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(54) VEHICLE-MOUNTED ELECTRONIC CONTROL DEVICE

(57) Provided is a vehicle-mounted electronic control
device including a control unit reduced in size, weight,
and costs with improved contact reliability between elec-
tric components included in the control unit. In the vehi-
cle-mounted electronic control device according to the
present invention, a connector has a locking hole formed
in a side surface relative to an upper surface that is an
upward oriented surface, a fitting opening formed in a
lower surface, and a waterway for preventing flowing
down water from entering the locking hole and the fitting
opening, which is formed on a surface of the connector.
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Description

Technical Field

[0001] The present invention relates to a vehicle-
mounted electronic control device including a control unit
including a control board having a control circuit mounted
thereon, a housing for covering the control board, and a
connector exposed externally, for electrically connecting
the control board and an external wiring to each other.

Background Art

[0002] Hitherto, there is known an electric power steer-
ing device that is a vehicle-mounted electronic control
device in which an upward oriented surface (upper sur-
face) of an externally exposed connector of a control unit
is arranged as an inclined surface with a downward in-
clination in a direction away from a unit cover that covers
a power board, a frame, and a control board (see, for
example, Patent Literature 1).
[0003] In the electric power steering device, even if a
waterdrop falls on the upper surface, the waterdrop flows
down in a direction away from the unit cover so that the
waterdrop is prevented from entering inside of the unit
cover.

Citation List

Patent Literature

[0004] [PTL 1] JP 2009-23455 A

Summary of Invention

Technical Problems

[0005] In the electric power steering having the config-
uration described above, however, the waterdrop may
flow down toward a fitting opening of the connector de-
pending on vehicle conditions, such as running or
stopped state of a vehicle in an inclined attitude, running
on an uneven road surface, running through a curve, and
deceleration, or usage conditions, such as a case where
beverage is accidentally spilled down by a driver and a
case where water splashed into the vehicle during vehicle
washing.
[0006] In this case, the waterdrops are accumulated
between a male connector and a female connector in the
vicinity of the fitting opening of the connector. Further,
the waterdrop flows down from an upward oriented sur-
face of the male connector in the vicinity of the fitting
opening along an edge portion of the fitting opening so
that the waterdrop accumulates on a lower surface side
of the connector fitting opening. As a result, there is a
problem in that the waterdrop adheres to a connector
contact portion or a wiring coupling portion through a
slight gap between the male connector and the female

connector due to a capillary action to corrode the contact
portion or the coupling portion to lower contact reliability.
[0007] Further, there is a problem in that the above-
mentioned contact reliability is similarly lowered by the
waterdrop entering a locking hole of the connector, which
is formed on a side surface of the connector.
[0008] Further, a direction of fitting the connector is
formed oblique with respect to an outer surface of the
control unit, while the locking hole is formed inside the
connector so as to close the connector locking hole. As
a result, a size of the control unit is increased. In addition,
a die configuration becomes complex due to the need of
an inner sliding mechanism for the die or the like. Thus,
there is another problem in that weight and costs are
increased.
[0009] Further, the unit cover covers an outer circum-
ference of a side of the connector, which is connected to
the control board. Therefore, the unit cover is increased
in size. Thus, there is also a problem in that the weight
and costs of the control unit are further increased.
[0010] The present invention has been made to solve
the problems described above, and therefore has an ob-
ject to provide a vehicle-mounted electronic control de-
vice including a control unit reduced in size, weight, and
costs with improved contact reliability between electric
components included in the control unit.

Solution to Problems

[0011] According to one embodiment of the present
invention, there is provided a vehicle-mounted electronic
control device, including a control unit including:

a control board having a control circuit mounted ther-
eon;
a housing for covering the control board; and
a connector exposed externally, for electrically con-
necting the control board and an external wiring to
each other,
the connector having an opening hole formed in at
least one of a side surface and a lower surface rel-
ative to an upper surface that is an upward oriented
surface, and a waterway formed on a surface of the
connector, for preventing flowing down water from
entering the opening hole.

