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BUSBAR, METHOD FOR MANUFACTURING A BUSBAR AND METHOD FOR CONNECTING

AN ELECTRONIC COMPONENT TO THE BUSBAR

(57) A busbar (1), in particular a laminated busbar
(1), configured for mounting an electronic component on
the busbar (1), in particular a passive electronic compo-
nent, wherein the busbar (1) comprises a first conductive
layer (10) having a main body (3) and at least one plug-in
region (30), the at least one plug-in region (30) being
configured forinserting a contact element of the electron-
ic component, in particular a pin (2) of the electronic com-
ponent, into the busbar (1), wherein the plug-in region
(30) comprises

- a centre section (32) having a receiving recess (31) for
receiving the contact element, - a bridge section (8) for
connecting the centre section (32) and the main body (3)
of the first conductive layer,

wherein the bridge section (8), extending between the
main body (3) and the centre section (32), has a first
length (L1) along its extension direction (E) and a first
width (W1), measured along a direction perpendicular to
the extension direction (E), wherein a ratio of the first
width (W1) to the first length (L1) is smaller than 0.5.
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Description

[0001] The present invention concerns a busbar and
a method for manufacturing a busbar, in particular a bus-
bar on that several capacitors can be arranged, and a
method for connecting an electronic component to the
busbar.

[0002] Laminated busbars typically comprise layers of
fabricated copper separated by thin dielectric materials,
laminated into a unified structure. Examples for laminat-
ed busbars can be found in CN 203 504 394 U, CN 104
022 414 A1 or CN 202 474 475 U. Usually a "plug-in"
region is included into the busbar, in order to connect
electrical poles of an electronic component, such as a
capacitor directly to different conductive layers, wherein
each of the conductive layers is assigned to a type of the
poles provided by each capacitor. Typically, the capaci-
tors are connected to the plug-in region by inserting a pin
into a hole of the plug-in region. Subsequently, the pins
are adhesively connected to the busbar, for example by
soldering and/or welding.

[0003] However, there is a certain amount of energy
needed to realize an adhesive connection between the
busbar and the pin. Further, the production of the adhe-
sive bond might cause a curvature protruding from the
busbar, havingin general aflat surface, in particular when
the connection is realized by soldering. Such a curvature
might be a problem in a certain application area of the
busbar. Further, when the pin region is heated, a lot of
heating energy is lostinto the flat layers of the conductive
material of the busbar.

[0004] Therefore, it has proven advantageous to pro-
vide a plug-in region as being discussed in EP 3 599 676
B1.

[0005] Considering above, itis an object of the present
invention to further improve the busbars known in the
state of the art, in particular with respect to their produc-
tion and their potential fields of applications.

[0006] This object is achieved by a busbar according
to claim 1, a method for manufacturing a busbar accord-
ing to claim 14 and a method of connecting an electronic
component to such a busbar according to claim 15. Pre-
ferred embodiments are incorporated in the dependent
claims, the description and the figures.

[0007] According to a first aspect of the presentinven-
tionabusbar, in particular alaminated busbar, configured
for mounting an electronic component on the busbar, in
particular a passive electronic component, is provided,
wherein the busbar comprises a first conductive layer
having a main body and at least one plug-in region, the
at least one plug-in region being configured for inserting
a contact element of the electronic component, in partic-
ular a pin of the electronic component, into the busbar,
wherein the plug-in region comprises

- acentre section having areceiving recess for receiv-
ing the contact element,
- afirst recess and a second recess, surrounding the
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centre section and
- a bridge section for connecting the centre section
and the main body of the first conductive layer,

wherein the bridge section, extending between the main
body and the centre section, has a first length along its
extension direction and a first width, measured along a
direction perpendicular to the extension direction, where-
in a ratio of the first width to the first length is smaller than
0.5, preferably smaller than 0.4 and most preferably
smaller than 0.3.

