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(57) Abstract: The present invention relates to a power converter
and a method for manufacturing the power converter. The power
converter comprises a power module for converting power, a ca-
pacitor, a bus bar 1 for connecting the power module with the ca-
pacitor, and a case 2 for housing the capacitor. The case 2 has a
cavity portion 4 and at least a part of the bus bar 1 is arranged in
the cavity portion 4 and the cavity portion 4 comprises a thermally
conductive material 3.
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Description

Title of Invention: POWER CONVERTER AND METHOD FOR

[0001]

[0002]

[0003]

[0004]

[0005]

MANUFACTURING THE POWER CONVERTER
Technical Field

The present invention relates to a power converter and a method for manufacturing
the power converter.
Background Art

Conventional power converters have bus bars for carrying high currents which
require cooling in order to eliminate melting of plastic molding material which covers
the bus bar. Specifically, a power converter usually comprises a power module for
converting power and electronic components, such as a capacitor connected thereto.
During operation of the power module high temperatures occur which affect the bus
bar and the other electronic components, such as the capacitor connected thereto. Ac-
cordingly, temperature management may become necessary. For example, cooling of
the capacitor and/or the bus bar may become necessary. Conventional bus bars are
arranged on thermally conductive, flexible sheets using a large area of the available
space/mounting surface of the housing. The high flexibility of these thin sheets further
requires that the assembly is performed by hand which is time consuming and difficult
to perform.

Patent Literature 1 (JP 2018-166400 A) describes a power conversion device having
a switching device for transforming input power. The power conversion device further
includes a capacitor for smoothing the input power and a cooler for cooling the

switching device and the capacitor.
Citation List

Patent Literature
PTL 1: JP 2018-166400 A
Summary of Invention

Technical Problem

Accordingly, it is an object of the present invention to provide an improved power
converter for overcoming the drawbacks of conventional power converters. For
example, it is an object to provide a power converter with an improved cooling ef-
ficiency which can be produced in a more efficient manner, preferably in an automated
manner. Moreover, it is an object to provide an optimized manufacturing method for

the power converter.

Solution to Problem
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To solve the problems, the features of the independent claims are set forth. Preferred
developments are described by the dependent claims.

According to an aspect a power converter may comprise a power module for
converting power, a capacitor, a bus bar for connecting the power module with the
capacitor, and a case for housing the capacitor. The case may have a cavity portion and
at least a part of the bus bar may be arranged within or inserted into the cavity portion
wherein the cavity portion may comprise a thermally conductive material which was
put into the cavity portion. The material, when put into the cavity portion, is very
preferably a viscous liquid which can be, e.g., poured into the cavity portion. By
providing the thermally conductive material for mounting the bus bar at the case it is
possible to improve the heat exchange between the bus bar and the case so that the case
can cool the bus bar when in use. After the mounting of the bus bar in the cavity
portion, the material preferably hardens and/or dries and may assume a consistence
which may be described as rubber-like or the like. The dried and/or hardened thermally
conductive material may preferably hold the bus-bar in place and may allow heat
transfer between the case and the bus-bar. In a preferred option, the elastic consistence
of the material in the hardened state after the assembly allows to endure vibrations and
thermal expansion which occur during the use of the power converter, e.g. when used
in a vehicle, such as a car.

The thermally conductive material may include a (thermally conductive) resin,
silicon, a thermal conductive elastomer, and/or a gel or thixotropic material. The
thermally conductive resin may be a liquid resin. Further, in an alternative option
thermal grease may be used as the thermally conductive material. Since thermal grease
does not necessarily harden to fix the bus bar sufficiently reliable, additional fixation
parts, such as screws, may be preferably used for fixing the bus bar assembly to the
case in this alternative option.

Moreover, the above arrangement can achieve a facilitated automation in the
production of the power converter. With such an arrangement it is also possible to e.g.
replace conventional thermal sheets for cooling the bus bars. Preferably the cavity
portion extends in a vertical direction to increase the mounting space of the case and
improve the cooling properties of the case. Accordingly, a vertical part of the bus bar is
inserted into the cavity portion wherein the cavity portion may have at least four side
surfaces and a bottom surface. This increased (compared to the conventional thermal
sheets) area of thermal transfer surfaces allows improved thermal conductive cooling
and the bus-bar can be inserted by machines in a highly automated fashion.