Advantageous Effects of Invention

[0012] In the vehicle-mounted electronic control device
according to the one embodiment of the present inven-
tion, the connector has the opening hole formed in at
least one of the side surface and the lower surface rela-
tive to the upper surface that is the upward oriented sur-
face, and the waterway for preventing the flowing down
water from entering the opening hole, which is formed
on the surface. Thus, with the simple configuration, the
control unit can be reduced in size, weight, and costs,
whereas the contact reliability between electric compo-
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nents included in the control unit can be improved.

Brief Description of Drawings

[0013]

FIG. 1 is a perspective view illustrating an electric
power steering device according to a first embodi-
ment of the present invention.
FIG. 2 is a side view of a principal part of FIG. 1.
FIG. 3 is a half sectional view illustrating the electric
motor and the control unit illustrated in FIG. 2.
FIG. 4 is an enlarged view illustrating a portion (por-
tion A) indicated by the arrow A in FIG. 3.
FIG 5 is a partial view of the portion A in FIG. 3 as
viewed from a direction indicated by the arrow B.
FIG. 6 is a partial view of the portion A in FIG. 3 as
viewed from a direction indicated by the arrow C.
FIG. 7 is a front view of a principal part, for illustrating
an electric power steering device according to a sec-
ond embodiment of the present invention.
FIG. 8 is an enlarged view illustrating a portion (por-
tion D) indicated by the arrow D in FIG. 7.
FIG. 9 is a view of the portion D in FIG. 7, as viewed
from a direction of the arrow E.
FIG. 10 is a plan view illustrating an electric power
steering device according to a third embodiment of
the present invention.
FIG. 11 is a view of a portion (portion G) indicated
by the arrow G in FIG. 10 as viewed from a direction
indicated by the arrow F.
FIG. 12 is an enlarged view of the portion G in FIG.
10.
FIG. 13 is a side view of an electric power steering
device according to a fourth embodiment of the
present invention.
FIG. 14 is an enlarged view illustrating a portion (por-
tion H) indicated by the arrow H in FIG. 13.
FIG. 15 is a view as viewed from a direction of the
arrow I in FIG. 13.
FIG. 16 is a side view illustrating an electric power
steering device according to a fifth embodiment of
the present invention.
FIG. 17 is an enlarged view illustrating a portion (por-
tion J) indicated by the arrow J in FIG. 16.
FIG. 18 is a side view illustrating a principal part of
an electric power steering device according to a sixth
embodiment of the present invention.
FIG. 19 is a side view of an electric power steering
device according to a seventh embodiment of the
present invention.
FIG. 20 is an enlarged view illustrating a portion (por-
tion K) indicated by the arrow K in FIG. 19.
FIG. 21 is a view of the portion K in FIG. 19, as viewed
from a direction of the arrow L.
FIG. 22 is a side view illustrating an electric power
steering device according to an eighth embodiment
of the present invention.

FIG. 23 is an enlarged view illustrating a portion (por-
tion M) indicated by the arrow M in FIG. 22.
FIG. 24 is a side view illustrating a principal part of
an electric power steering device according to a ninth
embodiment of the present invention.
FIG. 25 is a perspective view illustrating a principal
part of an electric power steering device according
to a tenth embodiment of the present invention.
FIG. 26 is a side view illustrating an electric power
steering device according to an eleventh embodi-
ment of the present invention.
FIG. 27 is an enlarged view of a portion (portion N)
indicated by the arrow N in FIG. 26.
FIG. 28 is a partial enlarged view as viewed from a
direction of the arrow O in FIG. 26.
FIG. 29 is a perspective view illustrating a principal
part of an electric power steering device according
to a twelfth embodiment of the present invention.
FIG. 30 is an enlarged sectional view illustrating a
principal part of an electric power steering device
according to a thirteenth embodiment of the present
invention.
FIG. 31 is an enlarged plan view illustrating a prin-
cipal part of an electric power steering device ac-
cording to a fourteenth embodiment of the present
invention.
FIG. 32 is a front view of FIG. 31.
FIG. 33 is an enlarged plan view illustrating a prin-
cipal part of a modification of an electric power steer-
ing device according to a first embodiment of the
present invention to a fourteenth embodiment of the
present invention..

