sition befindet als ein Pegel der Plattierungsflis-
sigkeit (F) und obere Enden der Seitenwande,
und

beide Enden des Plattierungsobjekts (W) in der
orthogonalen Richtung (Y) Innenflachen der
Seitenwande (11b, 11¢) ohne eine Licke beriih-
ren,

wodurch es der Plattierungsflissigkeit (F) er-
moglicht wird, Uber die senkrechte Wand (12) in
Bezug aufden Raum (40) von oben inden Raum
(40) zu strémen und von einer Pumpe (50) in
Bezug auf den Raum (40) von unten angesaugt
zu werden.

Plattierungsvorrichtung (M), umfassend eine Behal-
terwanne (90) und einen Plattierungstank (10) zum
Speichern einer Plattierungsflissigkeit (F), wobei
die Behalterwanne (90) in dem Plattierungstank (10)
angeordnet ist, und die Behalterwanne (90) Folgen-
des umfasst:

laterale Seiten (90b, 90c, 90d, 90e); wobei

ein Plattierungsobjekt (W) in der Behalterwanne
(90) vertikal angeordnet ist, um einer (90e) der
lateralen Seiten zugewandt zu sein;

das Plattierungsobjekt (W) einer (90e) der late-
ralen Seiten in einer zugewandten Richtung (X)
zugewandt ist, und eine orthogonale Richtung
(Y) zuder zugewandten Richtung (X) orthogonal
ist; und

ein Raum (93) zwischen der einen (90e) der la-
teralen Seiten und dem Plattierungsobjekt (W)
ausgebildet ist, um einem Strémungskanal zu
entsprechen, damit die Plattierungsflissigkeit
(F) aus dem Plattierungstank (10) strdmen
kann, wobei

beide Enden des Plattierungsobjekts (W) in der
orthogonalen Richtung (Y) Innenflachen der la-
teralen Seiten (90b, 90c) der Behalterwanne
(90) ohne eine Liicke berihren;

wodurch es der Plattierungsflissigkeit (F) er-
moglicht wird, tber ein oberes Ende der einen
(90e) der lateralen Seiten, die dem Plattierungs-
objekt (W) zugewandt ist, in Bezug auf den
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Raum (93) von oben in den Raum (40) zu str6-
men und von einer Pumpe (50) in Bezug auf den
Raum (93) von unten angesaugt zu werden.

Revendications
1. Appareil de placage (M), comprenant :

une cuve de placage (10) pour stocker un liquide
de placage (F) ayant des parois de cété (11b a
11e) et un fond (11a) ;

un organe anode (20) agencé a la verticale a
I'intérieur de la cuve de placage (10), dans le-
quel un objet de placage (W) est agenceé a la
verticale a l'intérieur de la cuve de placage (10)
pour étre en regard de I'organe anode (20) ;
un organe cathode (30) venant en contact avec
I'objet de placage (W) ; et

un premier dispositif de maintien (13) mainte-
nant de fagon amovible I'organe anode (20) ;
dans lequel un espace (40) est formé entre I'or-
gane anode (20) et I'objet de placage (W) pour
étre un passage d’écoulement pour que le liqui-
de de placage (F) s’écoule depuis la cuve de
placage (10) ; et

I'organe anode (20) est en regard de I'objet de
placage (W) dans une direction en regard (X),

une direction orthogonale (Y) étant orthogonale
a la direction en regard (X),

caractérisé par

un second dispositif de maintien (14) mainte-
nant de fagon amovible I'objet de placage (W) ;
les deux cotés de I'espace (40) dans la direction
orthogonale (Y) étant fermés par la cuve de pla-
cage (10) ; et

une paroi perpendiculaire (12) saillant vers le
haut depuis un cété intérieur du fond (11a) de
la cuve de placage (10), dans lequel les deux
cbtés de la paroi perpendiculaire (12) dans la
direction orthogonale (Y) sont formés en continu
pour étre d’un seul tenant avec des surfaces in-
ternes de parois de cété (11b, 11c) de la cuve
de placage (10), et un cété supérieur de la paroi
perpendiculaire (12) est situé a une position plus
basse qu’un niveau du liquide de placage (F) et
d’extrémités supérieures des parois de coté
(11b a11e);

permettant ainsi au liquide de placage (F) de
s’écouler sur la paroi perpendiculaire (12) dans
I'espace (40) par le haut par rapport a I'espace
(40) et d’étre aspiré par une pompe (50) par le
bas par rapport a I'espace (40).

2. Appareil de placage (M) comprenant un bain de con-

tenant (90) et une cuve de placage (10), dans lequel
le bain de contenant (90) comprend une paire de
cotés latéraux (90b, 90c) en regard I'un de l'autre



23 EP 3 144 417 B1

dans une direction orthogonale (Y) et une paire de
cétés latéraux (90d, 90e) en regard I'un de l'autre
dans une direction en regard (X) pour stocker un
liquide de placage (F), dans lequel le bain de conte-
nant (90) comprend :

un organe anode (20) agencé a la verticale a
l'intérieur du bain de contenant (90), dans lequel
un objet de placage (W) est agencé a la verticale
a l'intérieur du bain de contenant (90) pour étre
en regard de I'organe anode (20) ;

unorgane cathode (30) qui vienten contactavec
I'objet de placage (W) ;

