
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

34
6 

81
0

A
1

TEPZZ¥¥468_ZA_T
(11) EP 3 346 810 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
11.07.2018 Bulletin 2018/28

(21) Application number: 16841348.2

(22) Date of filing: 27.07.2016

(51) Int Cl.:
H05K 5/06 (2006.01) B60R 16/02 (2006.01)

H02G 3/14 (2006.01) H02G 3/16 (2006.01)

(86) International application number: 
PCT/JP2016/071951

(87) International publication number: 
WO 2017/038316 (09.03.2017 Gazette 2017/10)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 04.09.2015 JP 2015174305

(71) Applicant: Hitachi Automotive Systems, Ltd.
Hitachinaka-shi, Ibaraki 312-8503 (JP)

(72) Inventors:  
• SHIGYO Toshikazu

Hitachinaka-shi
Ibaraki 312-8503 (JP)

• KAMOSHIDA Masaru
Hitachinaka-shi
Ibaraki 312-8503 (JP)

(74) Representative: Strehl Schübel-Hopf & Partner
Maximilianstrasse 54
80538 München (DE)

(54) VEHICLE-MOUNTED CONTROL DEVICE

(57) Provided is an in-vehicle control device which is
able to protect a seal material even when being inter-
posed by a fixing member which is fixed to a vehicle while
suppressing the protruding of the seal material toward
an inner space.

The in-vehicle control device includes a first housing
(20), a second housing (30) which is fixed to face the first
housing (20), and a seal material (40) which seals the
inner space which is disposed between a flange of the
first housing (20) and a flange of the second housing (30)
and is formed by the first housing (20) and the second
housing (30). The first housing (20) includes a shape (22)
(bank-shaped portion) which is disposed on a side near
an inner space (11) from the seal material (40), faces the
flange of the second housing (30), and suppresses the
moving of the seal material (40) toward the inner space
(11).
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Description

Technical Field

[0001] The present invention relates to an in-vehicle
control device.

Background Art

[0002] An in-vehicle control device to be mounted in
an engine room is required to have a high attaching flex-
ibility in order not to limit a mounting position into a ve-
hicle. As a general fixing method to a vehicle, a flange is
provided in an in-vehicle control device, a through hole
is provided in the flange, and the in-vehicle control device
is fixed to a fixing member of the vehicle using a bolt.
However, in recent years, as a method of simplifying work
and not using a bolt for lowering costs, a bracket provided
in the vehicle is used to interpose and fix the in-vehicle
control device in many cases.
[0003] In addition, environment resistance specifica-
tions, which are strict to corrosion and degradation, and
a long life span are also required. In particular, a long life
span against salt resistance such as salt water is re-
quired. A seal structure, a seal thickness, a seal length,
and a draining performance of salt water are important
to avoid development of crevice corrosion.
[0004] An increase in size of a housing led by high
functionality of the in-vehicle control device and an in-
crease in the number of electrodes of a connector are
progressing even more than a technical progression in
miniaturization of an electronic component to be mounted
in a board and in miniaturization of a mounting structure.
A decentralization technique of the in-vehicle control de-
vice and a wireless technique to reduce the number of
electrodes of the terminal of the connector are not pos-
sible to be simply realized in the in-vehicle control device
for an engine mounted in the engine room and in the in-
vehicle control device for a transmission.
[0005] In addition, a housing of the in-vehicle control
device is required to be made low and light while the size
is increased in order to attribute to fuel efficiency required
in a vehicle. Therefore, there is a need to develop a mold-
ing technique of a housing of which thickness is small
while deformation is suppressed. The electronic compo-
nent is necessarily made low as well as an aluminum
electrolytic capacitor, and a seal structure for waterproof
is also necessarily made low together with the electronic
component. In particular, as a housing of an electronic
control device for an engine to be mounted in the engine
room, a high heat dissipating housing is required in which
the housing is made thin and also has a radiation per-
formance for a high functionality, and made low and light
at a low cost.
[0006] Further, a seal material having a long life span
used in the engine room is different from a general-pur-
posed material, and thus is generally expensive. A seal
length has to be secured while reducing an amount of

use of the seal material together with variation in works
and assembling processes.
[0007] Conventionally, as a seal structure of the in-ve-
hicle control device, there is known a structure which is
able to suppress a leakage of the seal material from a
junction surface between a case and a cover of the hous-
ing while the seal material fills a gap between the junction
surfaces regardless of a dimensional tolerance therebe-
tween (for example, see PTL 1).
[0008] In addition, there is known a structure in which
the seal material is hard to peel in the vicinity of a bound-
ary even in a case where a load is applied from the inside
to the seal material in an electronic device in which a
connecting portion of the case is sealed by the seal ma-
terial (for example, see PTL 2) .
[0009] Further, there is known a structure of a small
and cheap housing which is improved in a waterproof
seal performance between the case and the cover of the
housing in which a circuit board is sealed and stored (for
example, see PTL 3).