Description of Embodiments

[0014] Referring to the accompanying drawings, em-
bodiments of the present invention are described below.
In the drawings, the same or corresponding members
and parts are denoted by the same reference symbols
for description.

First Embodiment

[0015] FIG. 1 is a perspective view illustrating an elec-
tric power steering device according to a first embodi-
ment of the present invention.
[0016] The electric power steering device that is a ve-
hicle-mounted electronic control device includes a steer-
ing column 3 including a steering shaft 2 coupled to a
steering wheel 1 inserted therein, a torque sensor 4 for
detecting a steering torque of the steering wheel 1, a
vehicle-speed sensor 5 for detecting a running speed of
a vehicle, an electric motor 11 for outputting an assist
torque to the steering wheel 1, a control unit 12 to which
signals from the torque sensor 14 and the vehicle-speed
sensor 5 are input, for controlling driving of the electric
motor 11 so as to correspond to the steering torque or
vehicle running conditions, a speed-reduction gearbox
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13 coupled to the steering column 3, for reducing a rota-
tion speed of the electric motor 11, and a power supply
unit 14 for supplying a current for driving the electric motor
11.
[0017] FIG. 2 is a side view of a principal part of FIG.
1, FIG. 3 is a half sectional view illustrating the electric
motor 11 and the control unit 12 illustrated in FIG. 2, FIG.
4 is an enlarged view illustrating a portion (portion A)
indicated by the arrow A in FIG. 3, FIG 5 is a partial view
of the portion A in FIG. 3 as viewed from a direction in-
dicated by the arrow B, and FIG. 6 is a partial view of the
portion A in FIG. 3 as viewed from a direction indicated
by the arrow C.
[0018] The control unit 12 includes a heat sink 21 made
of a metal having a high thermal conductivity, a frame 24
arranged on the heat sink 21, on which a plurality of lead-
ing wires and conductive plates are formed by insert
molding, a control board 22 arranged on the frame 24
and electrically connected to the leading wires of the
frame, on which a control circuit for controlling driving of
the electric motor 11 is mounted, a power unit 23 ar-
ranged between the heat sink 21 and the frame 24, for
driving the electric motor 11, a housing 25 that surrounds
the control board 22, and a female connector 27 formed
integrally with the frame 24 so as to be exposed exter-
nally.
[0019] The female connector 27 includes, as an inte-
gral block body, a torque-sensor connector unit that is
electrically connected to the torque sensor 4 through an
external wiring, a vehicle-speed connector unit that is
electrically connected to the vehicle-speed sensor 5
through an external wiring, and a power-supply unit con-
nector unit that is electrically connected to the connector
unit 14 through an external wiring.
[0020] The female connector 27 has a fitting opening
28 that is an opening hole formed so as to be oriented
vertically downward relative to a reference plane 24a of
the frame 24. Further, the female connector 27 is inclined
downward at an angle θ with respect to a horizontal di-
rection along an upper surface 29 that is an upward ori-
ented surface of the female connector when the female
connector 27 is viewed from a front side, as illustrated in
FIG. 2.
[0021] Locking holes 31 that are opening holes for the
torque sensor 4, the vehicle-speed sensor 5, and the
power supply unit 14, are formed in a side surface 32 of
the female connector 27.
[0022] By elastically locking projections 30a to the lock-
ing holes 31, a male connector 30 is held to the female
connector 27. Further, the torque sensor 4, the vehicle-
speed sensor 5, and the power supply unit 14 are elas-
tically connected to the control unit 12.
[0023] A plurality of waterways 33 extending in parallel
are formed on the upper surface 29 of the female con-
nector 27. The waterways 33 join together on the side
surface 32 of the female connector 27 at the middle and
then directly extend on one side of the locking holes 31.
[0024] In the electric power steering device having the