Preferably an end of the bus bar is inserted into the cavity portion and the bus bar is
attached to the case via the thermally conductive material in the cavity portion. Ac-

cordingly, the bus bar is attached to the case using the thermally conductive material as
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a filling material in the gap between the inserted part of the bus bar and the inner
surface of the cavity portion. The thermally conductive material thereby allows to fix
the bus bar or bus bar assembly to the case and improve heat transfer between the bus
bar and the case. In order to further improve the connection area between the bus bar
or bus bar assembly and the case, the cavity portion is extending in the vertical
direction of the case when the horizontal direction is the mounting direction of the
electronic parts of the case. With such an arrangement it may therefore be possible to
improve the heat transfer and also facilitate the production of the power converter
since the bus bar can be easily and securely positioned on the case, in the cavity
portion(s). Accordingly it is possible to remove the heat from the bus bar and at the
same time automate the production. Preferably the thermally conductive material is
elastic. More preferably the thermally conductive material may be electrically in-
sulating.

Preferably the case has a horizontal mounting surface for mounting components such
as electronic components and the end or end part of the bus bar is inserted in the cavity
portion in a direction which provides an angle larger than 0° to the plane of the
mounting surface. More preferably the angle is 90° and most preferably the mounting
surface is arranged in a horizontal direction while the bus-bar (part) arranged within
the cavity portion extends along a vertical direction. The preferable arrangement of the
cavity portion/bus bar achieves, as mentioned above, that the mounting space which is
required for the bus bar becomes smaller. The cooling can be enhanced while the area
occupied by insulation/cooling means can be reduced.

In accordance with one preferred aspect, the bus bar is inserted into the cavity portion
along a length direction of the bus bar. In one or more embodiments the cavity portion
may be a bottomed hole or cavity. Preferably the inner sidewall surfaces of the cavity
portion may be tapered. More preferably the cavity portion may be a slot hole for
improved fixation of the bus bar. Preferably the cavity portion may be manufactured in
a casting process or may be a milling groove.

Preferably the end part of the bus bar is a plate-shaped projection or section,
extending along a projecting direction and the end part is inserted into the cavity
portion along said projecting direction. Moreover, the projection direction is a length
direction of the end part.

The cavity portion can be provided on a bottom surface of the case extending in the
direction of the bottom-wall thickness direction of the case. Preferably the depth of the
cavity portion is deeper than the wall-thickness of the case. The cavity portion may
have a bottomed cup shape to reduce the areal footprint of the portion in the case.

Preferably, the bus bar may be at least partially surrounded by a plastic mold to form

a bus bar assembly and at least a part of the bus bar assembly may be inserted into the
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cavity portion to mount the bus bar on the case. Most preferably, the part of the bus bar
mounted within the cavity portion is completely surrounded by the thermally
conductive material after the thermally conductive material has completely dried. This
achieves the best conductive cooling effect and keeps the bus bar reliably within the
cavity portion. The mounting process may include that the liquid, (highly) viscous
thermally conductive material is placed within the cavity portion and, subsequently,
the end-part of the bus bar is inserted into the cavity portion and capillary forces will
suck in the liquid to the edge of the cavity opening. As a result, the thermally
conductive material surrounds the inserted bus bar part and hardens afterwards. The
hardening can be activated/enhanced/started by thermal treatment.

The part of the bus bar assembly inserted into the cavity portion is preferably
surrounded by the thermally conductive material. More preferably, the thermally
conductive material is provided on at least two opposite sides of the bus bar assembly
and/or bus bar. Preferably the thermally conductive material may be provided on at
least two adjacent side surfaces of the bus bar assembly and/or bus bar. Accordingly
heat can be removed from at least two sides of the bus bar or bus bar assembly.

Preferably, an attachment section of the bus bar assembly is inserted into cavity
portion such that the attachment section does not directly contact the case. Ac-
cordingly, the thermally conductive material is provided continuously on a cir-
cumference of the attachment section. In other words, a gap between the attachment
section and the cavity portion is filled with the thermally conductive material. More
preferably, the gap between the attachment section and the cavity portion is a constant
gap having a constant width which is preferably larger than 0,5mm and smaller than
2mm.

