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(57) Providing a highly reliable electronic control de-
vice capable of achieving both low cost and productivity.
An electronic control device including an electronic com-
ponent, a control substrate on which the electronic com-
ponent is mounted, and a sealing resin that seals the
control substrate, the electronic control device being in-
stalled outside the vehicle cabin or in the engine com-
partment, the electronic control device further including
a housing case that fixes the control substrate, and an
outer periphery of the housing case being covered with
a sealing resin.
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Description

Technical Field

[0001] The present invention relates to an electronic
control device such as an engine control unit and an au-
tomatic transmission control unit used for an automobile,
and particularly to a casing structure of the electronic
control device.

Background Art

[0002] With the background of environmental and en-
ergy problems, the trend of automobile electronics is ac-
celerating, and the number of electronic control devices
installed has been greatly increasing. This leads to limi-
tation of installation space for the electronic control de-
vices, and thus, the electronic control devices are inevi-
tably installed in an engine compartment with severe en-
vironmental conditions compared with other locations of
an automobile. On the other hand, with a trend of an
expanded cabin space to achieve enhanced comforta-
bility of an automobile, the engine compartment has been
downsized. This necessitates arrangement of a large
number of electronic control devices and wire harnesses
in a downsized engine compartment, leading to a diffi-
culty in layout, an increase in weight, and increase in
cost. This generates a demand for an electronic control
device that is smaller, lighter, and lower in cost. In addi-
tion, the wire harness tends to be shortened. This results
in, for example, installation of the engine control device
at a position closer to the engine, leading to a concern
about an influence of high heat and high vibration of the
engine on the engine control device. To cope with this,
there is a need to enhance heat resistance and vibration
resistance of the electronic control device. As a counter-
measure, there is a known structure in which a control
substrate on which electronic components are mounted
is sealed with resin (see PTL 1).
[0003] An electric-electronic module described in PTL
1 includes an electronic circuit board on which an elec-
tronic circuit is mounted and a metal base for mounting
the electronic circuit board, in which the electronic circuit
board is sealed with a resin, and a resin composition is
filled in an outer peripheral portion of a bonding interface
between the metal base and the sealing resin. With this
configuration, even when the bonding interface between
the sealing resin and the metal base peels off, it is pos-
sible to suppress contact of the outer peripheral portion
of the bonding interface with an external environment,
and suppress the contact of the electronic circuit board
with the external environment.

Citation List

Patent Literatures

[0004] PTL 1: JP 2010-56186 A

Summary of Invention

Technical Problem

[0005] Filling the resin composition, however, along
the outer peripheral portion of the bonding interface be-
tween the metal base and the sealing resin poses a prob-
lem of lower production efficiency due to an additional
filling step and higher cost due to the use of the resin
composition. Moreover, in view of long-term reliability,
there is a need to provide a measure to reduce a peeling
stress due to a difference in the thermal expansion co-
efficient between the metal base and the sealing resin at
the time of an environmental temperature change, which
is one of the main factors of peeling the bonding interface.
Furthermore, while water is unlikely to stay by filling the
resin composition in a recess formed between the sealing
resin and a rising surface, there is a concern about water
staying in the outer peripheral portion of the bonding in-
terface depending on the angle at which the product is
installed.
[0006] This makes it a problem to provide a highly re-
liable electronic control device capable of simplifying the
production process at low cost.

Solution to Problem

[0007] An electronic control device including an elec-
tronic component, a control substrate on which the elec-
tronic component is mounted, and a sealing resin that
seals the control substrate, the electronic control device
being installed outside the vehicle cabin or in the engine
compartment, the electronic control device further includ-
ing a housing case that fixes the control substrate, and
an outer periphery of the housing case being covered
with a sealing resin.

Advantageous Effects of Invention

[0008] According to the present invention, it is possible
to provide a highly reliable electronic control device
achieving both low cost and productivity.