configuration described above, an ignition switch (not
shown) of a vehicle is brought into an ON state so as to
supply power from the power supply unit 14 to the control
unit 12 through the female connector 27.
[0025] Further, in the control unit 12, information sig-
nals from the torque sensor 4 and the vehicle-speed sen-
sor 5 are input to a microcomputer 36 mounted on the
control board 22 through the female connector 27. The
microcomputer 36 computes a current value correspond-
ing to the steering assist torque. A motor driving current
flows through the electric motor 11 by the power unit 23.
A required amount of assist torque is output in a required
rotating direction from the electric motor 11.
[0026] In this embodiment, the female connector 27,
which is formed integrally with the frame 24, has the fitting
opening 28 oriented vertically downward relative to the
basic plane 24a of the frame 24. Further, the upper sur-
face 29 of the female connector 27 is inclined downward
to a near side at the angle θ relative to the horizontal
direction when the female connector 27 is viewed from
the front side. Further, the waterways 33 formed on the
upper surface 29 are formed so as to be located away
from the locking holes 31 on the side surface 32.
[0027] Therefore, even when a waterdrop falls from
above of the female connector 27, the waterdrop flows
in a direction indicated by the arrows Z along the water-
ways 33 so as to be discharged regardless of vehicle
conditions and usage conditions. Therefore, the water-
drop is prevented from entering inside of the control unit
12 through the fitting opening 28 and also is prevented
from entering inside of the control unit 12 through the
locking holes 31.
[0028] It is conceivable to close the locking holes so
as to prevent the waterdrop from entering through the
locking holes. In this case, however, a shape of the fe-
male connector is increased. Further, a die sliding struc-
ture for providing a locking mechanism for locking the
projections 30a of the female connector 30 to the locking
holes must be added.
[0029] On the other hand, the locking holes 31 of this
embodiment are held in communication with exterior.
Thus, the female connector 27 can be reduced in size,
while the die structure can be simplified. Therefore, the
control unit 12 can be reduced in weight and costs.
[0030] Further, although the housing 25 covers the
control board 22, an outer circumference of the female
connector 27 on the side connected to the control board
22 is not required to be surrounded by the housing 25.
Therefore, the housing 25 can be reduced in size, which
enables the control unit 12 to be reduced in weight and
costs.

Second Embodiment

[0031] FIG. 7 is a front view of a principal part, for il-
lustrating an electric power steering device according to
a second embodiment of the present invention, FIG. 8 is
an enlarged view illustrating a portion (portion D) indicat-
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ed by the arrow D in FIG. 7, and FIG. 9 is a view of the
portion D in FIG. 7, as viewed from a direction of the
arrow E.
[0032] In this embodiment, as illustrated in FIG. 7, the
upper surface 29 is inclined at the angle θ toward one
side in a width direction when the female connector 27
is viewed from the front side along the upper surface 29.
Further, waterway walls 33a of the waterways 33 formed
on the downstream side on the upper surface 29 of the
female connector 27 are inclined so that a width increas-
es toward the downstream.
[0033] The remaining configuration is the same as that
of the electric power steering device of the first embodi-
ment.
[0034] According to the electric power steering device
of this embodiment, the same effects as those of the first
embodiment can be obtained. In addition, the waterways
33 formed on the upper surface 29 have the width in-
creasing toward the downstream. Therefore, even an in-
crease in the amount of water in the waterways 33 on
the upper surface 29 can be more reliably guided to the
waterways 33 on the side surface 32.