In a further preferably embodiment the bus bar is fixed to the case exclusively by
being mounted in the at least one cavity portion. More preferably, the bus bar assembly
is attached to the case with the thermally conductive material only. In this case, the
thermally conductive material is preferably a material which hardens after some time
or after thermal treatment so that the bus bar is held by the hardened material.
Preferably, the thermally conductive material in this case my include resin, silicon or
the like.

Preferably, the bus bar assembly has an attachment section which is inserted into the
cavity portion and the attachment section is a free-end portion of the bus bar assembly.
The attachment section may have a circumferential connection-area for contacting the
thermally conductive material when mounted in the case and the connection-area is
designed such that the temperature of the capacitor can be cooled down to a tem-
perature of 100°C or lower when the power module is operating. Accordingly the

extent of the connection-area is designed to allow sufficient heat transfer between the
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bus bar assembly and the case (or cooler) so that the temperature of a capacitor
connected to the bus bar can be kept at or below 100°C when the power converter is
operating (preferably in a maximum load case of the power converter).

Preferably, the case has a mounting direction along which electronic components are
mounted on the case. The bus bar can be inserted into the cavity portion in a direction
different from the mounting direction to further improve the heat connection area while
assuring sufficient mounting space for further components to be mounted on the case.

Preferably, the case has a first cavity portion and a second cavity portion and the bus
bar has a first end and a second end. For mounting the bus bar at the case the first end
is inserted into the first cavity portion and the second end is inserted into the second
cavity portion, wherein more preferably the first cavity portion is separate from the
second cavity portion. By this arrangement a very stable arrangement of the bus bar
can be assured and at the same time the heat transfer can be improved. Moreover, the
mounting space can be more efficiently used.

Preferably, the part of the bus bar assembly inserted into the cavity portion is con-
tinuously surrounded by the thermally conductive material in order to further improve
the heat transfer.

Preferably, the depth of the cavity portion is larger than the wall thickness of the case
to further improve the mounting space and heat transfer. In one embodiment the depth
of the cavity portion is larger than the largest wall thickness of the case. The depth of
the cavity portion may also be larger than the wall thickness of the bottom of the case
and/or larger than the smallest wall thickness of the case. The depth of the cavity
portion is larger than the wall thickness of the mounting surface of the case. The wall
thickness of the case may be the thickness between an outer surface and an inner
surface of the case measured perpendicular to the wall extend or body axis or length
direction of the wall.

Preferably, the thermally conductive material is provided on at least two different
side surfaces of the bus bar assembly. Accordingly it is possible to remove heat from
the bus bar from at least two different side surfaces of the bus bar assembly. The side
surfaces may extend in a vertical direction (insertion direction) and the bottom surface
of the case may extend in a horizontal direction.

In one or more embodiments the cavity portion may be formed on a side surface of
the case. The case may be cup-shaped and may have side surfaces and a bottom
surface.

Preferably, the bus bar assembly is formed by at least two bus bars arranged parallel
to each other, each surrounded, at least partially, by the plastic mold. In the attachment
section, preferably, each of the at least two bus bars are provided. The bus bar

assembly may include at least two bus bars arranged apart from each other.
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Preferably, the cavity portion has at least a side surface and a bottom surface and the
area of the bottom surface is smaller than the area of the side surface. The cavity
portion may have at least four side surfaces and the total area of the side surfaces may

be larger than the area of the bottom surface.
Preferably, the cavity portion is filled partially with the thermally conductive

material. More preferably the space between the attachment section and the inner wall
surfaces of the cavity section are completely filled with the thermally conductive
material.

A method for manufacturing the power converter may comprise the, preferably
automated or performed by machines, steps of: dispensing the thermally conductive
material into the cavity portion; and inserting the bus bar into the case by accom-
modating at least an end part of the bus bar within the cavity portion.

The end part of the bus bar may be pressed into the cavity portion such that the
thermally conductive material spreads in a gap between the cavity portion and the part
bus bar arranged in the cavity portion. Preferably the thermally conductive material
spreads to completely fill the gap with material so that no void remains in the gap. Al-
ternatively, the bus bar is not pressed into the cavity portion and the material fills the
gap(s) between the case and the bus bar part within the cavity portion only by the
action of capillary forces.

