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ABSTRACT

A heat dispersion structure of an on-vehicle device includes
a first on-vehicle device including a heat generation source
and a first housing which accommodates the heat generation
source, and a second on-vehicle device including a second
housing having a contact surface to an outer surface of the
first housing, and having lower heat generation property
than the first on-vehicle device.
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<Comparative Example>

FIG. 7
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HEAT DISPERSION STRUCTURE OF
ON-VEHICLE DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from Japanese Pat-
ent Application No. 2017-165367 filed on Aug. 30, 2017, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a heat dispersion
structure.

Description of Related Art
[0003] An on-vehicle electrical junction box disclosed in

Japanese Unexamined Patent Publication No. 2014-166088
is configured to include a DC-DC converter circuit board
having a relatively large heat generation amount. In the
electrical junction box, since the heat generation amount of
the DC-DC converter circuit board is large as described
above, the DC-DC converter circuit board is accommodated
in a metallic shield case and isolated from other circuit
boards, and the thermal influence is prevented so that a part
of the shield case is exposed from the case upper part of the
electrical junction box.

[Patent Document 1] JP-A-2014-166088

[0004] According to a related art, since an opening portion
is formed in the case upper part of the electrical junction box
and a part of the shield case is exposed from this opening
portion, there are disadvantages that it as not sufficient for
dissipating heat and the structure of the electrical junction
box becomes complicated.

SUMMARY

[0005] One or more embodiments provide a heat disper-
sion structure of an on-vehicle device capable of achieving
prevention of thermal influences with a simple structure.
[0006] In an aspect (1), a heat dispersion structure of an
on-vehicle device includes a first on-vehicle device includ-
ing a heat generation source and a first housing which
accommodates the heat generation source, and a second
on-vehicle device including a second housing having a
contact surface to an outer surface of the first housing, and
having lower heat generation property than the first on-
vehicle device. The heat dispersion structure of the on-
vehicle devices includes an air layer exclusion section which
is a combination of the outer surface and the contact surface.
The air layer exclusion section and the second housing are
heat dispersion sections to the first on-vehicle device.
[0007] According to the aspect (1), since the structure is
configured to transmit heat generated in the first housing of
the first on-vehicle device to the second housing of the
second on-vehicle device from the first housing via the air
layer exclusion section, a surface area (or a volume) of the
housing are expanded with respect to the calorific value per
unit, as a result, heat can be dispersed. In addition, according
to the present invention, since the structure is configured to
bring the contact surface of the second housing into surface
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contact with the outer surface of the first housing, heat can
be dispersed with a simple structure. Therefore, thermal
influence can be prevented by dispersion of heat as
described above.

[0008] Inan aspect (2), a concavity and a convexity of the
surface and a concavity and a convexity of the contact
surface are contact to each other in the air layer exclusion
section.

[0009] According to the aspect (2), the contact area
between the outer surface of the first housing and the contact
surface of the second housing can be increased as compared
with the case of the contact with only a simple plane. If the
contact area can be increased, heat can be easily transmitted
to the second housing, as a result, dispersion of heat can be
accelerated. According to the present invention, it is possible
to contribute to the prevention of thermal influence.

[0010] In an aspect (3), a plurality of concavities and
convexities of the outer surface and a plurality of concavities
and convexities of the contact surface are contact to each
other over an entire surface of the outer surface and the
contact surface in the air layer exclusion section.

[0011] According to the aspect (3), by increasing the
number of the concavities and the convexities of the air layer
exclusion section, the contact area between the outer surface
of the first housing and the contact surface of the second
housing can be further increased. According to the present
invention, it is possible to further contribute to prevention of
thermal influence.

[0012] In an aspect (4), the concavity and the convexity of
the outer surface and the concavity and the convexity of the
contact surface have taper shapes.

[0013] According to the aspect (4), is possible to facilitate
the contact between the outer surface of the first housing and
the contact surface of the second housing.

[0014] In an aspect (5), the first housing is made of metal,
and the second housing is made of resin.

[0015] According to the aspect (5), since the structure is
configured to transmit heat from the first housing made of
metal to the second housing made of resin via the air layer
exclusion section, even when the second housing is made of
resin, the area (volume) of the housing is increased with
respect to the calorific value per unit, as a result, heat can be
dispersed, which can contribute to the prevention of thermal
influence.