[0008] Contrary to the plug-in regions of the prior art,
the present invention suggests a plug-in region having a
bridge section, being formed as a comparably narrow
and long, i. e. slim, bridge section. Especially, the bridge
section is formed by a strip and/or web section, extending
from the centre section to the main body of the first con-
ductive layer. Surprisingly, it turned out that by creating
such a dimensioned bridge section it is possible to store
heat energy in the plug-in region during the soldering
process, in particular within the centre section and/or the
bridge section. In particular, it is possible to create higher
temperatures in a shorter time in the centre section, com-
pared to the methods known in the prior art. As a result,
the reduced loss of thermal energy during the soldering
process by using the bridge elements of the present in-
vention has benefits regarding efficiency of the soldering
process, especially with respect to the energy amount
being necessary to create a soldering process. In con-
trast to the plug-in regions of the prior art, less energy
dissipates via the bridge section during the soldering
process and therefore, the soldering process can be re-
alized by using less energy and within a shorter period
of time. This also reduces the probability of damages of
electric components, which are connected to the busbar
by a soldering process, since the electronic components
are no longer exposed to high temperatures, being nec-
essary to perform the soldering process by using the
bridge elements known from the prior art.

[0009] Preferably, the first conductive layer includes a
plug-in region, the plug-in region being arranged inside
the base body. In other words, a plug-in region is located
for example in middle of the first conductive region and
not in an edge region or at the border of the first conduc-
tive layer and is especially incorporated for receiving a
contact element such as a pin element of a capacitor.
[0010] The first conductive layer, the bridge section,
the main body and/or the centre section has a thickness
between 0.1 mm and 6 mm, preferably between 0.3 mm
and 4 mm and most preferably between 0.5 mm and 3
mm. Furthermore, it is provided that the first conductive
layer is made from copper and/or aluminium. Especially,
creating a busbar being made from aluminium has ben-
efits, because it is a lightweight form of a busbar. Pref-
erably, the at least one first conductive layer and/or the
at least second conductive layer is made from a bare
metal, such as copper or aluminum. In particular, the
thickness of the busbar, measured in a direction perpen-
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dicular to the main extension plane, is between 0.5 mm
and 5 mm, more preferably between 0.3 mm and 3 mm,
and most preferably between 0.5 mm and 3 mm. Espe-
cially, the thickness between 0.5 mm and 3 mm is favour-
able for busbars used in inverters. Because the power
transferred in vehicles is not very high as in other busbar
applications, thin conductor can be used in such appli-
cations.

[0011] It is also conceivable that the busbar includes
a third layer, in particular a third conductive layer. The
specifics and benefits, being explained in context of the
firstand the second conductive layer applies analogously
for the third conductive layer.

[0012] Preferably, the busbar is either a flat product
extending in a main extension plane or is bended as a
3D structure, for example U-shaped, Z-shaped or L-
shaped. The first conductive section and/or the second
conductive section are preferably a copper or aluminum
sheet, especially a bare copper or aluminum sheet that
mainly defines the main extension plane.

[0013] Another preferred embodiment addresses a
first conductive layer and/or a second conductive layer,
i. e. corresponding base bodies, centre sections and/or
bridging sections, being made from aluminium or copper
and furthermore being preferably plated with a tin and or
nickel layer. Such a covering by a tin- or nickel-plated
layer avoids corrosion of the components of the busbar.
Furthermore, it is preferably provided that the busbar
comprises a first conductive layer and a second conduc-
tive layer, each extending mainly parallel to a main ex-
tension plane and being stacked along a stacking direc-
tion above each other. Preferably, the first conductive
layer and the second conductive layer each include a
plug-inregion having the specifications, being mentioned
above. Especially, both the first conductive layer and the
second conductive layer have a comparably narrow and
long bridge section. It is conceivable that the centre sec-
tion of the first conductive layer and/or second conductive
layer is arranged in the same plane as the plane of the
main body or, alternatively, itis located in a parallel plane,
being spaced from the plane of the main body.