Citation List

Patent Literatures

[0010]

PTL 1: JP 2012-227217 A
PTL 2: JP 2015-2282 A
PTL 3: JP 2014-60307 A

Summary of Invention

Technical Problem

[0011] In the conventional structure of PTL 1, the seal
material fills a gap between the case and the cover, and
an outer gap and an inner gap are necessarily filled with
the seal material. The seal material moves to overflow
toward the inner space, and thus there is a need to pre-
vent the movement of the seal material. Further, since
fixation of interposing bracket to the vehicle is not taken
into consideration, a fixing method to the vehicle has no
flexibility. Even when the interposing bracket (fixing
member) is used, there is a need to form a seal structure
not to damage the seal portion.
[0012] In addition, in the conventional structure of PTL
2, the structure is formed in such a manner that the seal
material fills a gap between a first case and a second
case, the first case and the second case are received on
the outer peripheral side opposite to the inner space, and
crevice corrosion caused by electrolytic corrosion
progresses on both the first case and the second case
since salt water accumulates in a side end portion and a
rear end portion of the second case. The outer peripheral
side is also necessarily formed in the seal structure.
[0013] In addition, in the conventional structure of PTL
3, the seal material fills a gap between the case and the
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cover, and the salt water accumulates in the portion
where the seal material fills since the height of the outer
wall of the case is made higher than the portion where
the seal material fills. Therefore, there is a need to drain
the salt water. Further, an attaching flexibility to the ve-
hicle is not obtained.
[0014] In addition, since the seal material fills a gap
between a shelf stage of the cover and the case, fixation
of interposing bracket to the vehicle is not taken into con-
sideration. Therefore, a fixing method to the vehicle is
not flexible. Even when a bracket is used to interpose
the in-vehicle control device, there is a need to form a
seal structure which does not damage the seal portion.
In addition, the seal material flows toward the inner space
where the board is stored in the structure.
[0015] In addition, since a height position of the board
is higher than the height of the seal material to be applied
to the case, the height of the electronic component to be
mounted in the board is limited if the height of the cover
is not made high. Further, the height of the cover be-
comes high, and the cost is increased.
[0016] An object of the invention is to provide an in-
vehicle control device which is able to protect the seal
material even when the seal material is interposed by a
fixing member to be fixed to a vehicle while suppressing
the protruding of the seal material toward the inner space.

Solution to Problem

[0017] In order to achieve the object, the present in-
vention includes: a first housing; a second housing which
is fixed to face the first housing; and a seal material which
seals an inner space, the inner space being disposed
between a flange of the first housing and a flange of the
second housing and formed by the first housing and the
second housing, wherein the first housing includes a
bank-shaped portion which is disposed on a side near
the inner space from the seal material, faces the flange
of the second housing, and suppresses the moving of
the seal material toward the inner space.

Advantageous Effects of Invention

[0018] According to the invention, it is possible to pro-
tect a seal material even when the seal material is inter-
posed by a fixing member to be fixed to a vehicle while
suppressing the protruding of the seal material toward
an inner space . Objects, configurations, and features
other than those described above will become clear
through the explanation about the following embodi-
ments.

Brief Description of Drawings

[0019]

[FIG. 1] FIG. 1 is a perspective view of an in-vehicle
control device according to a first embodiment of the

invention.
[FIG. 2] FIG. 2 is a cross-sectional view illustrating
main parts of the in-vehicle control device illustrated
in FIG. 1.
[FIG. 3] FIG. 3 is a cross-sectional view illustrating
main parts of the in-vehicle control device illustrated
in FIG. 1.
[FIG. 4] FIG. 4 is a cross-sectional view illustrating
main parts of an in-vehicle control device according
to a second embodiment of the invention.
[FIG. 5] FIG. 5 is a cross-sectional view illustrating
main parts of an in-vehicle control device according
to a third embodiment of the invention.
[FIG. 6] FIG. 6 is a cross-sectional view illustrating
main parts of an in-vehicle control device according
to a fourth embodiment of the invention.

Description of Embodiments

[0020] Hereinafter, the configurations and operational
effects of in-vehicle control devices according to first to
fourth embodiments of the invention will be described
using the drawings. Further, the same symbols in the
respective drawings indicate the same parts.