[0016] Inan aspect (6), the outer surface is an entire upper
surface of the first housing. The contact surface is a lower
surface of the second housing which has at least the same
size as the entire upper surface.

[0017] According to the aspect (6), when heat is generated
in the first housing, the entire upper surface of the first
housing rises in temperature. Therefore, by adopting the
structure which transmits the heat from the entire upper
surface of the first housing to the second housing having the
lower surface of the same size as the entire upper surface, as
a result, the heat can be efficiently dispersed, which can
contribute to the prevention of the thermal influence.
[0018] In an aspect (7), a portion corresponding to the
lower surface of the first housing has a plurality of fins.
[0019] According to the aspect (7), the temperature rise of
the first on-vehicle device can be suppressed by the plurality
of fins of the heat radiation section which is the portion
corresponding to the lower surface of the first housing.
According to the present invention, it possible to contribute
to the prevention of thermal influence.
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[0020] Inan aspect (8), the first on-vehicle device includes
one or a plurality of first bus bars which extends from an
inside of the first housing to an outside. The second on-
vehicle device includes one or a plurality of second bus bars
which extends from as inside of the second housing to an
outside. A part of an extending part of the first bus bar and
a part of an extending part of the second bus bar are contact
to each other to form a bus bar contact section.

[0021] According to the aspect (8), the temperature rise of
the first on-vehicle device can be suppressed by the bus bar
drawn out from the inside of the housing (or the temperature
rise of the first on-vehicle device and the second on-vehicle
device can be suppressed). According to the present inven-
tion, it is possible to contribute to the prevention of thermal
influence.

[0022] According to one or more embodiments, it is
possible to achieve the effect that the thermal influence can
be prevented with a simple structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a perspective view illustrating an embodi-
ment of an on-vehicle device which adopts a heat dispersion
structure.

[0024] FIG. 2 is an exploded perspective view of the
on-vehicle device.

[0025] FIG. 3 is a cross-sectional view of the on-vehicle
device.
[0026] FIGS. 4A and 4B are enlarged views of portions

indicated by arrows A and B of FIG. 3.

[0027] FIG. 5 is a perspective view (including a cross-
sectional view) of the on-vehicle device.

[0028] FIG. 6 is a perspective view (including a cross-
sectional view) of the on-vehicle device.

[0029] FIG. 7 is a perspective view illustrating a compara-
tive example.
[0030] FIG. 8 is a perspective view illustrating a specific

example of the on-vehicle device.

DETAILED DESCRIPTION

[0031] The heat dispersion structure of the on-vehicle
device has a structure which transmits heat generated in a
first housing of a first on-vehicle device from the first
housing to a second housing of a second on-vehicle device
via an air layer exclusion section. The air layer exclusion
section is formed by a combination of an outer surface of the
first housing and a contact surface of the second housing.
The air layer exclusion section and the second housing itself
are formed as a heat dispersion section for the first on-
vehicle device.

[0032] Hereinafter, embodiments will be described with
reference to the drawings. FIG. 1 is a perspective view
illustrating an embodiment of an on-vehicle device which
adopts the heat dispersion structure of the present invention.
FIG. 2 is an exploded perspective view of the on-vehicle
device, FIG. 3 is a cross-sectional view of the on-vehicle
device, FIGS. 4A and 4B are enlarged views of portions
indicated by arrows A and B of FIG. 3, and FIGS. 5 and 6
are perspective views (including cross-sectional views) of
the on-vehicle device, FIG. 7 is a perspective view illus-
trating a comparative example, and FIG. 8 is a perspective
view illustrating a specific example of the on-vehicle device.
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<Regarding On-Vehicle Device 1>

[0033] In FIG. 1, an on-vehicle device 1 is mounted on an
engine room or the like of a vehicle such as an automobile
or the like. The on-vehicle device 1 is configured to include
a first on-vehicle device 2 having high heat generation
property, and a second on-vehicle device 3 having lower
heat generation property than that of the first on-vehicle
device 2. The on-vehicle device 1 is obtained by placing and
integrating the second on-vehicle device 3 on the first
on-vehicle device 2. As the first on-vehicle device 2, for
example, a DC-DC converter can be adopted. (it is assumed
as an example). Further, as the second on-vehicle device 3,
an electrical junction box for distributing power or the like
can be adopted (it is assumed as an example).