[0014] Furthermore, it is preferably provided that the
first recess and the second recess and/or the receiving
recess are formed as cut-outs in the first conductive layer
and/or second conductive layer. Preferably, such cut-
outs extend through the whole thickness of the first con-
ductive layer and/or second conductive layer and there-
fore reach from a top side of the first conductive layer to
the bottom side ofthe first conductive layer and/or second
conductive layer. Alternatively, it is also conceivable, that
the first recess and/or the second recess and/or the re-
ceiving recess is formed as a region of reduced thickness
of the conductive layer.

[0015] According to a preferred embodiment, it is pro-
vided that along a radial direction, starting from the middle
of the centre section, the bridge section is arranged at
least partially between the first recess and the second
recess. Such an arrangement of the first recess and the
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second recess indicates that the bridge section does not
extend only in a radial direction. This is beneficial, since
it allows to create a comparably long and narrow bridge
section without extending the necessary space, being
required for the plug-in region. As a result, it is possible
to create a compact plug-in region, being incorporated
into the first conductive section, having simultaneously
a slim bridge section.

[0016] Preferably, it is provided that the first recess
and/or the second recess has a maximum second length,
measured along a radial direction starting from the middle
of the centre section, wherein the first length is longer
than the second length, preferably at least 1.3 times,
more preferably at least 1.6 times and most preferably 2
times longer than the maximum second length. It turned
out that it is possible dimensioning the first and second
maximum length to create a compact configuration for
the bridge section and the first and second recess, being
also mechanically stable for creating a plug-in region,
which also can withstand the mechanical pressure, which
might apply during the bonding process, especially the
soldering process. At the same time, the dimension mir-
rors the comparably narrow and long design of the bridge
section.

[0017] Preferably, it is provided that the first width of
the bridge section has a value between 0.2 mm and 2.5
mm, more preferably between 0.55 mm and 1.5 mm and
most preferably between 0.65 mm and 1.1 mm. Prefer-
ably, it is provided that the first width is determined as an
average value along the extension of the bridge section
along its extension direction.

[0018] Preferably, it is provided that the extension di-
rection is slanted to a radial direction, starting from the
middle of the centre section. Preferably, the extension
direction of the bridge section is slanted or angled about
an angle between 10° and 75°, more preferably between
15° and 60° and most preferably between 20° and 50°.
As a consequence, a compact plug-in region is formed.
[0019] Preferably, it is provided that the busbar com-
prises a second conductive layer. Preferably, the second
conductive layer also includes a plug-in region having a
bridge section, having the ratio between the first width
and the first length as being discussed above. Especially,
the first and second conductive layer are stacked above
each other and preferably spaced from each other by an
insulation layer. Thus, itis possible that one pin or contact
element of the electric component is in contact with the
second conductive layer, while the other pin of the con-
ductor element is in contact with first conductive layer,
wherein the contactelementreaches through the stacked
arrangement of the first and second conductive layer for
contacting the respective conductive layer.

[0020] Preferably,itis provided thatthe firstrecess and
the second recess include a section of varying second
lengths, wherein along a circumferential direction around
the centre section, the second length of the first recess
and/or the second recess measured along the radial di-
rection, varies within the section of varying width. In con-
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trast to the recesses, being known from the prior art, the
first recess and second recess are mainly formed by a
section of varying second lengths. For example, a ratio
of the width of the section of varying second length along
the circumferential direction to a total width of the first
recess and the second recess extending along the cir-
cumferential direction is greater than 0.5, preferably larg-
er than 0.7 and most preferably larger than 0.8. In other
words: The second length of the recess, measured along
the radial direction, varies nearly completely along the
dimensions of the second or first recess along the cir-
cumferential direction. Preferably, it is provided that the
first recess and the second recess form sharp angled
end zones, i. e. no circular shaped end section along the
circumferential direction.