Advantageous Effects of Invention

Summarizing, a solution is provided which allows to provide an improved electric
power converter and a method for manufacturing said power converter. It is a technical
benefit that the conventional isolation and thermal conduction sheets, which are
difficult to handle during the assembly and which require manual assembly, can be
omitted. Instead, the bus bar is at least partially inserted in a cavity portion which
encloses the bus bar. In a gap between the case and the bus bar within the cavity
portion a thermally conductive material is arranged which enhanced thermal
conduction from the bus bar to the case. The footprint area of the bus bar and the
thermal conduction means reduces within the case, too.

In the following the subject-matter will be further explained based on at least one
preferential example with reference to the attached exemplary drawings, wherein:
Brief Description of Drawings
[fig.1]Figure 1 depicts an exemplary power converter;

[fig.2]Figure 2 depicts an exemplary mounting process of the power converter;
[fig.3
[fig.4

[fig.5]Figure 5 depicts an assembled power converter according to a preferred

Figure 3 depicts an example for the bus bar assembly inserted into a cavity;

Figure 4 depicts a sectional view along AA;

|
|
|
|
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example;

[fig.6]Figure 6 depicts an exploded view of the power converter;
[fig.7]Figure 7 depicts a sectional view of an assembled power converter;
[fig.8]Figure 8 depicts bus bars inserted into the cavities of the case;
Description of Embodiments

In the following section embodiments and preferred aspects are described. However,
it is to be understood that they are merely examples that may be embodied in various
and alternative forms. The figures are not necessarily to scale wherein some features
may be exaggerated or minimized to show details of particular components. Therefore,
specific structural and functional details disclosed herein are not to be interpreted as
limiting, but merely as a representative basis for teaching one skilled in the art to
variously employ the present invention.

Figure 1 shows a power converter assembly according to the claimed subject-matter.
Bus bar 1 is enveloped in a (plastic) mold 5 to form the bus bar assembly (in the
present application the bus bar assembly may be simply called “bus bar’). The bus bar
1 is provided for carrying high currents of the power converter assembly and
specifically for connecting a power module of the power converter with a capacitor,
preferably a smoothing capacitor. In order to mount the bus bar assembly at a case 2 of
the power converter, at least one cavity portion 4 is provided in case 2.

In order to increase the cooling efficiency and facilitate mounting of the bus bar
assembly, the limited space for mounting the bus bar assembly at the case 2 can be
increased by using a vertically extending cavity portion 4 for mounting the bus bar
assembly. Specifically, the mounting surface MS of the case 2 is a surface extending
basically in a horizontal direction. Horizontal directions are orthogonal to the insertion
direction of the bus bar 1, as shown in figure 1. Accordingly, the cavity portion 4 is
extending vertically to said horizontal mounting surface MS in the depth-direction or
the thickness-direction of the case 2. In some embodiments the mounting surface MS
may be the bottom surface of a cup-shaped case.

In figure 1 two separate cavity portions 4 are pictured. To mount the bus bar
assembly on case 2, the bus bar assembly comprises attachment sections AS. The at-
tachment sections AS of the bus bar assembly can be inserted into the cavity portions 4
of the case for mounting the bus bar assembly to case 4. The attachment section AS is
an end part of the bus bar assembly having a plate-shape extending along a projection
direction which is a length direction of the bus bar assembly or bus bar. In order to
improve the heat transfer and facilitate the mounting process, the bus bar assembly is
inserted into the cavity portion along said projection direction. The projection direction

is shown by the arrows with the numeral “1” in figure 1. The bus bar assembly in
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figure 1 has two separate attachment sections AS, namely a first end part SA and a
second end part 5B for insertion into the corresponding first and second cavity portions
4A and 4B.

During the operation of the power converter/bus bar assembly heat is generated. Ac-
cordingly, the bus bar 1 and the plastic mold 5 may suffer a temperature rise during
operation of the power converter. In order to further improve the heat dissipation of the
bus bar assembly, it is suggested to increase the heat transmission between the bus bar
assembly and the case 2. Specifically, it is suggested to provide a thermally conductive
material 3 in the cavity portion 4 of case 2. The bus bar assembly, and more
specifically the attachment section AS thereof, is inserted into the cavity portion 4
comprising the thermally conductive material 3. Accordingly, in the mounted state the
attachment section AS of the bus bar assembly is embedded in thermally conductive
material for fixing the bus bar assembly to the case 3 and for improving cooling ef-
ficiency of the power converter assembly. The heat generated during operation of the
bus bar assembly can therefore be conducted from the bus bar assembly via the
thermally conductive material to the case 2. The case may also function as a heat sink
or cooler.

