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(54) ONBOARD CONTROL DEVICE

(57) Provided is an inexpensive and highly reliable
resin sealed-type onboard electronic control device to be
mounted in a vehicle such as an engine control unit and
a control unit for automatic transmission, which have a
heat dissipation structure for dissipating heat generated
from an electronic component such as a semiconductor
element to the outside of a casing. The onboard control
device includes a circuit board, a member provided to
face the circuit board, a heat generating electronic com-
ponent mounted between the circuit board and the mem-
ber, a heat dissipating material provided between the
heat generating electronic component and the member,
and a sealing resin to seal the circuit board and the heat
generating electronic component. At a position where the
heat dissipating material is not provided in a space be-
tween the member and the circuit board, a portion in
which the space between the member and the circuit
board is narrower than a position where the heat dissi-
pating material is provided in a space between the mem-
ber and the heat generating electronic component.
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Description

Technical Field

[0001] The present invention relates to an electronic
control device mounted in a vehicle.

Background Art

[0002] A plurality of heat generating electronic compo-
nents such as an arithmetic processing unit and a sem-
iconductor element are incorporated in a casing of an
electronic control unit mounted in a vehicle such as an
engine control unit and a control unit for automatic trans-
mission, and an internal temperature tends to increase.
Therefore, a heat dissipation structure has been devel-
oped in which heat generated by electronic components
is transferred to a casing of a device and released from
a surface of the casing to the outside of the casing (for
example, PTL 1) .
[0003] Further, in recent years, the thermal environ-
ment of an electronic control unit mounted in a vehicle is
increasingly severe. Background is that the electronic
control unit is exposed to a higher temperature than ever
since the installation location is changed from the inside
of a vehicle to an engine room and on-engine, and also
since heat generation per volume increases due to min-
iaturization of the electronic control unit. Further, with
such change in the mounting environment, level of vibra-
tion/impact resistance required to the electronic control
device increases.

Citation List

Patent Literature

[0004] PTL 1: JP 2014-187063 A

Summary of Invention

Technical Problem

[0005] To secure heat resistance and vibration/impact
resistance, it is advantageous to adopt an entire resin
sealing configuration in which electronic components
and a circuit board are sealed with resin. However, in the
configuration disclosed in JP 2014-187063 A, if the resin
sealing method is applied as it is, the following problem
occurs.
[0006] A heat dissipating material (particularly in the
case of a flexible material such as heat dissipating
grease) for dissipating heat generated by a heat gener-
ating component is flowed or deformed resin flow, and
therefore heat dissipation targeted in design cannot be
realized.
[0007] In the resin sealing method, a structure includ-
ing a connector, a control circuit board on which various
components are mounted, and a heat dissipating base

is set in a metal mold, molten resin is injected from a
resin injection hole of the metal mold, and the resin is
cured in the metal mold and taken out in a general flow.
Since this injected resin has a set pressure and flow rate,
it is necessary for the sealed member to have strength
to withstand this resin flow. If the strength is insufficient,
destruction, deformation, and trouble will occur in com-
ponent members, and normal functions cannot be se-
cured. Therefore, when a flexible material is used for a
heat dissipating material, the above-described problem
occurs.
[0008] In addition, in the conventional resin sealing
method, resin filling into a narrow gap such as a mounting
portion of a heat generating component on a control cir-
cuit board becomes insufficient, and there arises a prob-
lem in ensuring the reliability of a joint portion.
[0009] Further, in the conventional resin sealing meth-
od, deformation occurs in the control circuit board due to
the influence of the resin flow, and stress remains on the
mounted components and adversely affects the reliabil-
ity.
[0010] An object of the present invention is to provide
an inexpensive and reliable onboard control device in a
resin sealed-type onboard electronic control device by
eliminating the above-described problems related to res-
in sealing.

Solution to Problem

[0011] To achieve the above-described object, one of
representative onboard control devices includes a circuit
board, a member provided to face the circuit board, a
heat generating electronic component mounted on the
member side on the circuit board, a heat dissipating ma-
terial provided between the heat generating electronic
component and the member, and a sealing resin to seal
the circuit board and the heat generating electronic com-
ponent. A space between the member and the circuit
board is at least a part of a range where the heat dissi-
pating material is not provided, and narrower than a range
where the heat dissipating material is provided.

Advantageous Effects of Invention

[0012] When a configuration according to the present
invention is applied, resin-sealing can be performed by
using hard or soft heat dissipating material. In addition,
it is possible to fill a narrow gap around a heat generating
component with resin. In addition, it is possible to elimi-
nate residual stress due to deformation of a board during
resin sealing. As a result, an inexpensive and reliable
resin sealed-type onboard control device can be provid-
ed.