Brief Description of Drawings

[0009]

[FIG. 1] FIG. 1 is a cross-sectional view of an elec-
tronic control device.
[FIG. 2] FIG. 2 is a configuration and an assembly
procedure of an electronic control device of a first
embodiment.
[FIG. 3] FIG. 3 is an enlarged cross-sectional view
of a thermal caulking portion of a second embodi-
ment.
[FIG. 4] FIG. 4 is a configuration of an electronic con-
trol device of a third embodiment.
[FIG. 5] FIG. 5 is a configuration and an assembly
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procedure of an electronic control device of a fourth
embodiment.
[FIG. 6] FIG. 6 is a configuration and an assembly
procedure of an electronic control device of a fifth
embodiment.

Description of Embodiments

[0010] Hereinafter, a configuration and an assembly
procedure of an electronic control device according to
specific embodiments of the present invention will be de-
scribed with reference to the accompanying drawings.

First Embodiment

[0011] FIG. 1 is a cross-sectional view illustrating an
electronic control device 30 according to the first embod-
iment.
[0012] FIG. 2 is a configuration and an assembly pro-
cedure of the electronic control device 30 illustrated in
FIG. 1.
[0013] As illustrated in FIGS. 1 and 2, the electronic
control device 30 according to the present invention in-
cludes a control substrate 2 on which an electronic com-
ponent 1 such as a microcomputer is mounted, a housing
case 3 as a plate member, a connector 4, and a sealing
resin 5.
[0014] As illustrated in FIG. 2(a), the housing case 3
may be integrally molded together with a heat sink 7 hav-
ing a heat dissipation fin 6 for dissipating heat generated
from electronic components to the outside of the elec-
tronic control device 30, an electromagnetic shield unit
8 that shields electromagnetic noise, and a fixture for
vehicle mounting 9 for fixing the electronic control device
30 to a vehicle. The material is preferably a metal material
having high thermal conductivity, shielding property and
rigidity, and it is preferable to use aluminum or an alumi-
num alloy from the viewpoints of mass productivity,
weight reduction, heat dissipation property, and cost. By
integrating the heat sink 7, the shield unit 8, and the fixture
for vehicle mounting 9 in this manner, it is possible to
reduce the number of components, leading to cost re-
duction and enhancement of productivity.
[0015] With the fixture for vehicle mounting 9 integrally
molded with the housing case 3, heat dissipated from the
electronic component 1 towards the housing case 3 such
as the heat sink 7 enables enhanced heat dissipation
property to the vehicle body via the fixture for vehicle
mounting 9.
[0016] In order to enhance a contact property with the
sealing resin 5, the surface of the housing case 3 may
preferably be roughened or oxidized by anodic oxide
coating. This enhances a contact force between the
housing case 3 and the sealing resin 5, makes it difficult
for the sealing resin 5 to peel off against stress generated
by an environmental temperature change, vibration, or
the like, leading to enhancement of contact reliability.
[0017] As illustrated in FIG. 2(b), the connector 4 is