[0021] Preferably, it is provided that a maximum sec-
ond length of the first recess and/or the second recess
measured along the radial direction has a value between
1 mm and 10 mm, preferably between 2 mm and 8 mm
and most preferably between 2.5 mm and 6 mm.
[0022] Preferably, it is provided that the first width of
the bridge section is constant along its extension direc-
tion. Alternatively, itis also conceivable that the first width
of the bridge section varies along the extension direction.
For example, the first width decreases with increasing
distance to the centre section of the plug-in region. Al-
ternatively, it is also conceivable that the first width mod-
ulates, i. e. increases and decreases with increasing dis-
tance to the centre section. Preferably, it is provided that
the first recess or the second recess are substantially
crescent shaped.

[0023] Preferably the centre region has a circular or
elliptical shape. Furthermore, it is provided that the first
recess and the second recess are shaped and/or dimen-
sioned equally. In other words: the first recess and the
second recess have the same shape and/or the same
dimension. As a result a comparably symmetric material
distribution in the plug-in region is realized, supporting a
mechanical strength and a homogenous heat distribu-
tion.

[0024] In particular, the centre region can be covered
by nickel and/or tin. Covering the centre region is advan-
tageous, since these regions are usually in contact with
air and/or the contact element. Therefore, they are prone
for corrosion, which can be avoided by a nickel and/or
tin plating / cover,

[0025] Another aspect of the present invention is a
plug-in region for a busbar, according to the present in-
vention. All features being discussed for the busbar apply
analogously to the plug-in region and vice versa. Espe-
cially, it is conceivable that such a plug-in region is pro-
vided and inserted into a corresponding recess of the
first conductive layer.

[0026] Accordingtoa furtheraspect,amethod for man-
ufacturing a busbar according to the present invention is
provided, wherein the first recess and/or the second re-
cess is cut out from a metal layer forming the first con-
ductive layer of the busbar. Forexample, itis conceivable
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that by a stamping process and/or a laser cut process
the first and/or second recess is formed. It is also con-
ceivable that after creating a pre-shape of the first recess
and/or second recess the bridge sections are deformed
by turning the centre section, such that bridge sections
are twisted for forming the desired shape of the bridge
section. All features, being discussed and specified in
context of the busbar apply analogously to the method
for manufacturing the busbar.

[0027] Another aspect of the present invention is a
method for connecting an electrical or electronic compo-
nent to a busbar, wherein a contact element of an elec-
tronic component is inserted into a plug-in region of the
busbar, wherein the contact element is soldered and/or
welded to the plug-in region, preferably automatically by
a robot. All features being discussed in context of the
busbar apply analogously to the method for connecting
an electric component to the busbar and vice versa.
[0028] Wherever not already described explicitly, indi-
vidual embodiments or their individual aspects and fea-
tures can be combined or exchanged with one another
without limiting or widening the scope of the described
invention, whenever such a combination or exchange is
meaningful and in the sense of this invention. Advantag-
es which are described with respect to one embodiment
of the present invention are, wherever applicable, also
advantageous of other embodiments of the present in-
vention.
[0029] In the drawings:
Fig. 1 schematically shows a perspective view on a
busbar according to a preferred embodiment
of the present invention,

Fig. 2 schematically shows a side view of the busbar
from figure 1,

Fig. 3 schematically shows a first conductive layer
including a plug-in region for the busbar ac-
cording to the preferred embodiment,
Fig.4a  schematically shows the plug-in region of the
busbar according to the preferred embodi-
ment in a top view,

Fig. 4b  schematically shows the plug-in region of the
busbar according to the preferred embodi-
ment in a cross sectional side view and

Fig. 5 schematically shows a busbar according to a
further preferred embodiment of the present
invention.

[0030] In Figure 1, a busbar 1 according to an exem-
plary embodiment of the present invention is illustrated.
In particular, the busbar 1 is configured as a laminated
busbar, comprising at least a first conductive layer 10
and a second conductive layer 20 that are separated by
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at least one isolation layer 15 (see figure 2). Both the first
conductive layer 10 and the second conductive layer 20
are provided to collect and to conduct a current caused
by several capacitors 5 being arranged on the busbar 1
and respectively connected to the first conductive layer
10 and the second conductive layer 20.