(First embodiment)

[0021] FIG. 1 is a perspective view illustrating an in-
vehicle control device according to a first embodiment of
the invention. Electronic components mounted in a board
are not illustrated. FIGS. 2 and 3 are cross-sectional
views illustrating main parts of a case of the in-vehicle
control device according to the first embodiment of the
invention.
[0022] As illustrated in FIG. 1, an in-vehicle control de-
vice 1 is configured by a printed wiring board 10 in which
the electronic components (not illustrated) are mounted,
a first housing 20 which is used to protect the printed
wiring board 10, a second housing 30 (cover) which seals
an inner space 11 (FIG. 3) paired with, a connector 60
which is connected to the printed wiring board 10, a seal
material 40 which is used for waterproof between the first
housing and the second housing, a seal material 41 which
is used for waterproof between a housing groove 62 (FIG.
2) of the connector 60 and a convex portion 21a (FIG. 2)
surrounding a plurality of openings which pass through
the first housing 20, a screw 50 which fixes the printed
wiring board 10 to the first housing 20 through a heat-
dissipating adhesive 42 between the printed wiring board
10 and the first housing 20, and a screw 51 which fixes
the first housing 20 and the second housing 30.
[0023] The first housing 20 stores the printed wiring
board 10 together with the second housing 30 therein,
and protects the printed wiring board 10 with the elec-
tronic component mounted therein from water and for-
eign materials. The first housing 20 is preferably made
of metal, and suitably aluminum in order to radiate heat
of the electronic component or to shield noises. In par-
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ticular, the shield effect is obtained in the in-vehicle con-
trol device 1 for a direct injection engine.
[0024] The first housing 20 is molded by an aluminum
die-casting method in which metal is used. In a case
where the in-vehicle control device is configured by elec-
tronic components which do not need to radiate heat or
shield, resin may be used as the material of the first hous-
ing 20. In the case of resin, the first housing 20 (case) is
molded by an injection molding method.
[0025] An external shape of the in-vehicle control de-
vice is about 240 mm 3 160 mm, has a comparatively
large size in the in-vehicle control device 1 disposed in
an engine room, and has a rectangular shape. The in-
vehicle control device disclosed in PTL 3 has a size of
about 160 mm 3 160 mm, and the in-vehicle control de-
vice of this embodiment is larger by 1.5 times or more
the size of the in-vehicle control device disclosed in PTL
3.
[0026] In the first housing 20, an opening 21 is provided
to pass through the first housing 20. The opening 21
serves to pass the connector. In the first housing 20, a
pressure is applied to the first housing 20 under trans-
portation and usage environments of a vehicle such as
an altitude change and a temperature change, and thus
the center portion of the first housing 20 is deformed in
a direction of regularities (an upward and downward di-
rection of FIG. 1). Therefore, the passing-through open-
ing 21 is preferably formed on the outer side from the
center of the case. A radiation fin 25 is formed on the
opposite side of the opening 21 to increase a heat ca-
pacity. The radiation fin 25 is directed, as illustrated in
FIG. 1, to be parallel to the long side of the first housing
20, or may be parallel to the short side of the first housing
20. It is preferable that the radiation fin is parallel to a
gate at the time of molding by the aluminum die-casting
method.
[0027] There are two types of positions of gates at the
time of molding by the aluminum die-casting method. As
the first position, a position near the short side of the
rectangular first housing and the opposite side of the
opening 21 is selected to be parallel to the longitudinal
direction of the connector 60 and the radiation fin 25, and
an overflow position is provided in a surface near the
short side of the opposite side of the gate or a surface
near the side surface.
[0028] In addition, as the second position, the gate is
provided near the long side of the rectangular first hous-
ing 20, and the overflow is provided near the long side
on the opposite side. In a case where the size is large
and the shape is rectangular, the molding is necessarily
finished in a time when aluminum is solidified. Therefore,
the second position of the gate is more preferable in that
fluidity can be improved and a casting failure can be re-
duced. When the fluidity is improved, there can be ob-
tained advantages that the air is prevented from being
mixed, defects of an aluminum die cast, such as cavities
and welding marks are prevented, the amount of alumi-
num flowing into the overflow is reduced, and it costs less