[0034] In the on-vehicle device 1, as the first on-vehicle
device 2 and the second on-vehicle device 3, those having
substantially the same size in plan view adopted. Inciden-
tally, it is assumed that the second on-vehicle device 3
placed on the first on-vehicle device 2 may be larger than the
first on-vehicle device 2 (although the second on-vehicle
device 3 smaller than the first on-vehicle device 2 is not
excluded, the same or larger size would be preferable.
Although it will not be described below, even if the second
on-vehicle device 3 is somewhat smaller than the first
on-vehicle device 2, it is a matter of course that the heat
dispersion effect, which will be described later, is obtained)).
[0035] In the on-vehicle device 1, a heat dispersion struc-
ture 4 is adopted which transmits heat generated in the first
on-vehicle device 2 to the second on-vehicle device 3 to
disperse the heat. The heat dispersion structure 4 is adopted
for the purpose of preventing the thermal influence on the
first on-vehicle device 2 with a simple structure (for the
purpose of preventing the thermal influence).

<Regarding First On-Vehicle Device 2>

[0036] In FIGS. 1 to 3, the first on-vehicle device 2
includes a heat generation source 5, a first housing 6, and a
first bus bar 7 it should be noted that the illustration of the
fixed part and the like with respect to the vehicle is omitted.
[0037] In the drawings, an arrow P represents a vertical
direction, an arrow Q represents a left-right direction, and an
arrow R represents a front-rear direction. Also, an upward
direction of the arrow P is assumed to be the same as the
upward flow direction when considering convection of heat.

<Regarding Heat Generation Source 5>

[0038] In FIG. 3, although not illustrated in detail, as the
heat generation source 5 may be, for example, a known
DC-DC converter circuit board (it is assumed as an example,
and as long as a generation source of heat in which a
comparatively large heat is generated heat and if left unat-
tended, some influence is concerned). The heat generation
source 5 is disposed in a part of the first housing 6 or entirely.
The heat generation source 5 is disposed in such a state such
as being placed on the heat radiation section 18 to be
described later of the first housing 6. A part of the first bus
bar 7 is connected to the heat generation source 5.

<Regarding First Housing 6>

[0039] In FIGS. 1 to 3, the first housing 6 is a metallic
rectangular housing, and is formed to have a size capable of
accommodating the heat generation source 5 therein. In the
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present embodiment, the first housing 6 is configured to
include an upper case 8 and a lower cover 9.

[0040] The upper case 8 is formed in a shape in which the
lower side is open. A plurality of concave portions 11 and
convex portions 12 are formed on the entire upper surface 10
of the upper case 8. That is, the entire upper surface 10 is
formed in a concavo-convex shape. It should be noted that
the upper surface 10 corresponds to an “outer surface” in the
claims. The concave portion 11 and the convex portion 12
are formed in a shape extending in the left-right direction of
the arrow Q. A left surface 13 and a right surface 14 of the
upper case 8 are formed such that a boundary with the upper
surface 10 has a concavo-convex shape because of the
presence of the concave portion 11 and the convex portion
12. A taper 15 and a bottom 16 or a ceiling 17 are formed
in the concave portion 11 and the convex portion 12 (see
FIG. 4E). The taper 15 is formed at an appropriate angle in
consideration of ease of contact with the contact surface 29
to be described later and the like. It is a matter of course that
the formation of the concave portion 11 and the convex
portion 12 contributes to ensuring positioning and stability
when placing the second on-vehicle device 3 on the first
on-vehicle device 2.

[0041] Regarding the shapes of the concave portion 11 and
the convex portion 12, it is assumed that it is not a portion
in which a rib is erected on a plane. The concave portion 11
and the convex portion 12 are formed in such a portion as to
ensure a contact area with the second housing 22 as much as
possible. In addition, the concave portion 11 and the convex
portion 12 are formed in a shape that makes it easy to place
the second housing 22. The concave portion 11 and the
convex portion 12 are formed in such a shape in which an
air layer exclusion section 37 to be described later is
generated.

[0042] It is assumed that the concave portion 11 and the
convex portion 12 do not have a concavo-convex shape like
a fin 49 described later with reference to FIG. 8. Also, it does
not have a concavo-convex shape for the purpose of locking.
It should be noted that the points relating to the shapes of the
concave portion 11 and the convex portion 12 as described
above are also applied to a concave portion 27 and a convex
portion 28 to be described later of the second housing 22.