formed by fabricating a connector unit assembly 12 con-
stituted with a terminal 10 for connecting a vehicle-side
harness with the control substrate 2, and a fixing plate
11 for aligning and holding the terminals 10 at a pre-
scribed pitch. The fixing plate 11 includes pins 13 for
increasing insertability into the housing case 3 to be de-
scribed below and for facilitating positioning. The number
of the pins 13 is preferably two or more. The material of
the terminal 10 may preferably be copper or a copper
alloy from the viewpoint of conductivity, downsizing, and
cost. The material of the fixing plate 11 may preferably
be a polybutylene terephthalate (PBT) resin, a polyamide
(PA) 66 resin, and a polyphenylene sulfide (PPS) resin
from the viewpoint of light weight and excellent heat re-
sistance.
[0018] Subsequently, as illustrated in FIG. 2(c), the
housing case 3 and the connector unit assembly 12 are
assembled to each other. At that time, the pins 13 of the
connector unit assembly 12 are inserted into mutually
opposing penetration holes on the housing case 3, and
the fixing plate 11 is brought into contact with the housing
case 3, thereby positioning the connector unit assembly
12 and the housing case 3.
[0019] When the position of the connector unit assem-
bly 12 with respect to the housing case 3 is determined,
tips of the pins 13 protruding from the housing case 3 are
fixed by thermal caulking as illustrated in FIG. 2(d).
[0020] After the connector unit assembly 12 is fixed,
the control substrate 2 on which the electronic compo-
nent 1 such as a microcomputer is mounted is assembled
to the die casting case 3 as illustrated in FIGS. 2(e) and
2(f). At that time, an electronic component susceptible to
external electromagnetic noise and an electronic com-
ponent likely to generate electromagnetic noise, such as
a microcomputer and a quartz oscillator, are mounted on
a surface of the control substrate 2 facing the housing
case 3. This configuration enables the electronic com-
ponent 1 to be surrounded by wiring layers of the housing
case 3 and the control substrate 2, leading to enhance-
ment of the electromagnetic shielding property. In order
to further enhance the electromagnetic shielding proper-
ty, it is preferable to provide a solid pattern in one layer
of the wiring layers of the control substrate 2 or in the
periphery where the electronic component 1 is mounted.
This makes it possible to also enhance the shielding prop-
erty against electromagnetic noise from the surface not
facing the housing case 3.
[0021] A resin wiring board based on glass epoxy resin
or the like is used as the control substrate 2. In connecting
the electronic component 1 to the control substrate 2, a
lead-free solder such as Sn-Cu solder, Sn-Ag-Cu solder,
and Sn-Ag-Cu-Bi solder is applied. By setting the control
substrate 2 on a substrate receiving unit (not illustrated)
of the housing case 3, the position in a height direction
is determined, and subsequently the control substrate 2
is fixed to the housing case 3 using screws (not illustrat-
ed). The number of fixation points by screws may pref-
erably be three or more. In connecting the terminal 10 of
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the connector unit assembly 12 with the control substrate
2, a lead-free solder such as Sn-Cu solder, Sn-Ag-Cu
solder, and Sn-Ag-Cu-Bi solder is applied to a through
hole portion 17 of the control substrate 2, into which the
terminal 10 is inserted, so as to achieve connection. Note
that the type of the connector 4 may be a surface mount-
ing type or a press fit type.
[0022] What is important here is a method of fixing the
connector unit assembly 12. Specifically, in a case where
the connector unit assembly 12 is fixed to the control
substrate 2 instead of the housing case 3, the positioning
pin 13 is to be inserted into the control substrate 2. This
would generate a need to provide a penetration hole for
the positioning pin 13 on the control substrate 2, and
increase the substrate area correspondingly. Moreover,
in a case where the terminal 10 of the connector unit
assembly 12 and the through hole portion 17 of the con-
trol substrate 2 are joined with each other, the connector
unit assembly 12 and the control substrate 2 individually
expand and contract due to a thermal history by joining.
In this process, however, there is a difference in the
amount of expansion and contraction between the con-
nector unit assembly 12 and the control substrate 2, lead-
ing to generation of warping in the connector unit assem-
bly 12 and the control substrate 2 after joining. Further-
more, due to greater rigidity of the housing case 3 and
the flat shape of a substrate receiving surface, fixing the
connector unit assembly 12 and the control substrate 2
joined with each other to the housing case 3 would bring
the warping of the connector unit assembly 12 and the
control substrate 2 with low rigidity back to a former state.
This would generate a peeling stress in a joint portion
between the terminal 10 and the through hole portion 17.
[0023] To cope with this problem, as described in the
embodiment, the method of fixing the connector unit as-
sembly 12 may preferably include first fixing the connec-
tor unit assembly 12 to the housing case 3, and thereafter
joining the terminal 10 of the connector unit assembly 12
to the through hole portion 17 of the control substrate 2.
By additionally implementing this method, it is possible
to further suppress the warping of the connector unit as-
sembly 12 and the control substrate 2, and also to sup-
press generation of stress at the joint portion between
the terminal 10 and the through hole portion 17.
[0024] As illustrated in FIG. 2(g), a sub-assembly 20
fabricated in this manner is set in a mold for resin sealing.
In the present embodiment, the sub-assembly is set on
an upper die 18 that is a movable die, then the upper die
is moved and set onto a lower die 19 as a fixed die. The
fin portion 6 of the housing cover 3 to be desirably ex-
posed from the resin 5 after resin sealing and the fixture
for vehicle mounting 9 have a structure to be held by a
mold in order to prevent entry of resin during resin mold-
ing.
[0025] For the purpose of ensuring the fluidity of the
sealing resin 5 and enabling the resin to fill over narrower
sites inside of the mold, it is preferable to preheat the
mold, the sub-assembly, and the resin. The sealing resin