Brief Description of Drawings

[0013]
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[FIG. 1] FIG. 1 is a schematic cross-sectional view
of an onboard control device according to the present
invention.
[FIG. 2] FIG. 2 is a schematic cross-sectional view
of an onboard control device according to the present
invention.
[FIG. 3] FIG. 3 is a schematic cross-sectional view
illustrating an example of a conventional onboard
control device.
[FIG. 4] FIG. 4 is a schematic cross-sectional view
illustrating a heat dissipating material arrangement
configuration of a heat dissipating metal base ac-
cording to the present invention.
[FIG. 5] FIG. 5 is a schematic cross-sectional view
and a perspective view illustrating a heat dissipating
metal base projecting portion of the onboard control
device according to the present invention.
[FIG. 6] FIG. 6 is a schematic cross-sectional view
indicating the height of the heat dissipating metal
base projecting portion of the onboard control device
according to the present invention.
[FIG. 7] FIG. 7 is a schematic cross-sectional view
indicating an assembly process of the onboard con-
trol device according to the present invention.
[FIG. 8] FIG. 8 is a schematic cross-sectional view
indicating an assembly process of the onboard con-
trol device according to the present invention.
[FIG. 9] FIG. 9 is a schematic cross-sectional view
indicating effects of the heat dissipating metal base
projecting portion of the onboard control device ac-
cording to the present invention.
[FIG. 10] FIG. 10 is a schematic cross-sectional view
indicating an effect of the heat dissipating metal base
projecting portion of the onboard control device ac-
cording to the present invention.
[FIG. 11] FIG. 11 is a schematic cross-sectional view
indicating an effect of the heat dissipating metal base
projecting portion of the onboard control device ac-
cording to the present invention.
[FIG. 12] FIG. 12 is a schematic cross-sectional view
and a perspective view indicating a configuration of
the heat dissipating metal base projecting portion of
the onboard control device according to the present
invention.
[FIG. 13] FIG. 13 is a schematic cross-sectional view
of the onboard control device according to the
present invention.

Description of Embodiments

[0014] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings.
[0015] FIG. 3 is a schematic cross-sectional view indi-
cating the above-described heat dissipation structure. A
heat dissipating material 50 is disposed between a heat
generating electronic component 42 mounted on a con-
trol circuit board 40 and a heat dissipating metal base
10, and heat generated from the heat generating elec-

tronic component 42 is transmitted to a heat dissipating
metal base via the heat dissipating material 50 and radi-
ated to the outside of a casing. Heat dissipation grease
is used as the heat dissipating material. The heat dissi-
pating grease retains its viscosity even after application,
and it is possible to suppress stress concentration on a
solder joint portion of the heat generating electronic com-
ponent. However, as described above, the problem re-
mains when applying an electronic control device to a
resin sealing structure as it is. A means for solving such
problem will be specifically described below with refer-
ence to the drawings.

(First Embodiment)