[0043] The lower cover 9 is formed in a portion in which
the upper side is covered with the upper case 8. The lower
cover 9 is formed as a heat radiation section 18 having a
plurality of fins (fins 49 described later with reference to
FIG. 8) which is a portion corresponding to the lower
surface of the first housing 6.

[0044] The entire outer side of the lower cover 9 is the heat
radiation section 18 and is formed in a portion in which it
can be exposed to emit heat exposed to the air. Inside the
lower cover 9 (above the heat radiation section 18), the heat
generation source 5 is placed as described above.

<Regarding First Bus Bar 7>

[0045] In FIGS. 1 to 6, the first bus bar 7 is a metallic band
plate having conductivity and is used as a part of a circuit.
The first bus bar 7 is formed so as to be drawn from the
inside of the first housing 6 to the outside through the front
surface 19 (the insulation structure with the front surface 19
is omitted here). The reference numeral 20 in such a first bus
bar 7 indicates an external drawing section. The external
drawing section 20 is formed as a bus bar terminal portion
for performing the electrical connection with the outside.
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Although the number of the first bus bars 7 is one in the
present embodiment, it may be plural. The first bus bar 7 is
also formed as a portion for pulling the heat generated in the
first housing 6 to the outside.

<Regarding Second On-Vehicle Device 3>

[0046] In FIGS. 1 to 3, the second on-vehicle device 3 is
configured to include an accommodating member 21, a
second housing 22, and a second bus bar 23. The second
on-vehicle device 3 becomes a device having such a struc-
ture that it is placed on the first on-vehicle device 2 and
integrated.

<Regarding Accommodating Member 21>

[0047] In FIG. 3, a detailed illustration is omitted, but a
power distribution circuit board of an electrical junction box
can be adopted as an example of the accommodating mem-
ber (it is assumed as an example, and the accommodating
member 21 is a circuit board or the like accommodated in
the second housing 22). A part of the second bus bar 23 is
connected to the accommodating member 21.

<Regarding Second Housing 22>

[0048] In FIGS. 1 to 3, the second housing 22 is rectan-
gular housing made of resin and formed to have a size
capable of accommodating the accommodating member 21
therein. In the present embodiment, the second housing 22
is configured to include a lower case 24 and an upper cover
25.

[0049] The lower case 24 is formed in a shape in which the
upper side is open. A plurality of concave portions 27 and
convex portions 28 are formed on the entire lower surface 26
of the lower case 24. That is, the entire lower surface 26 is
formed in a concavo-convex shape. It should be noted that
the lower surface 26 corresponds to the “contact surface” in
the claims (the reference sign is 29). The concave portion 27
and the convex portion 28 are formed in a shape extending
in the left-right direction of the arrow Q. The left surface 30
and the right surface 31 of the lower case 24 are formed such
that the boundary with the lower surface 26 has a concavo-
convex shape because of the presence of the concave portion
27 and the convex portion 28.

[0050] The concave portion 27 and the convex portion 28
rest on the convex portion 12 and the concave portion 11 of
the first housing 6, and are formed such that the tapers 32
and 15 make surface contact with each other, the bottom 33
and the ceiling 17 make surface contact with each other, and
the ceiling 34 and the bottom 16 make surface contact with
each other.

[0051] The upper cover 25 is formed in a portion which
covers the upper side of the lower case 24. The upper cover
25 is formed in a lid-like portion.

<Regarding Second Bus Bar 23>

[0052] In FIGS. 1 to 6, the second bus bar 23 is a metallic
band plate having conductivity and is used as a part of a
circuit in the present embodiment. The second bus bar 23 is
formed such that it is possible to be drawn from the inside
of the second housing 22 to the outside via the front surface
35. Reference numeral 36 in such a second bus bar 23
indicates an external drawing section. The external drawing
section 36 is formed as a bus bar terminal portion for
performing the electrical connection with the outside. The
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external drawing section 36 is formed in an L-shaped
portion. The external drawing section 36 formed in such a
shape in which leading end thereof comes into contact with
the external drawing section 20 of the first bus bar 7.
Although the number of the first bus bars 7 is one in the
present embodiment, it may be plural. The second bus bar 23
is provided in accordance with the number of the first bus
bars 7 in the present embodiment.