The bus bar assembly shown in figure 1 has a cross section having a horse shoe
shape or U-shape. To connect the bus bar assembly to the case the open end sections of
the U-shape are inserted into corresponding cavity portions. Accordingly, the heat
transfer can be further improved while at the same time optimized mounting accuracy
can be achieved. Mounting can also be facilitated. The attachment section AS of the
bus bar assembly is inserted along a length direction into the respective cavity portion
4 of the case 2 such that there is preferably a constant gap G between the bus bar
assembly and the inner wall of the cavity portion 4.

It has been found that specifically improved heat transmission properties can be
achieved while at the same time secure fixing of the bus bar assembly can be assured
by using the following material as thermally conductive material, which may include a
(thermally conductive) resin, silicon, a thermal conductive elastomer, and/or a gel
(thixotropic material). The thermally conductive resin may be a liquid resin. In an al-
ternative arrangement thermal grease may be used as the thermally conductive material
which does not necessarily harden and which at least may not be sufficiently fix the
bus bar so that, when thermal grease may be used as thermally conductive material, ad-
ditional fixation parts, such as screws, are preferably used for fixing the bus bar
assembly to the case.

In figure 2 a diagram with steps for mounting the power converter is shown.
Specifically, for the assembly of the power converter the bus bar 1 can be partially

inserted in the corresponding cavity portion 4 for improved heat transfer and for
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optimized arrangement of the bus bar 1. Accordingly, during the assembly of the
power converter in a first step the thermally conductive material can be filled into the
cavity portion 4. This is shown as step number 1 in the diagram of figure 2. The
thermally conductive material may be, for example, potting material.

In the following step, as shown in step number 2 in figure 2, the bus bar 1 and more
specifically the molded bus bar, i.e. the bus bar assembly, can be inserted into the
cavity portion having the potting material. The bus bar assembly is inserted along a
length direction of the attachment section. Accordingly, the bus bar assembly can be
safely attached to the case 2. Case 2 is also referred to as the cooler, since the heat of
the bus bar 1 can be transferred to the case for cooling. The process of attaching the
bus bar assembly to the case 2 may also be automated since the provided cavity
portions allow a safe and accurate automated placement of the bus bar assembly on
case 2.

In figure 3 the bus bar assembly inserted into the cavity portion 4 is shown. Between
the bus bar assembly and the side wall surfaces of the cavity section 4, a gap G is
present. Said gap G is filled with the thermally conductive material 3. Preferably the
gap G is completely filled with the thermally conductive material so that no void
remains between the bus bar assembly and the cavity section (cavity portion).

The bus bar assembly in figure 3 comprises a first bus bar 1A and a second bus bar
1B which are embedded collectively in a plastic mold 5. The plastic mold 5 completely
covers the bus bars in the attachment sections thereof. Accordingly, in a preferable em-
bodiment, the outer surface of the bus bar assembly in the attachment section AS
thereof is exclusively formed by the outer surface of the plastic mold 5. Said outer
surface of the plastic mold 5 is inserted in the cavity portion 4 and contacted to the
thermally conductive material 3 provided in the cavity portion 4.

Figure 4 shows a sectional view along line AA of figure 3. The bus bar assembly is
inserted into the cavity portion 4 and surrounded by the thermally conductive material
3. Preferably a constant gap G or constant trench is formed between the bus bar
assembly and the inner wall surface of the cavity portion 4. Improved heat conduction
behavior and facilitated assembly can be achieved if the thermally conductive material
3 is provided with a constant thickness all around the attachment section (i.e. side
surfaces and bottom surface) of the bus bar assembly inserted in the cavity portion 4.
The constant thickness is also shown in figure 4 and preferably the thickness is
between 0.5 and 2 mm. The thermally conductive material 3 may be filled into the gap
G to partially fill said gap as shown in figure 4 or to completely fill the gap G. The
cross section of the cavity portion 4 (in the horizontal direction) may have a
rectangular shape (in the horizontal and or vertical direction) for providing an

improved constant gap around the attachment section. With the arrangement of the
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invention it may also be possible to avoid using thermal sheets and instead use ex-
clusively the thermally conductive material for attaching the bus bar assembly.