[0016] FIG. 1 is a cross-sectional view of an onboard
control device according to a first embodiment of the
present invention. FIG. 4 indicates extraction of a local
structure around a heat generating electronic component
of FIG. 1. FIGS. 4(A), 4(B), and 4(C) are possible as a
configuration according to the present invention. FIG.
4(A) indicates a configuration in which a recessed portion
is provided in a region corresponding to a lower portion
of the heat generating electronic component 42 of the
heat dissipating metal base 10, and the heat dissipating
material 50 is disposed therein. FIG. 4(B) indicates a con-
figuration in which a projecting portion is provided around
the recessed portion in FIG. 4 (A). In FIG. 4(C), the re-
cessed portion of FIG. 4(B) is eliminated, and the pro-
jecting portion is left.
[0017] In FIG. 1, the configuration of FIG. 4(C) is ap-
plied. This assembling process is indicated in FIG. 7.
[0018] FIG. 7 (1) indicates a heat dissipating metal
base, which is made of, for example, an aluminum die-
cast material. However, other metal materials may be
used.
[0019] One of the main characteristics of the present
embodiment is that a projecting portion 11 is formed on
the heat dissipating metal base 10. In the present em-
bodiment, the projecting portion 11 is formed integrally
with the heat dissipating metal base. As a shape of the
projecting portion 11, various shapes can be applied.
FIG. 5 indicates several examples. Only a perspective
view of the case of (A) is indicated. A cross-sectional
shape of the projecting portion can be various shapes
and is not limited to the shapes indicated in FIG. 5.
[0020] As indicated in FIG. 7(2), a space on an inner
side of the projecting portion 11 of the heat dissipating
metal base 10 is filled with the heat dissipating material
50. To keep the heat dissipating material 50 in the space
on the inner side of the projecting portion 11, at least a
connecting portion on the heat dissipating metal base
side of the projecting portion has a shape surrounding
without discontinuity. Various materials can be selected
as the heat dissipating material 50. Examples of the ma-
terials include, but are not limited to, a flexible heat dis-
sipating grease, a heat dissipating silicone gel, a ther-
mally conductive silicone adhesive, and a hard thermally
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conductive organic resin material. All of them are in an
uncured state. The amount of filling of the heat dissipating
material can be adjusted depending on a purpose. The
amount of the heat radiating material can be adjusted by
the amount of filling filled in the inner space of the pro-
jecting portion. Therefore, it is possible to manage a com-
paratively expensive heat dissipating material with a nec-
essary minimum amount, and it is advantageous for re-
ducing the cost. While positioning a connector 30 and
various electronic components 41 such as resistors, ca-
pacitors, diodes, ICs, FETs, and transistors which are
small components mounted on a board, and the control
circuit board 40 mounting the heat generating electronic
component 42, those are fixed by setting in the heat dis-
sipating metal base filled with the heat dissipating mate-
rial 50 (FIG. 7(3)). Although the fixing structure of the
control circuit board 40 is not indicated in FIG. 7 (3), var-
ious methods including such as screw fixing, adhesion,
and thermal caulking can be applied. At this time, it is
necessary for the heat dissipating material 50 to contact
or seal the heat generating component 42. Various meth-
ods can also be applied for curing the heat dissipating
material 50. In the case of a thermosetting material, in
the step of FIG. 7(3), a thermosetting process may be
added, or curing may be performed simultaneously in the
subsequent heating molding process. Materials other
than the thermosetting material such as a moisture curing
material and an ultraviolet curing property can be used,
and a curing process may be appropriately added.
[0021] Next, through a molding process, finally, a resin
sealed-type onboard control device of FIG. 7(4) (same
as FIG. 1) is obtained. FIG. 8 indicates an example of
the molding process. The structure of FIG. 7(3) is set in
a mold (FIGS. 8(A) and 8(B)). In this state, for example,
molten resin is injected into the mold from a direction
indicated by the arrow in FIG. 8(B) to seal resin. The
injected resin is a resin flow which is melted by heating
and flowed at a predetermined pressure and flows at a
flow rate necessary for filling a die gap before thermo-
setting. For this reason, it is necessary for the member
to be sealed to have strength to withstand the resin flow.
[0022] Attention should be paid particularly to the heat
dissipating material 50 around the heat generating elec-
tronic component 42. Various materials can be applied
to the heat dissipating material 50 from a flexible material
to a hard material depending on a purpose. However,
when a soft material is used, the heat dissipating material
may be flowed or deformed in an environment where
resin flow directly hits. In the case where a hard material
is used for the heat dissipating material 50, a normal resin
sealing state can be realized as indicated in FIG. 13(A)
even if resin is directly injected as it is in a configuration
of the conventional example. However, when a flexible
material is used as the heat dissipating material, as in-
dicated in FIG. 13(B), the heat dissipating material is
flowed at the time of injecting the resin, and an abnor-
mality occurs in a heat dissipating path of the heat gen-
erating electronic component 42.

[0023] FIG. 9 indicates the above-described appear-
ance by extracting the periphery of the heat generating
electronic component. FIG. 9(A-1) indicates the case
where resin is injected as it is in the configuration of the
conventional example. In the case of a flexible heat-dis-
sipating material, the heat-dissipating material is flowed
by the resin flow as indicated in (A-2), and the heat dis-
sipation targeted in design cannot be realized. On the
other hand, in the case of the configuration (B-1) accord-
ing to the present invention, a projecting portion in which
at least a part of a range where the heat dissipating ma-
terial 50 is not provided is projecting is formed in a space
between the heat dissipating metal base 10 and the con-
trol circuit board 40, and the space is narrower than a
range where the heat dissipating material 50 is provided.
As a result, since the heat dissipating metal base pro-
jecting portion functions as a breakwater, it is possible
to protect the heat dissipating material from the resin flow.
Although the case of a configuration indicated in FIG.
4(C) has been described above, also in the case of the
configurations indicated in FIGS. 4(A) and 4(B), by form-
ing a recessed portion, a space between the heat dissi-
pating metal base 10 and the control circuit board 40 is
a range where the heat dissipating material 40 is provided
and wider than a range where the heat dissipating ma-
terial 40 is not provided. The resin flow does not directly
hit the heat dissipating material, and therefore an effect
similar to the above-described effect can be expected.
[0024] According to the present embodiment, a re-
cessed portion and a projecting portion are provided to
the heat dissipating metal base, and the heat dissipating
material is filled inside the heat dissipating metal base.
Therefore, it is advantageous for saving the amount of
the heat dissipating material and reducing costs, and the
resin flow is protected so as not to hit the heat dissipating
material directly. As a result, a flexible material can be
used for the heat dissipating material.