5 may be a thermosetting epoxy resin, an unsaturated
polyester resin, or a thermoplastic resin. Examples of
sealing methods include transfer molding, compression
molding, injection molding, and hot melt. Physical prop-
erty values of the sealing resin 5 are desirably such that
the linear expansion coefficient is 10 to 30 3 10-6/°C,
and thermal conductivity is 0.5 to 3 W/mK.
[0026] After completion of resin filling into the mold,
the sealing resin 5 is cured in the mold. After curing, the
mold is opened and the resin molded product is taken
out to complete fabrication of the electronic control device
illustrated in FIG. 2(h).
[0027] At that time, the entire surface of an outer pe-
riphery 22 of the housing case 3 except the fixture for
vehicle mounting 9 is preferably covered with the sealing
resin 5 as illustrated in FIG. 1. This configuration increas-
es a contact length from the control substrate 2 to a con-
tact end 23 of the housing case 3 and the sealing resin
5 more than a case where the outer periphery 22 of the
housing case 3 is not covered with the sealing resin 5,
making it possible to enhance waterproof and anti-saline
reliability. Furthermore, the structure in which the outer
periphery 22 is covered with the sealing resin 5 has an
effect of being capable of suppressing deformation of the
housing case 3 against vibration and heat influence by
the sealing resin 5, leading to enhancement of waterproof
and anti-saline reliability even in an environment having
vibration and heat influence. In addition, suppressing the
deformation of the housing case 3 against the vibration
and the thermal influence by the sealing resin 5 makes
it possible to reduce the distortion given by the deforma-
tion of the housing case 3 to a solder connecting portion
joining the control substrate 2 and the electronic compo-
nent 1, leading to enhancement of solder connection re-
liability.
[0028] Note that the fixture for vehicle mounting 9 may
also be covered with the sealing resin 5. This eliminates
the contact end of the housing case 3 and the sealing
resin 5, and thus, enhances contact reliability.
[0029] Moreover, the surface of the housing case 3
and the surface of the sealing resin 5 may preferably be
on a same surface at the contact end 23 of the housing
case 3 and the sealing resin 5. This makes it possible to
suppress accumulation of water, salt water, and foreign
matter at the contact end 23.
[0030] In addition, it is further preferable to cover the
thermal caulking portion of the connector terminal fixing
plate 11 with the sealing resin 5. This makes it possible
to suppress deterioration of the thermal caulking portion
and suppress entry of water and salt water from the ther-
mal caulking portion.
[0031] Finally, a housing 21 of the connector 4 is also
integrally molded with the sealing resin 5. This can omit
necessity to provide the connector housing as a separate
component, leading to reduction of the number of com-
ponents, and probably leading to a cost advantage and
productivity enhancement.