in molding. When the fluidity deteriorates and the molding
defects such as cavities and welding marks occur, a de-
terioration in thermal conductivity and cracks are caused,
and the strength and the external appearance are influ-
enced as well as deformation.
[0029] As illustrated in FIG. 3, in the first housing 20,
a peripheral groove 20a is provided all around the first
housing 20, and a shape 22 is provided on a side near
the inner space from the seal material 40 to prevent or
suppress the moving of the seal material 40 toward the
inner space.
[0030] In other words, the first housing 20 includes the
shape (bank-shaped portion) 22 which is disposed on a
side near the inner space 11 from the seal material 40
and faces the edge (flange) of the second housing 30 to
suppress the moving (flowing) of the seal material 40
toward the inner space 11. With this configuration, it is
possible to suppress the protruding of the seal material
40 toward the inner space. In addition, even though being
interposed by a bracket (fixing member) to be fixed to
the vehicle, the shape 22 (bank-shaped portion) comes
into contact with the second housing. Therefore, it is pos-
sible to protect the seal material 40.
[0031] The shape 22 is set to be higher than the pe-
ripheral groove 20a. The shape may be formed in a
stepped shape 22a as it goes toward the inner space. In
the stepped shape 22a, a first flat portion 23 is provided.
In other words, the shape 22 (bank-shaped portion) in-
cludes the first flat portion 23 which faces the edge
(flange) of the second housing 30.
[0032] In order to prevent the seal material 40 from
moving, the first flat portion 23 is preferably made long
to an extent that a casting failure does not occur in the
aluminum die-casting method. There is a need to secure
clearance such that the shape 22 does not come into
contact with the printed wiring board 10. In addition, the
first housing 20 is subjected to a shot blasting process
to make the surface rough in order to suppress the move-
ment of the seal material 40. In particular, when the pe-
ripheral groove 20a where the seal material 40 is applied
and the periphery of the shape 22 are increased in sur-
face roughness, the movement of the seal material 40
can be suppressed. The seal material 40 is exposed to
the outer side rather than the inner space, and thus crev-
ice corrosion caused by electrolytic corrosion does not
occur.
[0033] In the first housing 20, there are a plurality of
pedestals to fix the printed wiring board 10, and a ped-
estal subjected to a tapping process to fasten the screw
50 and a pedestal having profile irregularity where the
heat-dissipating adhesive member 42 are applied. In the
first housing 20, a pedestal to be fixed to the second
housing 30 through the screw 51 is also provided.
[0034] The second housing 30 is provided with an end
portion 33 all around the second housing 30, and the seal
material 40 is applied in a gap with the peripheral groove
20a of the first housing 20 for the protection from a foreign
material such as salt water which is required in an envi-
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ronmental specification of the engine room.
[0035] In other words, the second housing 30 faces
the first housing 20 and is fixed to the screw 51. The seal
material 40 seals the inner space which is disposed be-
tween the flange of the first housing 20 and the flange of
the second housing 30, and formed by the first housing
20 and the second housing 30. The first housing 20 in-
cludes the peripheral groove 20a which is adjacent to the
shape 22 (bank-shaped portion) and is filled with the seal
material 40. The second housing 30 includes the end
portion 33 which is inserted into the peripheral groove
20a. With this configuration, a waterproof property is im-
proved.
[0036] As a material of the cover, a metal-based or
aluminum-based steel sheet is preferable, and a resin or
aluminum die cast may be used. The metal does not
cause an influence of electromagnetic waves. Alterna-
tively, the metal is not affected by electromagnetic waves
compared to other materials.
[0037] The second housing 30 is preferably made of a
steel sheet having an even thickness, and molded by a
press molding method. In the case of the steel sheet, it
is preferable to use a sheet subjected to plating. The
plating is performed using a material such as zinc, alu-
minum, and magnesium having high corrosion resist-
ance in the engine room environment. In the case of a
preliminary plated steel sheet, a cutout surface at the
time of molding is not plated. Therefore, the end portion
33 is buried in the seal material 40 to protect the end
portion 33 from the corrosion. With the clearance be-
tween the end portion 33 and the peripheral groove 20a,
a sufficient thickness for keeping an adhesive force of
the seal material 40 is secured. A second flat portion 31
is provided on a side near the seal material to be parallel
to the first flat portion 23 in order to interpose the seal
material 40 together with the first housing 20. In other
words, the second housing 30 includes the second flat
portion 31 which faces the first flat portion 23.
[0038] The end portion 33 is molded by a bending press
molding method. The peripheral groove 20a and the end
portion 33 are preferably formed in a labyrinth structure.
A gap between the first flat portion 23 and the second
flat portion 31 becomes narrow, and there is a need to
form the gap to prevent the movement of the seal mate-
rial. In other words, a gap d between the shape 22 (bank-
shaped portion) and the second housing 30 is formed.
With this configuration, electrolytic corrosion can be pre-
vented for sure.
[0039] In the printed wiring board 10, the electronic
component is mounted using a conductive alloy such as
solder. Both surfaces may be used for the mounting. The
electronic component includes a passive component
such as a resistor and a capacitor and an active compo-
nent such as a semiconductor, and is mounted in the
printed wiring board by a surface mounting method or an
insertion mounting method. It is preferable to adopt the
electronic components having a long life span to with-
stand the engine room environment for a vehicle. As a