Third Embodiment

[0035] FIG. 10 is a plan view illustrating an electric pow-
er steering device according to a third embodiment of the
present invention, FIG. 11 is a view of a portion (portion
G) indicated by the arrow G in FIG. 10 as viewed from a
direction indicated by the arrow F, and FIG. 12 is an en-
larged view of the portion G in FIG. 10.
[0036] In this embodiment, a convex surface 32a hav-
ing a large width extending in the vertical direction is
formed on the side surface 32 of the female connector
27. A first rib 46 connected to the convex surface 32a is
formed on an upper portion of the inclined surface of the
upper surface 29. Further, the first rib 46 and a second
rib 47 are formed on a lower portion of the inclined surface
of the upper surface 29 so as to be opposed to each other
through the locking holes 31 therebetween.
[0037] Regarding the first rib 46 and the second rib 47,
a length of the second rib 47 is shorter than that of the
first rib 46. An end surface 47a is located radially inside
of an end surface 46a of the first rib 46.
[0038] The remaining configuration is the same as that
of the electric power steering device of the second em-
bodiment.
[0039] The first rib 46 and the second rib 47 may also
be formed so as to be opposed to each other even
through the fitting opening 28 therebetween.
[0040] According to the electric power steering device
of this embodiment, water interposed between the first
rib 46 and the second rib 47 on the upper surface 29
flows as indicated by the arrow Z and flows down away
from the fitting opening 28 that is a downward oriented
opening hole and the locking holes 31 on the side surface
32 of the female connector 27. Therefore, the same ef-
fects as those of the electric power steering device of the

first embodiment can be obtained.
[0041] Even water flowing through the waterways 33
on both sides of the convex surface 32a similarly flows
down away from the fitting opening 28 and the locking
holes 31.

Fourth Embodiment

[0042] FIG. 13 is a side view of an electric power steer-
ing device according to a fourth embodiment of the
present invention, FIG. 14 is an enlarged view illustrating
a portion (portion H) indicated by the arrow H in FIG. 13,
and FIG. 15 is a view as viewed from a direction of the
arrow I in FIG. 13.
[0043] In the electric power steering device according
to the first to third embodiment, the fitting opening 28 of
the female connector 27 is vertically downward oriented
relative to the reference plane 24a of the frame 24. In the
electric power steering device according to this embod-
iment, the fitting opening 28 of the female connector 27
is oriented downward at the angle θ relative to a horizontal
plane.
[0044] On an upper surface 29A of the female connec-
tor 27, which is an upward oriented surface on the side
closer to the fitting opening 28 side, the waterway 33
extending linearly in a circumferential direction is formed.
[0045] The locking holes 31 are formed on a lower sur-
face of the female connector 27.
[0046] According to the electric power steering device
of this embodiment, water on the upper surface 29A of
the female connector 27 flows down along the waterway
33 as indicated by the arrow Z. Therefore, the same ef-
fects as those of the electric power steering device of the
first embodiment can be obtained.

Fifth Embodiment

[0047] FIG. 16 is a side view illustrating an electric pow-
er steering device according to a fifth embodiment of the
present invention, and FIG. 17 is an enlarged view illus-
trating a portion (portion J) indicated by the arrow J in
FIG. 16.
[0048] In this embodiment, the upper surface 29A of
the female connector 27 is inclined at the angle θ relative
to the horizontal direction toward one side in the width
direction when the female connector 27 is viewed from
the front side along the upper surface 29A. On the upper
surface 29A and a side surface 32A of the female con-
nector 27, a plurality of the waterways 33, each having
an L-like shape, along the upper surface 29A and the
side surface 32A are formed.
[0049] The remaining configuration is the same as that
of the electric power steering device of the fourth embod-
iment.
[0050] According to the electric power steering device
of this embodiment, water falls along the waterways 33
formed on the upper surface 29A and the side surface
32A of the female connector 27 as indicated by the arrow
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Z. Therefore, the same effects as those of the electric
power steering device according to the first embodiment
can be obtained.

Sixth Embodiment

[0051] FIG. 18 is a side view illustrating a principal part
of an electric power steering device according to a sixth
embodiment of the present invention.
[0052] In this embodiment, the locking holes 31 are
formed in the side surface 32A of the female connector
27. On the side surface 32A, a locking-hole waterway
33b having one side located above the locking hole 31
so as to extend in parallel to the upper surface 29A and
another side extending in parallel to the waterway 33 is
formed.
[0053] The remaining configuration is the same as that
of the electric power steering device of the fourth embod-
iment.
[0054] According to the electric power steering device
of this embodiment, water falls along the waterways 33
and the locking-hole waterway 33b as indicated by the
arrow Z. Therefore, the same effects as those of the elec-
tric power steering device according to the first embodi-
ment can be obtained.