5 6 



EP 3 358 920 A1

5

5

10

15

20

25

30

35

40

45

50

55

Second Embodiment

[0032] The configuration of a second embodiment will
be described in comparison with the first embodiment.
While the first embodiment is a case where a rising por-
tion of the outer periphery of the housing case 3 rises
vertically, the second embodiment provides a form in-
cluding an inclined portion 14 as illustrated in FIG. 3. This
increases a bonding area with the sealing resin 5 as com-
pared with the case of rising vertically, leading to en-
hancement of contact reliability.

Third Embodiment

[0033] The configuration of a third embodiment will be
described in comparison with the first embodiment. While
the first embodiment is a case where a rising portion of
the outer periphery of the housing case 3 rises vertically,
the third embodiment provide a form including a recess
15 as illustrated in FIG. 4. This increases a bonding area
with the sealing resin 5 as compared with the case of
rising vertically and having the inclined portion, leading
to enhancement of contact reliability.

Fourth Embodiment

[0034] The configuration of a fourth embodiment will
be described in comparison with the first embodiment.
While the first embodiment has a structure in which the
heat dissipation fin portion 6 of the housing case 3 is
exposed from the sealing resin 5, the fourth embodiment
will give description of a configuration and an assembling
procedure of the electronic control device 30 in a case
where the heat dissipation fin portion 6 of the housing
case 3 is covered by the sealing resin 5 with reference
to FIG. 5.
[0035] As illustrated in FIG. 5(a), the width or the depth
for engraving a mold 25 in the heat dissipation fin 6 portion
is increased to be larger than the heat dissipation fin 6
so as to form a space between the heat dissipation fin
and the mold. In addition, a penetration hole 24 is pro-
vided between the heat dissipation fins 6 of the housing
case 3. A plurality of the penetration holes 24 may be
provided. This configuration makes it possible to supply
the sealing resin 5 to the heat dissipation fin portion 6
through the penetration hole 24 at the time of resin mold-
ing as illustrated in FIG. 5(b). A sealing resin 5a covering
the heat dissipation fin 6 preferably has a thickness of
several tens of mm. This would enhance the heat radia-
tion rate and thus, probably enhance the heat dissipation
property.

Fifth Embodiment

[0036] The configuration of a fifth embodiment will be
described in comparison with the second embodiment.
While the fifth embodiment has a structure in which the
heat dissipation fin portion 6 of the housing case 3 is

covered with the sealing resin 5, the third embodiment
will give a description of a configuration and an assembly
procedure of the electronic control device 30 in a case
where the sealing resin 5a that covers the heat dissipa-
tion fin 6 of the housing case 3 and a sealing resin 5b
that covers the rising portion on the outer periphery of
the housing case are integrated, with reference to FIG. 6.
[0037] As illustrated in FIG. 6(a), it is configured such
that a region surrounded by the end portion of the heat
dissipation fin 6 and the rising portion of the outer periph-
ery of the housing case includes a clearance (gap) with-
out being pressed by the mold 25. This causes the sealing
resin 5 to be also supplied from the outer periphery of
the housing case toward the heat dissipation fin 6 at the
time of resin molding, enhancing resin filling property as
compared with the second embodiment. Furthermore,
as illustrated in FIG. 6(b), by integrating the sealing resin
5a that covers the heat dissipation fin 6 of the housing
case 3 and the sealing resin 5b that covers the rising
portion of the outer periphery of the housing case, the
contact end of the housing case 3 and the sealing resin
5 is eliminated, leading to enhancement of the contact
reliability.
[0038] As above, embodiments of the control device
according to the present invention have been described.
The present invention is not limited to the above-de-
scribed embodiments but may include various design
modifications without departing from the spirit according
to the present invention described in claims.