[0031] Especially, the first conductive layer 10 and/or
the second conductive 20 layer are made out of a metal,
in particular copper and/or aluminium. Preferably, the first
conductive layer 10, the second conductive layer 20 and
the isolation layer 15 are extending parallel to each other
and are stacked on each other along a stacking direction
S being perpendicular to a main extending plane M (Fig.
2). In the illustrated embodiment there are eight capaci-
tors 5 being located on the busbar 1. The first conductive
layer 10 and the second conductive layer 20 are respec-
tively connected to one electrical pole of each of the ca-
pacitors 5. For providing the electrical power, the first
conductive layer 10 and/or the second conductive layer
20 each comprises at least one terminal 17 for delivering
a certain voltage provided by the capacitors 5 arranged
on the busbar 1. Further, it is provided that the first con-
ductive layer 10 extends in a first plane and preferably
the corresponding terminal 17 of the first conductive layer
10 extends in the first plane.

[0032] In Figure 2, a side view of the busbar 1 having
the capacitors 5 being arranged on the busbar 1 of figure
1 is illustrated. As illustrated the connection between
each capacitor 5 and respectively the first conductive lay-
er 10 and the second conductive layer 20 is realized by
pins 2. Preferably, each capacitor 5 has a pin 2 assigned
to a positive pole of the capacitor 5 and a pin 2 assigned
to a negative pole of the capacitor 5. Both pins 2 reach
through the busbar 1, wherein one pin 2 of each capacitor
5 is connected to the first conductive layer 10 and the
other pin 2 is connected to the second conductive layer
20. It is provided that all negative poles are connected
to the first conductive layer 10 and all positive poles of
the capacitors 5 are connected to the second conductive
layer 20. For connecting the respective pins 2 to the first
conductive layer 10 and the second conductive layer 20,
plug-in regions 30 are provided (Fig. 3). Preferably, for
each pin 2 one plug-in region 30 is provided. The plug-
in region 30 comprises a hole, forming a receiving recess
31, being adapted in its shape to the form of the pin 2 so
that the pin 2 can be inserted into the hole by a movement
in a direction perpendicular to the first plane 11 and/or
parallel to the stacking direction S. In the case of a cy-
lindrical pin, the hole might have a circular shape. It is
also conceivable that the pin 2 has a rectangular cross
section and the hole is formed rectangular in the same
form. Preferably, the hole and the cross section of the
pin 2 are realized according to a key-lock principle.
[0033] In Figure 3 a plug-in region 30 of the first con-
ductive layer 10 is illustrated in detail in a perspective
view. In this embodiment the plug-in region comprises a
centre section 32 having the receiving recess. A first re-
cess 4 and the second recess 6 surround the centre sec-

10

15

20

25

30

35

40

45

50

55

tion 32. A main body 3 of the first conductive layer 10 is
connected to the centre section via a bridge section 8.
Thus, it is possible to provide an electric connection be-
tween the main body 3, being substantially flat and ex-
tending parallel to a plane parallel to the main extension
direction of the busbar 1. In the embodiment of figure 3
the centre section 32 of the plug-in region 30 extends in
a plane parallel to the main extension direction of the
busbar and the main body, wherein the plane of the cen-
tre section 32 is spaced from the plane of the main body 3.
[0034] InFigure 4, adetailed view on the plug-in region
30 according to the state of the art is illustrated in a top
view. The plug-in region 30 is surrounded by the first
recess 4 and the second recess 6. The first recess 4 and
the second recess 6 are intended for limiting a heat trans-
fer during a soldering process that connects the pin 2 to
the plug-in region 30. Without such recesses 4 the heat
generated by the soldering would be directly transferred
to the main body 3 of the first conductive layer 10 and
could not be used for soldering. The electrical connection
between the first conductive layer 10 and the plug-in re-
gion 30 is established by the bridge element 8, being
located along a circumferential direction CD between the
first recess 4 and the second recess 6. In the presented
embodiment there are two rip elements 8 extending par-
allel to each other, along a common line and along a
radial direction. Preferably, the centre section 32 of the
plug-in region 30 has a disk-like shape.