Figure 5 shows an embodiment of a power converter according to the invention. In
case 2 the electronic components are arranged and mounted. On the outer surfaces of
case 2 electrical connectors are arranged in order to provide an electrical connection
with the power converter. The capacitor and/or the power module may be arranged in
and mounted to the case 2. For providing electrical connections to the components
mounted in the case 2, the bus bar assembly is provided. In the embodiment shown in
figure 5 several different bus bar assemblies are provided having respective connectors
C for the electrical connection.

As can be seen in figure 5, the bus bar assembly is arranged in a vertical direction,
between adjacent components mounted in the case 2 and parallel to the side surfaces of
case 2. Accordingly the bus bar assembly can be mounted perpendicular to the
mounting surface of the case 2, which may be the bottom surface of the case and
extends in a horizontal direction in figure 5. The bus bar and the bus bar assembly is
inserted along the length direction of the bus bar into the corresponding cavity
portions. In figure 5 the length direction may be parallel to the side wall surfaces of the
case 2.

As shown in figure 6, the bus bar assembly may have the shape of a straight bar, a
plate or a vertical bar extending along a length direction which is also the insertion
direction. Accordingly, the foot print of the bus bar assembly on the surface of the case
can be further reduced. Preferably the vertical bus bar can be integrated into a die cast
casing. The bus bar assembly may also have a cross section having an L-shape (the
shape of the letter “L”). One end of said L-shaped bus bar can be inserted into the
cavity portion for mounting the bus bar assembly to the case.

Each of the different bus bar assemblies shown in figure 6 has a respective end part
which is the attachment section for attaching the respective bus bar assembly to case 2.
The end part of the bus bar assembly is arranged opposite to the connectors C of the
bus bar assembly. As shown in figure 6, the bus bar assembly BA1 may have a flat
plate shape having the connectors C on one end and the attachment section AS on the
opposite end. A second bus bar assembly BA2 of figure 6 has a T-shape cross section
wherein the connectors C are arranged opposite to the attachment section AS. In figure
6 each attachment section AS is pictured with a corresponding thermally conductive
material 3. Said thermally conductive material 3 can be provided in the cavity portion
of the case 2 prior to the insertion of the attachment section AS into the cavity portion
4.

In figure 7 a sectional view of an assembled power converter is shown. The first and

second bus bars 1A, 1B of the bus bar assembly BA1 are inserted into the cavity
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portion 4 of the case 2. The bus bar assembly is mounted to the case 2 exclusively by
the connection via the cavity portion 4 and the thermally conductive material 3. As
shown in figure 7 and figure 8, the thermally conductive material 3 is provided to
surround the entire attachment section AS of the bus bar assembly BA1. Preferably
there is provided a single rectangular cavity portion for fixing one bus bar assembly, as
shown in figure 7. In another embodiment the shape of the cross section (in a direction
perpendicular to the insertion direction of the bus bar attachment section) of the cavity
may be circular or elliptical for further improving the mounting accuracy. The cavity
portion may be a molded cavity or a milled cavity.

While exemplary embodiments are described above, it is not intended that these em-
bodiments describe all possible forms of the invention. Rather, the words used in the
specification are words of description rather than limitation, and it is understood that
various changes may be made without departing from the scope of protection as
defined by the claims interpreted on the basis of disclosure provided with the present
application. Additionally, the features of various implementing embodiments may be

combined to form further embodiments of the invention.
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Claims

A power converter comprising:

an electric power module for converting electric power,

a capacitor,

a bus bar (1) for connecting the power module with the capacitor, and
a case (2) for housing the capacitor,

the power converter characterized by

a cavity portion (4) provided in the case (2), wherein at least a part of
the bus bar (1) is arranged in the cavity portion (4) and a thermally
conductive material (3) is provided in the cavity portion (4).

The power converter according to claim 1, wherein an end part of the
bus bar (1) is arranged within the cavity portion (4) and the bus bar (1)
is thermally connected to the case (2) by the thermally conductive
material (3).