I'organe anode (20) est en regard de I'objet de
placage (W) dans une direction en regard (X),
et la direction orthogonale (Y) est orthogonale
a la direction en regard (X) ;

une premiére unité de maintien (91) maintenant
de fagon amovible I'organe anode (20), et une
seconde unité de maintien (92) maintenant de
fagon amovible I'organe cathode (30), et

un espace (93) formé entre 'organe anode (20)
et 'objet de placage (W) pour étre un passage
d’écoulement pour que le liquide de placage (F)
s’écoule depuis la cuve de placage (10) ayant
des parois de c6té pour stocker le liquide de
placage (F), dans lequel

le bain de contenant (90) est agencé a l'intérieur
de la cuve de placage (10),

la premiére unité de maintien (91) est formée
depuis une extrémité supérieure jusqu’a une ex-
trémité inférieure de I'un de la paire de cétés
latéraux (90d, 90e) enregard I'un de I'autre dans
la direction en regard (X), et agencée d’un coté
plus proche de l'organe cathode (30),

ladite extrémité supérieure est située a une po-
sition plus basse qu’un niveau du liquide de pla-
cage (F) et d’extrémités supérieures des parois
de coté (11b a 11e), et une extrémité supérieure
de l'autre cété latéral (90d) est située a une po-
sition plus haute qu’un niveau du liquide de pla-
cage (F) et des extrémités supérieures des pa-
rois de coté (11b a 11e),

les deux cotés de I'espace (93) dans la direction
orthogonale (Y) sont fermés par les cotés laté-
raux du bain de contenant (90),

permettant ainsi au liquide de placage (F) de
s’écoulerdepuislacuve de placage (10) surl'ex-
trémité supérieure de I'un de la paire de cotés
latéraux en regard I'un de l'autre dans la direc-
tion en regard (X) dans I'espace (93) par le haut
par rapport a I'espace (93) et d’étre aspiré par
une pompe (50) par le bas parrapport al'espace
(93).

3. Appareil de placage (M), comprenant :

une cuve de placage (10) comprenant des pa-
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rois de c6té (11b a 11e) et un fond (11a) pour
stocker un liquide de placage (F) ;

une paroi perpendiculaire (12) saillant vers le
haut depuis un cété intérieur du fond (11a) de
la cuve de placage (10) ;

un objet de placage (W) agence a la verticale a
I'intérieur de la cuve de placage (10) pour étre
en regard de la paroi perpendiculaire (12) et
maintenu par un dispositif de maintien formé
dans la cuve de placage (10), dans une direction
verticale par rapport a la cuve de placage (10) ;
dans lequel

un espace (40) est formé entre la paroi perpen-
diculaire (12) et I'objet de placage (W) pour étre
un passage d’écoulement pour que le liquide de
placage (F) s’écoule depuis la cuve de placage
(10), et

I'objet de placage (W) est en regard de la paroi
perpendiculaire (12) dans une direction en re-
gard (X) et une direction orthogonale (Y) est or-
thogonale a la direction en regard (X) ; dans le-
quel

les deux cétés de la paroi perpendiculaire (12)
dans la direction orthogonale (Y) sont formés en
continu pour étre d’un seul tenant avec des sur-
faces internes de parois de c6té de la cuve de
placage (10), et un c6té supérieur de la paroi
perpendiculaire (12) est situé a une position plus
basse qu’un niveau du liquide de placage (F) et
d’extrémités supérieures des parois de coté, et
les deux extrémités de I'objet de placage (W)
dans la direction orthogonale (Y) viennent en
contact avec des surfaces internes des parois
de coté (11b, 11c) sans aucun écartement,
permettant ainsi au liquide de placage (F) de
s’écouler sur la paroi perpendiculaire (12) dans
I'espace (40) par le haut par rapport a I'espace
(40) et d’étre aspiré par une pompe (50) par le
bas par rapport a I'espace (40).

Appareil de placage (M) comprenant un bain de con-
tenant (90) et une cuve de placage (10) pour stocker
un liquide de placage (F), dans lequel le bain de con-
tenant (90) est agencé a l'intérieur de la cuve de
placage (10), etle bain de contenant (90) comprend :

des cbtés latéraux (90b, 90c, 90d, 90e) ; dans
lequel

un objetde placage (W) estagencé ala verticale
a l'intérieur du bain de contenant (90) pour étre
en regard de I'un (90e) des cbtés latéraux ;
I'objetde placage (W) estenregard de I'un (90e)
des cbétés latéraux dans une direction en regard
(X), et une direction orthogonale (Y) est ortho-
gonale a la direction en regard (X) ; et

un espace (93) est formé entre celui (90e) des
cotés latéraux et I'objet de placage (W) pour étre
un passage d’écoulement pour que le liquide de
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placage (F) s’écoule depuis la cuve de placage
(10), dans lequel

les deux extrémités de I'objet de placage (W)
dans la direction orthogonale (Y) viennent en
contact avec des surfaces internes des cotés
latéraux (90b, 90c) du bain de contenant (90)
sans aucun écartement ;

permettant ainsi au liquide de placage (F) de
s’écouler sur une extrémité supérieure de celui
(90e) des cotés latéraux en regard de I'objet de
placage (W) dans I'espace (93) par le haut par
rapport a I'espace (93) et d’étre aspiré par une
pompe (50) par le bas par rapport a I'espace
(93).
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