package of the electronic component, there are QFP
(Quad Flat Package) in which a lead terminal is extended,
a high density BGA (Ball Grid Array), and a high density
QFN (Quad For Non-Lead Package) in order to increase
a packaging density. The BGA has semicircular elec-
trodes formed by a surface tension of a conductive alloy
connected to terminals arranged in a lattice in a package
bottom, and is bonded to the printed wiring board 10 by
reflow. The QFN has a short terminal compared to the
QFP, and is connected to the printed wiring board 10 by
the conductive alloy. When a deformation amount of the
printed wiring board 10 is large, the bonding portion is
structurally easy to stress. Therefore, there is a need to
suppress a deformation amount of the printed wiring
board 10.
[0040] As illustrated in FIG. 1, the printed wiring board
10 is fixed to the pedestal, which is formed by a tapping
process, of the first housing 20 together with a plurality
of screws 50. In this case, the printed wiring board 10
and the pedestal having the profile irregularity of the first
housing 20 are fixed to interpose the heat-dissipating ad-
hesive 42, so that the heat of the electronic component
is thermally conducted to the pedestal through a via of
the printed wiring board and is transferred through the
surface of the first housing 20 including a fin.
[0041] A height position of the printed wiring board 10
is preferably at the center between the first housing 20
and the second housing 30. When the position is shifted
to any direction, the height of the mounting electronic
component is limited, and a tall electronic component is
not able to be disposed in both surfaces. In addition, the
in-vehicle control device 1 can be made low in height by
disposing the height position of the printed wiring board
10 at the center between the first housing 20 and the
second housing 30. By making the in-vehicle control de-
vice 1 low in height, it is possible to easily secure mount-
ing space in the engine room, and to easily receive wind
for cooling down.
[0042] The in-vehicle control device 1 of this embodi-
ment has a relatively large size in the in-vehicle control
device which is disposed in the engine room. Therefore,
four to seven screws 50 are used for fixation. The screws
50 are preferably positioned to be equally away from each
other while considering a layout of four corners of the
printed wiring board 10 and the electronic components.
In particular, the printed wiring board 10 in the vicinity of
the screw 50 is distorted. Therefore, it is preferable to
dispose the electronic component not to cause distortion
in the connector 60 and a contact portion of the conduc-
tive alloy of the BGA and the QFN, and thus the disposing
in the vicinity is not preferable. In addition, the screw 50
has a function of a case ground, and is electrically con-
nected to the first housing 20 through a GND wiring pat-
tern of the printed wiring board 10 and the screw 50. The
case ground preferably leads the wiring pattern of the
printed wiring board 10, and is placed at the four corners
of the printed wiring board 10.
[0043] The printed wiring board 10 is preferably a glass
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epoxy board which is made of layered glass fiber clothes
impregnated with an epoxy resin, and is a multilayered
board in which an insulator and a pattern are overlapped
by 4 to 6 layers because a high density mounting is re-
quired. In addition, a through wiring board in which the
layers are wired via through holes or a build-up board
made by a build-up method is preferable.
[0044] The heat-dissipating adhesive 42 transfers the
heat of the electronic component to the pedestal having
the profile irregularity of the first housing 20 through a
via of the printed wiring board. The heat is easily trans-
ferred as a thickness of the heat-dissipating adhesive 42
is thinner. When the first housing 20 is deformed in a
normal direction (the upper side of FIG. 1), the clearance
with respect to the printed wiring board 10 is widened.
Therefore, the heat-dissipating performance is wors-
ened, and thus it is effective to suppress the deformation
of the first housing 20. The electronic component of which
the heat is necessarily radiated is disposed below the
radiation fin 25.
[0045] The connector 60 is configured by a housing
61, a terminal 63, and a potting material (not illustrated).
[0046] The terminal 63 is press-molded using a high
thermal conductivity copper. The shape of the terminal
63 is straight, and is provided with a crushing portion at
the end to be easily led into the connector on a harness
side or a through hole of the printed wiring board. The
housing 61 is made of resin by an injection molding meth-
od, and pressed fit into the terminal 63. Alternatively, the
housing may be inserted and molded at the same time
with the terminal 63. The potting material is provided for
the purpose of sealing a gap between the housing 61
and the terminal 63.
[0047] The size of the connector 60 depends on the
number of electrodes of the terminal 63 and a width of
the terminal 63. The terminal 63 is configured by about
60 to 80 electrodes in total including signal terminals and
power terminals depending on a current capacity. The
power terminal is formed to have a wider width. The ter-
minal 63 and the through hole of the printed wiring board
10 are connected using a conductive alloy (not illustrated)
such as solder. In addition, a press fit terminal (not illus-
trated) may be used for the mechanical and electrical
connection.
[0048] In the first embodiment, there are provided three
connectors 60, but the number is not limited to "three"
and may be "three or more". Three or more openings 21
of the first housing are provided in accordance with the
number of connectors . The connector 60 at the center
is disposed on the outermost side, so that it is possible
to increase the mounting area of the electronic compo-
nent. In addition, the wiring pattern of the printed wiring
board is also not dense, and it can also be avoided that
the pattern wirings are overlapped.
[0049] The connector 60 of the first embodiment is as-
sembled in such a manner that the connector 60 is con-
nected to the outer side of the opening 21 of the first
housing 20 through the seal material 41. However, the