[0035] Preferably, itis provided that along a surround-
ing path SP, surrounding the plug-in region 30, there is

- afirst part 41 being assigned at least to the first re-
cess 4 or to recesses 4, 6 and

- asecond part 42 being assigned to the bridge ele-
ment 8,

wherein the surrounding path SP especially corresponds
to an outer shape 45 of the centre section 32 of the plug-
in region 30 and/or the shape of the receiving recess 31
of the plug-in region 30. For example, the surrounding
path SP corresponds to a circle being concentric to the
hole of the plug-in region 30.

[0036] In Figure 5 a plug-in region 30 for a busbar 1
according to a preferred embodiment of the present in-
vention is illustrated. Surprisingly, it turned out that by
modifying the shape of the bridge section 8, itis possible
to increase the heat, being stored during the soldering
process in the bridge section 8, and therefore in the re-
gion of the centre section 32 of the plug-in region 30. In
particular, it is provided that the bridge section 8, extend-
ing between the main body 3 and the centre section 32,
has a first length L1 along its extension direction E and
afirstwidth W1 measured along a direction perpendicular
to the extension direction E, wherein a ratio of the first
width W1 to thefirstlength L1 is smallerthan 1, preferably
smaller than 0.5 and more preferably smaller than 0.3.
[0037] Inotherwords: Itturned out that bridge sections
8, being comparably slim, have the benefitthat the energy
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transfer, i. e. the heat transfer, via the bridge section 8
during the soldering process is significantly reduced. As
a consequence, heat is stored in the centre section 32
and the bridge section 8 instead of getting lost by heat
transfer to the main body 3 of the first conductive layer
10. Actually, it turned out that it is even possible to es-
tablish temperatures of about 275°C in the section, in-
cluding the bridge section 8 and the centre section 32 of
the plug-in region 30. Compared to such high tempera-
tures, the bridge section 8, being illustrated in figure 4b,
can only establish temperatures, being about 210 °C dur-
ing the soldering process. This represents a significant
improvement concerning the ability to store energy in the
region of the receiving recess 31. As a result, energy for
performing the soldering process can be reduced and
the chances for successfully soldering a pin or contact
element to the first conductive section, i. e. to the receiv-
ing recess 31, can be significantly improved.

[0038] In particular, it is provided that the extension
direction E does not correspond to a radial direction R,
starting from a middle of a centre section 32. In other
words: The bridge section 8 does not extend parallel to
a radial direction R starting from a middle of the centre
section 32. Preferably, the extension direction E of the
bridge section 8 is slanted or angled with respect to the
radial direction R, preferably about an angle between 10°
and 75°, preferably between 15° and 60° and most pref-
erably between 20° and 50°. In particular, it is provided
thatthe bridge section 8is archedina plane, being mainly
parallel to the main extension plane. In particular, it is
provided that the bridge section 8 and the centre section
32 and the main body 3 are arranged in a common plane,
being parallel to the main extension plane M. Alternative-
ly, it is also conceivable that the centre section 32 is ar-
ranged in a plane, being parallel to the plane of the main
body 3 and being spaced from the plane of the main body
3.

[0039] Due to the extension of the bridge section 8,
along a direction being not parallel to the radial direction
R, the bridge section 8 is at least partially arranged be-
tween the first recess 4 and the second recess 6 along
the radial direction R. In other words: Along a radial di-
rection R there is at least a section, in which the first
recess 4 and the second recess 6 overlap. The result of
such an arrangement, especially concerning the angled
extension of a bridge section 8 with respect to the radial
direction R, is providing a comparably long and narrow,
i.e. a slim, bridge section 8 without extending the neces-
sary space for the plug-in region 30. As a result, it is
possible to incorporate a compact plug-in region 30, es-
pecially compact zone including the centre section 32
and the bridge section 8 and simultaneously provide a
comparably long and narrow bridge section 8 for creating
the benefits concerning the heat storage during the sol-
dering process.