Seventh Embodiment

[0055] FIG. 19 is a side view of an electric power steer-
ing device according to a seventh embodiment of the
present invention, FIG. 20 is an enlarged view illustrating
a portion (portion K) indicated by the arrow K in FIG. 19,
and FIG. 21 is a view of the portion K in FIG. 19, as viewed
from a direction of the arrow L.
[0056] In this embodiment, the fitting opening 28 of the
female connector 27 is oriented in the same direction as
the basic plane of the frame 24 and downward at the
angle θ relative to the horizontal direction. The waterway
33 is formed on an upper surface 29B that is an upward
oriented surface and both side surfaces 32B of the female
connector 27.
[0057] The remaining configuration is the same as that
of the electric power steering device of the first embodi-
ment.
[0058] According to the electric power steering device
of this embodiment, water falls along the waterways 33
as indicated by the arrow Z. Therefore, the same effects
as those of the electric power steering device according
to the first embodiment can be obtained.

Eighth Embodiment

[0059] FIG. 22 is a side view illustrating an electric pow-
er steering device according to an eighth embodiment of
the present invention, and FIG. 23 is an enlarged view
illustrating a portion (portion M) indicated by the arrow M
in FIG. 22.
[0060] In this embodiment, the upper surface 29B of

the female connector 27 is inclined at the angle θ toward
one side in the width direction when the female connector
27 is viewed from the front side along the upper surface
29B. On the upper surface 29B and both the side surfaces
32B of the female connector 27, a plurality of the water-
ways 33 are formed.
[0061] The remaining configuration is the same as that
of the electric power steering device of the seventh em-
bodiment.
[0062] According to the electric power steering device
of this embodiment, water falls along the waterways 33
formed on the upper surface 29B and the side surface
32B as indicated by the arrow Z. Therefore, the same
effects as those of the electric power steering device ac-
cording to the first embodiment can be obtained.

Ninth Embodiment

[0063] FIG. 24 is a side view illustrating a principal part
of an electric power steering device according to a ninth
embodiment of the present invention.
[0064] In this embodiment, the locking holes 31 are
formed in the side surface 32B of the female connector
27. On the side surface 32B, the locking-hole waterway
33b having one side located above the locking hole 31
so as to extend in parallel to the upper surface 29B and
another side extending in parallel to the waterway 33 is
formed.
[0065] The remaining configuration is the same as that
of the electric power steering device of the seventh em-
bodiment.
[0066] According to the electric power steering device
of this embodiment, water falls along the waterways 33
and the locking-hole waterway 33b as indicated by the
arrow Z. Therefore, the same effects as those of the elec-
tric power steering device according to the first embodi-
ment can be obtained.

Tenth Embodiment

[0067] FIG. 25 is a perspective view illustrating a prin-
cipal part of an electric power steering device according
to a tenth embodiment of the present invention.
[0068] In this embodiment, a first rib 42a extending on
edge portions of the upper surface 29 and the side sur-
face 32 is formed. On an inner side of the first rib 42a,
second ribs 42b surrounding the locking hole 31 are
formed. The waterways 33 are formed by the second ribs
42b and the first rib 42a.
[0069] Water on the inclined upper surface 29 directly
flows down and is subsequently split into the left and right
waterways 33 to flow down on the side surface 32.
[0070] The remaining configuration is the same as that
of the electric power steering device of the first embodi-
ment.
[0071] According to the electric power steering device
of this embodiment, the waterways 33 can be formed by
the first rib 42a and the second ribs 42b without cutting
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surfaces of the upper surface 29 and the side surface 32
of the female connector 27. Therefore, the same effects
as those of the electric power steering device of the first
embodiment can be obtained.