connector may be connected to the inner surface side of
the opening 21 of the first housing 20 through the seal
material 41 after being first connected to the printed wir-
ing board 10. When the connector 60 is connected from
the outer side of the opening 21 of the first housing 20,
there is an advantage that a sealing structure of the con-
nector 60 is miniaturized.
[0050] Regarding the connecting method of the con-
nector 60 to the first housing 20 in detail, the housing
groove 62 (FIG. 2) where the seal material 41 is buried
is provided around the housing bottom of the connector
60, the convex portion 21a of the opening of the first
housing 20 is fitted, and the seal material 41 is cured and
sealed. A labyrinth structure is formed to have the depth
of the housing groove 62 and the height of the convex
portion 21a of the opening of the first housing, and the
protection from a foreign material such as salt water is
achieved which is required in an environmental specifi-
cation of the engine room. Since the seal material 41 fills
the housing groove 62 and the clearance of the convex
portion 21a of the opening of the case, the amount of
clearance and the seal material 41 is determined in con-
sideration of an assembly error. For example, when the
inner portion of the first housing 20 is expanded due to
an influence of heat and pressure and the surrounding
portion of the connector of the first housing is deformed
in a normal direction (the upper side of FIG. 2), the seal
material 41 serves as a buffering material. However,
since the clearance is small, the connector 60 is also
deformed at the same time. The deformation of the con-
nector 60 affects also on the terminal 63, and thus the
printed wiring board 10 is also deformed through a con-
ductive adhesive at the same time.
[0051] As the seal material 41, a silicon adhesive hav-
ing heat resistance, water resistance, chemical resist-
ance, and flexibility is suitable for the protection from a
foreign material such as salt water which is required in
an environmental specification of the engine room.
[0052] As the seal material 40, a silicon adhesive is
suitable similarly to the seal material 41. In particular,
when the pressure in the first housing 20 is changed due
to a temperature change, an internal pressure is applied
onto the first housing 20 and the center of the first housing
20 is bent and deformed in a normal direction (the upper
side of FIG. 1), and thus the center of the long side of
the first housing 20 is most deformed. Therefore, the seal
material 40 has an adhesive force to endure such a de-
formation.
[0053] The second housing 30 is provided with holes
at four corners through which the screws 51 pass to be
fixed to the first housing 20. The second housing 30 and
the first housing 20 are fixed by the screws 51 together
with the seal material 40. The screws 51 are preferably
disposed at four corners in order not to complicate an
application locus of the seal material 40. In this embod-
iment, since the in-vehicle control device is larger by 1.5
times the size compared to a conventional in-vehicle con-
trol device, a thin material is chosen for the second hous-
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ing 30. However, a rib, a dimple, or a step is provided to
secure strength.
[0054] According to this embodiment, it is possible to
provide a seal structure of the in-vehicle control device
which is excellent in environment resistance such as salt
water compared to a conventional electronic control de-
vice, has a shape to suppress the movement of the seal
member toward the inner space, and suppresses the pro-
truding of the seal material toward the inside.
[0055] As described above, according to this embodi-
ment, it is possible to protect the seal material even when
the seal material is interposed between the fixing mem-
bers to be fixed to the vehicle while suppressing the pro-
truding of the seal material toward the inner space.

(Second embodiment)

[0056] FIG. 4 is a cross-sectional view illustrating main
parts of an in-vehicle control device according to a sec-
ond embodiment of the invention. As illustrated in FIG.
4, at least parts of the first flat portion 23 of the first hous-
ing 20 and the second flat portion 31 of the second hous-
ing 30 come into contact on the inner space side from
the seal material 40. In other words, the shape 22 (bank-
shaped portion) abuts on the second housing 30. With
this configuration, it is possible to prevent the seal ma-
terial 40 from moving toward the inner space. In addition,
it is also possible to protect the seal material by interpos-
ing the seal material by a bracket (fixing member) which
is fixed to the vehicle.
[0057] In addition, a third flat portion 24 is provided on
the opposite side of the first flat portion 23 of the first
housing 20, and a fourth flat portion 32 is provided on
the opposite side of the second flat portion of the second
housing 30. When a distance between the third flat por-
tion 24 and the fourth flat portion 32 is set to be a height
"H", a dimension of the height H is determined for sure
without depending on the height of the seal material 40
even when there is a variation in the amount of applying
the seal material 40. When the metals come into contact
to each other, there is obtained a seal structure which
does not damage the seal material 40.
[0058] According to this embodiment, it is possible to
provide a seal structure of an in-vehicle control device
which is excellent in environment resistance such as salt
water compared to a conventional electronic control de-
vice, has a shape to prevent the movement of the seal
member toward the inner space, prevents the seal ma-
terial from protruding toward the inner side, and does not
damage the seal material.