[0040] Furthermore, it is preferably provided that the
firstrecess 4 and/or the second recess 6 has a maximum
second length L2, measured along the radial direction R.
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Preferably, the first length L1 is longer than the second
length L2, preferably at least 1.3 times, more preferably
atleast 1.6 times and most preferably 2 times longer than
the maximum second length L2. It turned out that in case
of choosing such dimensions, the bridge element 8 has
a sufficient length for creating the positive effects con-
cerning the storage of heat and simultaneously provide
a mechanical stability for the centre section 32 and the
plug-in region 30, being incorporated into the first con-
ductive layer 10.

[0041] Preferably, itis provided that the plug-in region
30 is included in the first conductive layer 10, especially
is incorporated in a centre section 32 of the first conduc-
tive layer 10. In other words: The plug-in region 30 is
located within the first conductive layer 10, preferably
dependent on the dimensions of the electric component,
being intended to be plugged into this receiving recess
31 of the plug-in region 30.

[0042] Preferably, itis provided that along a circumfer-
ential direction CD a second length L2, measured along
the radial direction R starting from the middle of the centre
section 32, varies along the circumferential direction CD.
Especially, there is a section of varying second lengths
L2, in which the first recess 4 and/or second recess 6
changes its second length L2 along the circumferential
direction CD. Especially, this is a difference to the re-
cesses, being known from the prior art, especially known
from figure 4, in which only the front ends of the recess
have some varying second lengths L2, measured along
the radial direction R. Instead, the second length L2 of
the first recess 4 and/or the second recess 6 of the em-
bodiment of figure 5 vary mainly along its whole extension
along the circumferential direction CD, especially the first
recess 4 and the second recess 6 have tapering end
zones forming sharp angled end zones of the first recess
4 and the second recess 6 along the circumferential di-
rection CD. In particular, it is provided that the maximum
second length L2 is shifted from a middle of the first re-
cess 4 and/or second recess 6 along the circumferential
direction CD. Preferably, itis provided that the first recess
4 and the second recess 6 have the same or a similar
shape and size. Preferably, the shape of the first recess
4 and/or the second recess 6 is substantially crescent-
shaped shaped.

[0043] Preferably, itis provided that the first width W1
of the bridge section 8 is mainly constant, i. e. the first
width W1 is constant along an extension, being at least
0.5 times of the first length L1. Alternatively, it is also
conceivable that the first width W1 of the bridge section
8 varies along the extension direction E and for example
decreases with increasing distance from the centre sec-
tion 32. Concerning the first width W1, it is preferably
provided that the first width W1 is determined as the av-
erage first width W1 along the extension direction E of
the bridge section 8 extending from the centre section
32 to the main body 3 of the first conductive section.
Furthermore, it is preferably provided that the first con-
ductive layer 10 and the second conductive layer 20 each
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have at least one plug-in region 30 according to the de-
scribed specifications including the bridge section 8 be-
ing formed by a long and narrow section.

[0044] Preferably, the thickness of the bridge section
8 is equal to the thickness of the main body 3 and/or the
centre section 32 of the plug-in region 30. For example,
the thickness of the first conductive layer 10 is between
0.1 mm and 6 mm, preferably between 0.2 mm and 5
mm and most preferably between 0.3 mm and 4 mm. In
general, it is possible that the first conductive layer 10
and/or the second conductive layer 20 is plated or un-
plated. Preferably the conductive layer, made from alu-
minium or copper, is plated by a tin-plated or nickel-plated
layer.

Reference signs:

[0045]

1 busbar

2 pin

3 main body

4 first recess

5 capacitor

6 second recess

8 bridge section

10 first conductive layer
15 insulation layer

17 terminal

20 second conductive layer
30 plug-in region

31 receiving recess

32 centre section

40 third conductive layer
41 first part

42 second part

45 outer shape

S stacking direction

M main extending plane
SP  surrounding path

CD circumferential direction
A1l first cross section

A2 second cross section

D thickness

L1 first length

L2 second length

W1 first width

Claims

1. A busbar (1), in particular a laminated busbar (1),
configured for mounting an electronic component on
the busbar (1), in particular a passive electronic com-
ponent, wherein the busbar (1) comprises a first con-
ductive layer (10) having a main body (3) and at least
one plug-inregion (30), the atleast one plug-inregion
(30) being configured for inserting a contact element
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of the electronic component, in particular a pin (2) of
the electronic component, into the busbar (1), where-
in the plug-in region (30) comprises