Reference Signs List

[0039]

1 electronic component
2 control substrate
3 housing case
4 connector
5 sealing resin
5a sealing resin to cover heat dissipation fin
5b sealing resin to cover rising portion of outer pe-
riphery of housing case
6 heat dissipation fin
7 heat sink
8 electromagnetic shield unit
9 fixture for vehicle mounting
10 terminal
11 fixing plate
12 connector unit assembly
13 pin
14 slope
15 recess
17 through hole portion
18 upper mold
19 lower mold
20 sub-assembly
21 connector housing
22 outer periphery of housing case
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23 contact end of housing case and sealing resin
24 penetration hole
25 mold
30 electronic control device

Claims

1. An electronic control device comprising:

an electronic component;
a control substrate on which the electronic com-
ponent is mounted; and
a sealing resin that seals the control substrate,
the electronic control device being installed out-
side a vehicle cabin or in an engine compart-
ment,
the electronic control device further including a
plate member facing the control substrate, and
at least a portion of an outer periphery of the
plate member being covered with the sealing
resin.

2. The electronic control device according to claim 1,
wherein the control substrate is fixed to the plate
member, and at least a portion of the plate member
is sealed with the sealing resin.

3. The electronic control device according to claim 2,
wherein the plate member includes a rising portion
on an outer periphery,
the plate member has a recessed shape, and
the control substrate is housed in the plate member.

4.  The electronic control device according to claim 3,
wherein a surface of the plate member and a surface
of the sealing resin are on a same surface at an end
of a contact surface between the plate member and
the sealing resin.

5. The electronic control device according to any one
of claims 2 to 4,
wherein the plate member includes a fixture for ve-
hicle body mounting provided for attaching the elec-
tronic control device to a vehicle body, and
the sealing resin covers the outer periphery of the
plate member except for the fixture for vehicle body
mounting.

6. The electronic control device according to any one
of claims 2 to 5,
wherein the plate member includes a heat dissipa-
tion fin, and
the heat dissipation fin is covered with the sealing
resin.

7. The electronic control device according to claim 6,
wherein the sealing resin covering the heat dissipa-

tion fin is connected with the sealing resin on the
outer periphery of the plate member.

8.  The electronic control device according to any one
of claims 6 and 7,
wherein the plate member includes a penetration
hole, and
the sealing resin covering the heat dissipation fin via
the penetration hole is connected with a sealing resin
filling a portion between the plate member and the
control substrate.

9. The electronic control device according to any one
of claims 2 to 8,
wherein a surface of a portion of the plate member
coming in close contact with the sealing resin is
roughened or oxidized.

10. The electronic control device according to any one
of claims 2 to 9, wherein the plate member is formed
of one of aluminum and an aluminum alloy.

11. The electronic control device according to any one
of claims 2 to 10,
wherein the sealing resin is a thermosetting resin.

12. The electronic control device according to any one
of claims 2 to 11, wherein a linear expansion coeffi-
cient of the sealing resin is 10 to 30 3 10-6 /°C.

13.  The electronic control device according to any one
of claims 2 to 12,
wherein thermal conductivity of the sealing resin is
0.5 to 3 W/mK.

14. A method for manufacturing a vehicle-mounted elec-
tronic control device, the method comprising:

a setting step of fixing a plate member including
a heat dissipation fin and a penetration hole to
a mold so as to provide a space between the
heat dissipation fin and the mold; and
a sealing step of sealing, with resin, the plate
member and the control substrate fixed in a state
of facing the plate member,
wherein the sealing step covers at least a portion
of an outer periphery of the plate member with
the resin, and fills the resin between the plate
member and the control substrate into a portion
between the heat dissipation fin and the mold
via the penetration hole.

15. A method for manufacturing a vehicle-mounted elec-
tronic control device, the method comprising:

a setting step of fixing a plate member including
a heat dissipation fin and a penetration hole to
a mold so as to provide a gap between the heat
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dissipation fin and the mold; and
a sealing step of sealing, with resin, the plate
member and the control substrate fixed in a state
of facing the plate member,
wherein the sealing step covers at least a portion
of an outer periphery of the plate member with
the resin, and fills the resin into a portion be-
tween the heat dissipation fin and the mold via
the gap.
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