(Third embodiment)

[0059] FIG. 5 is a cross-sectional view illustrating main
parts of an in-vehicle control device according to a third
embodiment of the invention. FIG. 5 illustrates the vicinity
of the screw 51 which fixes the first housing 20 and the
second housing 30. In order to make the screw 51 wa-

terproof, a screw surrounding groove 20b is provided in
the first housing 20. A stepped shape 22b which is lower
than the shape 22 is provided on the outer side of the
screw surrounding groove 20b. The seal material 40 is
applied in the screw surrounding groove 20b at four cor-
ners, and the screw surrounding groove 20b is preferably
formed in a stepped shape in order to secure a seal
length.
[0060] In other words, the screw surrounding groove
20b has a stepped shape. With this configuration, the
seal length becomes long, and the waterproof property
of the portion where the seal material 40 and the screw
surrounding groove 20b abut is improved. The in-vehicle
control device is provided with the screw 51 (fastening
member) which fastens the first housing 20 and the sec-
ond housing 30. The shape 22 (bank-shaped portion) is
disposed on the inner space side from the screw 51. With
this configuration, it is possible to suppress the protruding
of the seal material 40 toward the inner space. In addition,
with the fastening force of the screw 51, it is possible to
suppress that the seal material 40 is damaged.
[0061] In addition, there is also a need to secure a suf-
ficient seal length by the seal material 40 on a side near
the second flat portion 31 of the second housing 30. In
a case where too much seal material 40 is applied, the
seal material 40 may protrude between the peripheral
groove 20a and the screw surrounding groove 20b.
[0062] According to this embodiment, it is possible to
provide a seal structure of an in-vehicle control device
which is excellent in environment resistance such as salt
water compared to a conventional electronic control de-
vice, has a shape to suppress the movement of the seal
member toward the inner space, prevents the seal ma-
terial from protruding to the inner side, and does not dam-
age the seal material.

(Fourth embodiment)

[0063] FIG. 6 is a cross-sectional view illustrating main
parts of an in-vehicle control device according to a fourth
embodiment of the invention. As illustrated in FIG. 6, a
fixing member 70 such as a bracket of the vehicle can
be fixed to the third flat portion 24 of the first housing 20,
and to the fourth flat portion 32 on the rear side of the
second flat portion 31 of the second housing 30. Since
there are provided with the third flat portion 24 and the
fourth flat portion 32, the in-vehicle control device 1 can
be fixed to be interposed by the fixing member 70 over
the entire periphery or partially. The in-vehicle control
device 1 can also be fixed to the fixing member 70 while
sliding. Since there is no interference with the fixing mem-
ber 70, the outer wall of the peripheral groove 20a is
preferably made lower than the height H, and a draining
performance is high since there is no place where the
salt water accumulates. In addition, the amount of the
seal material 40 is adjusted such that the protruding
height of the seal material 40 toward the outer side is
equal to or less than the height H. The fixing member 70
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may be made of a resin or a steel sheet. Similarly to a
snap fitting, the first flat portion 23 and the second flat
portion 31 have a narrow gap therebetween or come into
contact even when an interposing force of the fixing mem-
ber 70 is strong. Therefore, it is possible to provide a seal
structure which does not damage the seal material 40.
[0064] Herein, the shape 22 (bank-shaped portion) is
disposed between a portion of the first housing 20 abut-
ting on the fixing member 70 which interposes the in-
vehicle control device to be fixed to the vehicle, and a
portion of the second housing 30 abutting on the fixing
member 70. With this configuration, even when being
interposed by the fixing member 70, the shape 22 (bank-
shaped portion) comes into contact with the second
housing, so that it is possible to protect the seal material
40.
[0065] According to this embodiment, it is possible to
provide an in-vehicle control device which is excellent in
environment resistance such as salt water compared to
a conventional electronic control device, has a shape to
suppress the movement of the seal member toward the
inner space, prevents the protruding of the seal material
toward the inner side, and has a high attaching flexibility
depending on a fixing method of the vehicle without dam-
age on the seal material.
[0066] Further, the invention is not limited to the above
embodiments, and various modifications can be made.
For example, the embodiments are described in a clearly
understandable way for the invention, and thus the in-
vention is not necessarily to provide all the configurations
described above. In addition, some configurations of a
certain embodiment may be replaced with the configu-
rations of another embodiment, and the configuration of
the other embodiment may also be added to the config-
uration of a certain embodiment. In addition, additions,
omissions, and substitutions may be made on some con-
figurations of each embodiment using other configura-
tions.
[0067] In the above embodiment, the peripheral
groove 20a is provided in the first housing 20, and the
end portion 33 which is inserted into the peripheral groove
20a is provided in the second housing 30. However, the
end portion 33 may be provided in the first housing 20,
and the peripheral groove 20a may be provided in the
second housing 30.
[0068] The embodiments of the invention may be the
following aspects.
[0069]