<Regarding Heat Dispersion Structure 4>

[0053] In FIGS. 1 to 6, the heat dispersion structure 4 is
configured to include an air layer exclusion section 37, a
heat dispersion section 38, and a bus bar contact section 39.
In addition, the heat dispersion structure 4 is configured to
also include the heat radiation section 18 in the present
embodiment (it is optional to include the heat radiation
section 18, which is indicated by parentheses in the draw-
ings). The heat dispersion structure 4 is adopted for the
purpose of preventing thermal influence as described above.

<Regarding Air Layer Exclusion Section 37>

[0054] In FIGS. 1 to 6, the air layer exclusion section 37
is formed by a combination of the entire upper surface 10 of
the first housing 6 and the contact surface 29 of the second
housing 22. The air layer exclusion section 37 is formed as
a part such that the entire upper surface 10 and the contact
surface 29 are in surface contact with each other to posi-
tively prevent the air layer from being present therebetween.
The reason for preventing the air layer from being present is
to smoothly transmit the heat from the from housing 6 to the
second housing 22.

<Regarding Heat Dispersion Section 38>

[0055] In FIGS. 1 to 6, the heat dispersion section 38
corresponds to a part that points to the air layer exclusion
section 37 and the second housing 22 itself. In other words,
the heat dispersion section 38 corresponds to the part related
to dispersion of heat transmitted from the first housing 6 on
the first housing 6. As can be seen from the drawings, since
the heat dispersion section 38 can ensure a sufficient surface
area (and volume), it is a matter of course that the effect on
dispersion of heat is naturally increased.

<Regarding Bus Bar Contact Section 39>

[0056] In FIGS. 1 to 6, the bus bar contact section 39 is
used to transmit the heat generated in the first housing 6 of
the first on-vehicle device 2 in the sequence of the first bus
bar 7—the external drawing section 20—the external draw-
ing section 36—the second bus bar 23, thereby achieving
dispersion of heat on the side of the second on-vehicle
device 3 (it is assumed to be used to draw the heat raised on
the side of the second on-vehicle device 3 by the heat
dispersion section 38 to the outside from the second bus bar
23). The bus bar contact section 39 is formed by the surface
contact between the leading end portion of the external
drawing section 20 of the first bus bar 7 and the leading end
portion of the external drawing section 36 of the second bus
bar 23. An insertion hole 40 for a bolt (not illustrated) used
for connection with an external terminal (not illustrated) is
circularly formed in the bus bar contact section 39 to
penetrate therethough.
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<Regarding Operational Effects of Heat Dispersion
Structure 4>
[0057] As described above with reference to FIGS. 1 to 6,

according to the heat dispersion structure 4 of the on-vehicle
device 1 which is an embodiment of the present invention,
heat generated in the first housing 6 of the first on-vehicle
device 2 can be transmitted to the second housing 22 of the
second on-vehicle device 3 from the first housing 6 via the
air layer exclusion section 37. With such a structure for
transmitting heat, the surface area and volume of the housing
are expanded with respect to the calorific value per unit, as
a result, heat can be dispersed (as compared to the on-
vehicle device 50 alone of FIG. 7 which is a comparative
example, the difference in surface area is clearly understood.
Further, in the comparative example, since the first housing
51 is simply exposed to air, the dispersion destination of the
heat becomes air).

[0058] In addition, according to the heat dispersion struc-
ture 4, since the structure is configured to bring the contact
surface 29 of the second housing 22 into surface contact with
the entire upper surface 10 of the first housing 6, heat can be
dispersed with a simple structure.

[0059] Accordingly, it is possible to achieve the effect that
thermal influence can be prevented by dispersion of heat as
described above.

<Regarding On-Vehicle Device 41 as Specific Example>

[0060] InFIG. 8, the on-vehicle device 41 is configured to
include a DC-DC converter 42, an electrical junction box 43
placed on and integrated with the DC-DC converter 42, and
a bus bar block 44 provided with a bus bar connecting
section (not illustrated). In the on-vehicle device 41, a heat
dispersion structure 45 is adopted, which transmits heat
generated in the DC-DC converter 42 to the electrical
junction box 43 to disperse the heat. The heat dispersion
structure 45 is configured to include an air layer exclusion
section 46, a heat dispersion section 47, a bus bar contact
section (not illustrated), and a heat radiation section 48. A
plurality of fins 49 is formed in the heat radiation section 48.
[0061] Inthe heat dispersion structure 45 of the on-vehicle
device 41 as described above, it is also possible to exhibit an
effect capable of preventing the thermal influence by dis-
persion of heat as described above.