(Second Embodiment)

[0025] The present embodiment is a case where the
heat dissipating metal base projecting portion according
to the first embodiment has shapes illustrated in FIGS.
10(B), 10(C) and 10(D). As indicated in FIG. 6, various
types heights of the heat dissipating metal base project-
ing portion can be applied, and expected effect contents
differ in each. FIG. 6(A) indicates the effect described in
the first embodiment, and FIG. 6(B) indicates the case
of the present embodiment. FIG. 2 indicates a cross-sec-
tional view of the onboard control device as an embodi-
ment in the case of resin sealing with the configuration
indicated in FIG. 6(B). Since the height of a projecting
portion is high, the projecting portion can be filled with a
large amount of the heat dissipating material 50. There-
fore, the heat dissipating material 50 can be disposed so
as to cover a lead portion of a heat generating electronic
component, and the heat dissipation effect can be further
enhanced.
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[0026] As indicated in FIG. 10(A), a mounting portion
on the control circuit board 40 side of the heat generating
electronic component 42 includes many regions includ-
ing narrow spaces such as between leads and under
parts, and there is a possibility that resin does not suffi-
ciently reach. If a space is provided in a component
mounting portion joined by such as solder, it is conceiv-
able that fatigue may occur in the joint portion due to
stress such as a temperature cycle, and malfunction oc-
curs. Therefore, it is necessary to sufficiently fill the resin
even in a narrow space. If the heat dissipating metal base
projecting portion according to the present invention is
formed into a shape illustrated in FIGS. 10(B), 10(C), and
10(D), and a resin flow is guided to a lower space of a
component, in addition to the effect of protecting the heat
dissipating material described in the first embodiment, it
is possible to secure resin filling in a narrow space. A
shape of the heat dissipating metal base projecting por-
tion is not limited to the above-described shapes as long
as the same effect can be obtained.
[0027] According to the present embodiment, in addi-
tion to the effect of saving and protecting the heat dissi-
pating material, resin can be sufficiently filled even in a
narrow space around a heat generating electronic com-
ponent, and therefore a highly reliable resin sealing state
can be realized.

(Third Embodiment)

[0028] The present embodiment is a case where the
heat dissipating metal base projecting portion according
to the first embodiment has a shape indicated in FIG.
11(B-1). As indicated in FIG. 6, various types heights of
the heat dissipating metal base projecting portion can be
applied, and expected effects differ in each. In FIG. 6(A),
the effect of saving and protecting the heat dissipating
material described in the first embodiment is obtained.
In FIG. 6(B), in addition to saving and protecting the heat
dissipating material described in the second embodi-
ment, an effect of securing resin filling in a narrow space
is obtained. FIG. 6(C) indicates the case of the present
embodiment.
[0029] As indicated in FIGS. 11(A-2) and (A-3), in the
case where resin sealing is performed on both surfaces
of a control circuit board 40, depending on molding con-
ditions, a balance of a resin flow on the both sides of the
control circuit board 40 is lost, and deformation of the
control circuit substrate may occur. Depending on a
molding condition, a direction of the deformation may be
the case as indicated in FIGS. 11(A-2) and (A-3). In the
case of the configuration indicated in FIG. 11(A-1), a resin
flow injected from the left side is likely to flow over an
upper portion of the control circuit board with fewer ob-
stacles, and the flow amount can be increased. In this
case, in a situation in which resin firstly concentrates in
the vicinity of a resin inflow portion and then flows in a
backward direction, it is predicted that the control circuit
board indicated in FIG. 11(A-2) deforms in a projecting