(1) An in-vehicle control device including:

a plurality of housings; and
a seal member which is provided between the
plurality of housings to seal an inner space
formed by the plurality of housings,
in which at least one of the plurality of housings
is provided on a side near the inner space from
the seal member to have a shape to suppress

the moving of the seal member toward the inner
space.

(2) The in-vehicle control device according to (1),
in which the in-vehicle control device includes a
board in which an electronic component is mounted,
in which the plurality of housings include a first hous-
ing, and a second housing which pairs up with the
first housing to form the inner space to store the
board, and
in which the seal member is provided between the
first housing and the second housing.
(3) The in-vehicle control device according to (2),
in which the seal member is provided in all the pe-
ripheral portion between a first flat portion provided
around the first housing and a second flat portion
provided around the second housing.
(4) The in-vehicle control device according to any
one of (2) and (3),
in which the shape is formed such that a gap between
the plurality of housings where the seal member is
provided is narrow on a side near the inner space
compared to the outer side of the plurality of hous-
ings.
(5) The in-vehicle control device according to (4),
in which the shape is formed in a stepped shape in
which a portion on a side near the inner space is
narrow compared to the outer side of the plurality of
housings.
(6) The in-vehicle control device according to any
one of (2) and (3),
in which the shape is formed by surface treatment
of the plurality of housings.
(7) The in-vehicle control device according to (4),
in which at least a part of the plurality of housings
comes into contact on a side near the inner space
from the seal member.
(8) The in-vehicle control device according to (4),
in which a gap between the plurality of housings is
narrow in a place interposed by a fixing member of
a vehicle compared to other places.
(9) A housing for an in-vehicle control device which
stores a board in which an electronic component is
mounted, including:

a plurality of housings,
in which at least one of the plurality of housings
has a shape in which a gap between the plurality
of housings is narrow on a side near an inner
space compared to the outer side of the plurality
of housings.

Reference Signs List

[0070]

1 in-vehicle control device
10 printed wiring board
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11 inner space
20 first housing
20a peripheral groove
20b screw surrounding groove
21 opening
21a convex portion of opening
22 shape
22a stepped shape
22b low stepped shape
23 first flat portion
24 third flat portion
25 radiation fin
30 second housing
31 second flat portion
32 fourth flat portion
33 end portion
40 seal material
41 seal material
42 heat-dissipating adhesive
50 screw
51 screw
60 connector
61 housing
62 housing groove
63 terminal
70 fixing member
H height

Claims

1. An in-vehicle control device, comprising:

a first housing;
a second housing which is fixed to face the first
housing; and
a seal material which seals an inner space, the
inner space being disposed between a flange of
the first housing and a flange of the second hous-
ing and formed by the first housing and the sec-
ond housing,
wherein the first housing includes a bank-
shaped portion which is disposed on a side near
the inner space from the seal material, faces the
flange of the second housing, and suppresses
the moving of the seal material toward the inner
space.

2. The in-vehicle control device according to claim 1,
wherein a gap is formed between the bank-shaped
portion and the second housing.

3. The in-vehicle control device according to claim 1,
wherein the bank-shaped portion abuts on the sec-
ond housing.

4. The in-vehicle control device according to claim 1,
wherein the bank-shaped portion includes a first flat

portion which faces the flange of the second housing.

5. The in-vehicle control device according to claim 4,
wherein the second housing includes a second flat
portion which faces the first flat portion.

6. The in-vehicle control device according to claim 1,
wherein the first housing or the second housing has
a groove which abuts on the bank-shaped portion
and is filled with the seal material.

7. The in-vehicle control device according to claim 6,
wherein the first housing or the second housing in-
cludes an end portion which is inserted into the
groove.

8. The in-vehicle control device according to claim 6,
wherein the groove has a stepped shape.

9. The in-vehicle control device according to claim 1,
further comprising:

a fastening member which fastens the first hous-
ing and the second housing,
wherein the bank-shaped portion is disposed on
a side near the inner space from the fastening
member.

10.  The in-vehicle control device according to claim 1,
wherein the bank-shaped portion is disposed be-
tween a portion of the first housing abutting on a
fixing member which interposes the in-vehicle con-
trol device to be fixed to a vehicle and a portion of
the second housing abutting on the fixing member.
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