The power converter according to claim 2, wherein the end part of the
bus bar (1) is a plate-shaped projection extending along a projecting
direction and the end part is inserted into the cavity portion (4) along
said projecting direction.

The power converter according to at least one of claims 2 or 3, wherein
the case (2) has a mounting surface (MS) for mounting electronic
components, and an angle between a plane of the mounting surface
(MS) and said projecting direction of the end part of the bus bar (1),
when arranged in the cavity portion (4), is larger than 0°.

The power converter according to any of the preceding claims 1 to 4,
wherein the bus bar (1) is at least partially surrounded by a plastic mold
(5) to form a bus bar assembly and at least a part of the bus bar
assembly is inserted into the cavity portion (4) to mount the bus bar (1)
on the case (2).

The power converter according to claim 5, wherein the bus bar
assembly has an attachment section (AS) which is inserted into the
cavity portion (4) and the attachment section (AS) is a free-end portion
of the bus bar assembly.

The power converter according to claim 6, wherein the bus bar
assembly is inserted into the cavity portion (4) along a length direction
of the attachment section (AS).

The power converter according to any one of claims 1 to 6, wherein the

part of the bus bar assembly inserted into the cavity portion (4) is
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[Claim 17]
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surrounded by the thermally conductive material (3), preferably on at
least two opposite sides.

The power converter according to any one of claims 6 to 8, wherein the
attachment section (AS) is inserted into cavity portion (4) such that the
attachment section (AS) does not directly contact the case (2).

The power converter according to any one of claims 1 to 9, wherein the
bus bar (1) is fixed to the case (2) exclusively by being mounted in the
cavity portion (4) with the thermally conductive material (3).

The power converter according to claim 1, wherein the case (2) has a
mounting direction along which adjacent electronic components are
mounted on the case (2) and the bus bar (1) is inserted into the cavity
portion (4) in a direction different from the mounting direction.

The power converter according to any one of the preceding claims 1 to
11, wherein the case (2) has a first cavity portion (4A) and a second
cavity portion (4B) and the bus bar (1) has a first end part (5A) and a
second end part (5B) and for mounting the bus bar (1) at the case (4)
the first end part (5A) is inserted into the first cavity portion (4A) and
the second end part (5B) is inserted into the second cavity portion (4B),
wherein preferably the first cavity portion (4A) is separate from the
second cavity portion (4B).

The power converter according to any of the preceding claims 1 to 12,
wherein the depth of the cavity portion (4) is larger than a wall
thickness of the case (2).

The power converter according to any of the preceding claims 1 to 13,
wherein the thermally conductive material (3) is provided on at least
two different side surfaces of the bus bar assembly and/or bus bar (1).
The power converter according to any one of the preceding claims 1 to
14, wherein the cavity portion (4) is formed in a side surface of the case
(2).

The power converter according to any of the preceding claims 1 to 15,
wherein the bus bar assembly has a cross section having a horse shoe
shape or L-shape.

The power converter according to any of the preceding claims 1 to 16,
wherein a gap (G) is provided between the cavity portion (4) and the
part of the bus bar (1) arranged in the cavity portion (4), wherein
preferably the gap (G) has a width larger than 0,5mm and/or smaller
than 2mm.

The power converter according to any of the preceding claims 1 to 17,
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wherein the thermally conductive material (3) is a thermal conductive
elastomer.

Method for manufacturing a power converter according to any of the
preceding claims 1 to 18 comprising the steps:

- dispensing the thermally conductive material (3) into the cavity
portion (4); and

- molding the bus bar (1) on the case (2) by accommodating at least an
end part of the bus bar (1) in the cavity portion (4).

The method according to claim 19, wherein the end part of the bus bar
(1) is pressed into the cavity portion (4) such that the thermally
conductive material (3) spread in a gap (G) between the cavity portion

(4) and the part bus bar (1) arranged in the cavity portion (4).
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[Fig. 1]

[Fig. 2]
Fig. 2

Example of mounting process:

(1) Potting material is first dispensed into the gap in the cooler

Y

@ Molded busbars are then mounted onto the cooler
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[Fig. 3]

Fig. 3
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Sectional view A-A

Fig. 4

[Fig. 5]

Fig. 5
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