shape. On the other hand, in a situation where resin ac-
cumulates in the center portion, the deformation indicat-
ed in FIG. 11(A-3) is predicted. As the control circuit board
is deformed, stress also remains on the control circuit
board mounting portion (soldered portion) of a heat gen-
erating electronic component, and as a result, the relia-
bility of the heat generating electronic component is ad-
versely affected, and it is necessary to suppress the de-
formation of the control circuit board during resin sealing.
In either case, the deformation is due to a force caused
by a resin flow on the upper side of the control circuit
board. Therefore, if the heat dissipating metal base pro-
jecting portion indicated in FIG. 11(B-1) according to the
present invention hits against a lower surface of the con-
trol circuit board and supports the projecting portion, a
configuration resisting the force caused by resin with a
short span is realized, and the deformation of the control
circuit board around the heat generating electronic com-
ponent 42 is suppressed. When the heat dissipating met-
al base projecting portion according to the present inven-
tion is formed in the shape of FIG. 11(B-1), and the pro-
jecting portion is supported by hitting against the control
circuit board, in addition to the effect of protecting the
heat dissipating material, described in the first embodi-
ment and the effect of securing resin filling in a narrow
gap, described in the second embodiment, the deforma-
tion of the control circuit board during resin sealing can
be suppressed.
[0030] Although as a shape of the heat dissipating met-
al base projecting portion, various shapes can be applied,
FIG. 12 indicates an example. At least three projecting
portions as indicated in FIG. 12 (H) are required for sup-
porting the control circuit board by hitting the projecting
portion against the board. However, it is not limited as
long as the projecting portion has a shape securing a
resin flow path. In the various shapes indicated in FIGS.
12(A) to 12(H), the highest portion of the protruding por-
tion is a portion hitting against the control circuit board,
and a lower region functions as a resin flow passage.
[0031] According to the present embodiment, it is pos-
sible to suppress the deformation of the control circuit
board during resin sealing in addition to the effect of sav-
ing and protecting the heat dissipating material and se-
curing resin filling in a narrow gap, and also a highly re-
liable resin sealing state can be realized.

(Fourth Embodiment)

[0032] In the present embodiment, a projecting portion
of a heat dissipating metal base is formed as a separate
member from a heat dissipating base. It can be applied
to the first to third embodiments. A material of the pro-
jecting portion can be selected from, for example, a ma-
terial same as the heat dissipating metal base, another
metal material, a resin material, an inorganic material
such as glass or ceramics. A projection structure is
formed of the above-described material in advance and
fixed to a corresponding position of the heat dissipating
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metal base. As a fixing means, appropriate methods such
as adhesion, welding, and friction joining are selected.
Alternatively, a paste-like material may be cured or so-
lidified after forming a projection shape at a predeter-
mined position on the heat dissipating metal base by such
as a dispensing technique.
[0033] According to the present embodiment, it is pos-
sible to respond flexibly even if a mounting position of
the heat generating electronic component is changed
due to design change.

Reference Signs List

[0034]

10 heat dissipating metal base
11 projecting portion
20 sealing cover
30 connector
31 metal terminal
40 control circuit board
41 electronic component
42 heat generating electronic component
50 heat dissipating material
60 lower mold
61 upper mold
62 movable mold member
63 mold member
70 sealing resin
80 waterproof filter
90 adhesive

Claims

1. An onboard control device, comprising:

a circuit board;
a member provided to face the circuit board;
a heat generating electronic component mount-
ed on the member side on the circuit board;
a heat dissipating material provided between the
heat generating electronic component and the
member; and
a sealing resin configured to seal the circuit
board and the heat generating electronic com-
ponent,
wherein a space between the member and the
circuit board is at least a part of a range where
the heat dissipating material is not provided, and
narrower than a range where the heat dissipat-
ing material is provided.

2. The onboard control device according to claim 1,
wherein the member comprises a projecting portion
projecting toward the circuit board in at least a part
of the range where the heat dissipating material is
not provided, and

due to the projecting portion, the space between the
member and the circuit board is at least a part of the
range where the heat dissipating material is not pro-
vided, and narrower than the range where the heat
dissipating material is provided.

3. The onboard control device according to claim 2,
wherein the projecting portion has a shape surround-
ing the heat generating component without discon-
tinuity.

4. The onboard control device according to claim 2 or
3, wherein the projecting portion is longer than the
space between the member and the heat generating
electronic component and projects toward the circuit
board.

5. The onboard control device according to any one of
claims 2 to 4, wherein the projecting portion is in
contact with the circuit board at least at three points.

6. The onboard control device according to any one of
claims 1 to 5, wherein the heat dissipating material
is a material selected from any one of a thermally
conductive resin, a thermally conductive adhesive,
a thermally conductive grease, and a thermally con-
ductive gel.

7. The onboard control device according to any one of
claims 2 to 6, wherein the projecting portion includes
a member different from the member.

9 10 
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