Eleventh Embodiment

[0072] FIG. 26 is a side view illustrating an electric pow-
er steering device according to an eleventh embodiment
of the present invention, FIG. 27 is an enlarged view of
a portion (portion N) indicated by the arrow N in FIG. 26,
and FIG. 28 is a partial enlarged view as viewed from a
direction of the arrow O in FIG. 26.
[0073] In this embodiment, as in the case of the second
embodiment, the upper surface 29 of the female connec-
tor 27 is inclined at the angle θ to one side in the width
direction when the female connector 27 is viewed from
the front side along the upper surface 29.
[0074] The female connector 27 includes a level differ-
ence portion 43 at which a second connector portion 27b
projects radially as compared with a first connector por-
tion 27a, which is formed between the first connector
portion 27a and the second connector portion 27b adja-
cent to each other on the side surface 32. Further, on an
intermediate portion of the second connector portion 27b,
the convex surface 32a extending in the vertical direction
with a large width is formed.
[0075] In this embodiment, the level difference portion
43 serves as a wall surface of the waterway 33 on the
first connector portion 27a, whereas the concave portions
44 on both side of the convex surface 32a also serve as
the waterways 33 on the second connector portion 27b.
[0076] According to the electric power steering device
of this embodiment, water falls along the waterways 33
as indicated by the arrow Z. Therefore, the same effects
as those of the electric power steering device according
to the first embodiment can be obtained.

Twelfth Embodiment

[0077] FIG. 29 is a perspective view illustrating a prin-
cipal part of an electric power steering device according
to a twelfth embodiment of the present invention.
[0078] In this embodiment, the first rib 42a is formed
over the edge portions of the upper surface 29 and the
side surface 32. On the inner side of the first rib 42a, the
second rib 42b surrounding the locking hole 31 is formed.
The waterways 33 are formed by the second rib 42b and
the first rib 42a.
[0079] Thinned portions 45 for preventing resin sink at
the time of molding of the female connector 27 are formed
on the waterways 33 formed on the side surface 32. A
surface 45a inclined downward in the radial direction is
formed on each of the thinned portions 45.
[0080] Water on the inclined upper surface 29 directly
flows down and is subsequently split into the left and right
waterways 33 to flow down on the side surface 32.
[0081] The remaining configuration is the same as that

of the electric power steering device of the first embodi-
ment.
[0082] In this embodiment, the thinned portions 45 are
used as a part of the waterways 33. In addition, even if
water flows on the thinned portions 45, each of the sur-
faces 45a thereof has a slope descending in the down-
stream direction. Therefore, the water does not accumu-
late on the thinned portions 45.

Thirteenth Embodiment

[0083] FIG. 30 is an enlarged sectional view illustrating
a principal part of an electric power steering device ac-
cording to a thirteenth embodiment of the present inven-
tion.
[0084] In this embodiment, a connection terminal unit
51, which is a connecting portion of the female connector
27 for the torque sensor 4, the vehicle-speed sensor 5,
and the power supply unit 14, is formed by pre-molding
of terminals made of a metal with a resin.
[0085] At the time of insert molding of the female con-
nector 27, a mold clamping hole 53 having a die interpo-
sition/fixing surface 52 as a bottom surface for interpos-
ing and fixing the connection terminal unit 51 between
dies is formed.
[0086] In this embodiment, the mold clamping hole 53
is formed in the upper surface 29 and the side surface
32 of the female connector 27 and is used as a part of
the waterway 33.