- a centre section (32) having a receiving recess
(31) for receiving the contact element,

- afirst recess (4) and a second recess (6), sur-
rounding the centre section (32) atleast partially,
and

- a bridge section (8) for connecting the centre
section (32) and the main body (3) of the first
conductive layer,

wherein the bridge section (8), extending be-
tween the main body (3) and the centre section
(32), has a first length (L1) along its extension
direction (E) and a first width (W1), measured
along a direction perpendicular to the extension
direction (E),

wherein a ratio of the first width (W1) to the first
length (L1) is smaller than 0.5, preferably small-
erthan 0.4 and most preferably smallerthan 0.3.

The busbar (1) according to claim 1, wherein along
a radial direction (R), starting from a middle of the
centre section (32), the bridge section (8) is arranged
at least partially between the first recess (4) and the
second recess (6).

The busbar (1) according to claim 1, wherein the first
recess (4) and/or the second recess (L2) has a max-
imum second length (L2) measured along a radial
direction (R) starting from a middle of the centre sec-
tion (32), wherein the first length (L1) is larger than
the maximum second length (L2), preferably at least
1.3 times, more preferably at least 1.6 time and most
preferably 2 times larger than the maximum second
length (L2).

The busbar (1) according to one of the preceding
claims, wherein the first width (W1) of the bridge sec-
tion (5) has a value between 0.4 mm and 2.5 mm,
more preferable between 0.55 mm and 1.5 mm and
most preferably between 0.65 and 1.1 mm.

The busbar (1) according to one of the preceding
claims, wherein the extension direction (E) is slanted
to a radial direction (R) starting from a middle of the
centre section (32).

The busbar (1) according of the preceding claims,
wherein the busbar (1) comprises a second condu-
cive layer (20).

The busbar (1) according to one of the preceding
claims, wherein the firstrecess (4) and/or the second
recess (6) includes a section of varying second
length (L2), wherein along a circumferential direction
(CD) around the centre section (32) the second
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length (L2) of the first recess (4) and/or second re-
cess (6) measured along the radial direction (R), var-
ies within the section of varying second length (L2).

The busbar (1) according to one of the preceding
claims, wherein a maximum second length (L2) of
the first recess (4) and/or the second recess (6)
measured along the radial direction (R) has a value
between 1 mm and 10 mm, preferably between 2
mm and 8 mm and most preferably between 2.5 and
6 mm.

The busbar (1) according to of the preceding claims,
wherein the first width (W1) of the bridge section (8)
is constant along its extension direction (E).

The busbar (1) according to one of the preceding
claims, wherein the first recess (4) and/or the second
recess (6) are substantially crescent-shaped.

The busbar (1) according to one of the preceding
claims, wherein the centre region (32) has a circular
or elliptical shape.

The busbar (1) according to one of the preceding
claims, wherein the the bridge section (8), the main
body (3) and/or the centre section (32) has a thick-
ness between 0.4 mm and 2.5 mm, preferably be-
tween 0.55 mm and 1.5 mm and most preferably
between 0.65 mm and 1,1 mm.

The busbar (1) according to one of the preceding
claims, wherein the centre region (32) is covered by
nickel and/or tin.

A method for manufacturing a busbar (1) according
to one of the preceding claims, wherein the first re-
cess (4) and/or the second recess (6) is cut into a
first conductive layer (10) of the busbar (1).

A method for connecting an electrical component to
a busbar (1), wherein a contact element of an elec-
troniccomponentisinserted into a plug-inregion (30)
ofthe busbar (1), wherein the contact element is sol-
dered and/or welded to the plug-in region (30), pref-
erably automatically by a robot.
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