[0062] It is a matter of course that the present invention
can be variously modified within a scope that does not
change the gist of the present invention.

[0063] 1: on-vehicle device
[0064] 2: first on-vehicle device
[0065] 3: second on-vehicle device
[0066] 4: heat dispersion structure
[0067] 5: heat generation source
[0068] 6: first housing

[0069] 7: first bus bar

[0070] 8: upper case

[0071] 9: lower cover

[0072] 10: upper surface

[0073] 11: concave portion

[0074] 12: convex portion

[0075] 13: left surface

[0076] 14: right surface

[0077] 15: taper

[0078] 16: bottom

[0079] 17: ceiling



US 2019/0067921 Al

[0080] 18: heat radiation section

[0081] 19: front surface

[0082] 20: external drawing section

[0083] 21: accommodating member

[0084] 22: second housing

[0085] 23: second bus bar

[0086] 24: lower case

[0087] 25: upper cover

[0088] 26: lower surface

[0089] 27: concave portion

[0090] 28: convey portion

[0091] 29: contact surface

[0092] 30: left surface

[0093] 31: right surface

[0094] 32: taper

[0095] 33: bottom

[0096] 34: ceiling

[0097] 35: front surface

[0098] 36: external drawing section.

[0099] 37: air layer exclusion section

[0100] 38: heat dispersion section

[0101] 39: bus bar contact section

[0102] 40: insertion hole

[0103] 41: on-vehicle device

[0104] 42: DC-DC converter

[0105] 43: electrical junction box

[0106] 44: bus bar block

[0107] 45: heat dispersion structure

[0108] 46: air layer exclusion section

[0109] 47: heat dispersion section

[0110] 48: heat radiation section

[0111] 49: fin

[0112] 50: first on-vehicle device

[0113] 51: first housing

What is claimed is:

1. A heat dispersion structure of an on-vehicle device

comprising:

a first on-vehicle device including a heat generation
source and a first housing which accommodates the
heat generation source; and

a second on-vehicle device including a second housing
having a contact surface to an outer surface of the first
housing, and having lower heat generation property
than the first on-vehicle device,

wherein the heat dispersion structure of the on-vehicle
devices includes an air layer exclusion section which is
a combination of the outer surface and the contact
surface, and
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wherein the air layer exclusion section and the second
housing are heat dispersion sections to the first on-
vehicle device.
2. The heat dispersion structure of the on-vehicle device
according to claim 1,
wherein a concavity and a convexity of the outer surface
and a concavity and a convexity of the contact surface
are contact to each other in the air layer exclusion
section.
3. The heat dispersion structure of the on-vehicle device
according to claim 2,
wherein a plurality of concavities and convexities of the
outer surface and a plurality concavities and convexi-
ties of the contact surface are contact to each other over
an entire surface of the outer surface and the contact
surface in the air layer exclusion section.
4. The heat dispersion structure of the on-vehicle device
according to claim 2,
wherein the concavity and the convexity of the outer
surface and the concavity and the convexity of the
contact surface have taper shapes.
5. The heat dispersion structure of the on-vehicle device
according to claim 1,
wherein the first housing is made of metal, and the second
housing is made of resin.
6. The heat dispersion structure of the on-vehicle device
according to claim 1,
wherein the outer surface is an entire upper surface of the
first housing, and
wherein the contact surface is a lower surface of the
second housing which has at least the same size as the
entire upper surface.
7. The heat dispersion structure of the on-vehicle device
according to claim 6,
wherein a portion corresponding to the lower surface of
the first housing has a plurality of fins.
8. The heat dispersion structure of the on-vehicle device
according to claim 1,
wherein the first on-vehicle device includes one or a
plurality of first bus bars which extends from an inside
of the first housing to an outside,
wherein the second on-vehicle device includes one or a
plurality of second bus bars which extends from an
inside of the second housing to an outside, and
wherein a part of an extending part of the first bus bar and
a part of an extending part of the second bus bar are
contact to each other to form a bus bar contact section.
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