Fourteenth Embodiment

[0087] FIG. 31 is an enlarged plan view illustrating a
principal part of an electric power steering device accord-
ing to a fourteenth embodiment of the present invention,
and FIG. 32 is a front view of FIG. 31.
[0088] In this embodiment, the upper surface 29B of
the female connector 27 is inclined to one side in the
width direction when the female connector 27 is viewed
from the front side along the upper surface 29B.
[0089] In the female connector 27, the locking hole 31
that is the opening hole is formed on the side surface
32B on which water flows down. Above the locking hole
31, a roof 54 is arranged.
[0090] The area of the roof 54 has such a size that at
least the locking hole 31 is covered as viewed along a
direction in which water flows down.
[0091] In this embodiment, the roof 54 is arranged
above the locking hole 31. Therefore, the water flowing
down on the side surface 32B can be prevented from
entering inside of the control unit 12 through the locking
hole 31.
[0092] Although, in each of the embodiments de-
scribed above, the female connector 27 has been de-
scribed as the block body obtained by integrally config-
uring a torque-sensor connector unit that is the signal
connector unit of the torque sensor 4, a vehicle-sensor
connector unit that is the signal connector unit of the ve-
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hicle-speed sensor 5, and the power-supply unit connec-
tor unit of the power supply unit 14, the female connector
is not limited thereto.
[0093] As illustrated in FIG. 33, the first connector unit
27a that is the torque-sensor connector unit, the second
connector unit 27b that is the vehicle-speed sensor con-
nector unit, and a third connector unit 27c that is the pow-
er-supply unit connector unit may be separate members,
and female connector units (not shown) may be respec-
tively fitted to the connector units 27a, 27b, and 27c. Fur-
ther, only one of the connector units may be configured
as a separate member.
[0094] Even by using the female connector portions
described above, the same effects as those of the electric
power steering device of the first embodiment can be
obtained.
[0095] Further, in each of the embodiments described
above, when the female connector 27 is viewed from the
front side along the upper surface 29, 29A, or 29B, water
is made to flow down with the upper surface 29, 29A, or
29B of the female connector 27, which is oriented up-
ward, being inclined to the near side or one side in the
width direction. However, the direction of water flow is
not limited to those described above. In short, the water-
ways 33 only need to be formed on the surface of the
female connector 27 so as to prevent the water flowing
down on the upper surface from entering the fitting open-
ing 28 and the locking holes 31.
[0096] Further, although a sectional shape of each of
the waterways 33 is a sideways U-like shape in each of
the embodiments described above, the shape thereof is
not limited thereto. For example, a U-like shape, a V-like
shape, an L-like shape, or a combination of the above-
mentioned shapes may be used.
[0097] Further, although the control unit 12 including
the female connector 27 has been described in each of
the embodiments described above, the connector is not
limited thereto. The male connector may be used instead.
[0098] The fitting opening of the female connector 27
and the locking hole 31 of the female connector 27 have
been described as the opening hole. Besides, the open-
ing hole may also be a locking hole for, for example,
locking to a locking portion of a component other than
the connector, which is adjacent to the connector.
[0099] Further, although the electric power steering
device built as a vehicle-mounted electronic control de-
vice into an automobile has been described in each of
the embodiments described above, the present invention
is also applicable to an electric power steering device
built into an agricultural device such as a tractor or a
welfare device built into a wheelchair or the like.
[0100] Further, the present invention is also applicable
to, for example, a control unit of an infrared receiving
device for a vehicle, which is the vehicle-mounted elec-
tronic control device and built into a key-less entry sys-
tem.

Reference Signs List

[0101] 1 steering wheel, 2 steering shaft, 3 steering
column, 4 torque sensor, 5 vehicle-speed sensor, 11
electric motor, 12 control unit, 13 speed-reduction gear-
box, 14 power supply unit, 21 heat sink, 22 control board,
23 power unit, 24 frame, 24a reference plane of frame,
24b center portion of frame, 25 housing, 27 female con-
nector, 27a first connector portion, 27b second connector
portion, 27c third connector unit, 28 fitting opening (open-
ing hole), 29, 29A, 29B upper surface, 30 male connector,
31 locking hole (opening hole), 32, 32A, 32B side surface,
33 waterway, 33a waterway wall of waterway on down-
stream side, 33b locking-hole waterway, 36 microcom-
puter, 42a first rib, 42b second rib, 45 thinned portion, 46
first rib, 47 second rib, 46a, 47a end surface, 51 connec-
tion terminal unit, 52 die interposition/fixing surface, 53
mold clamping hole, 54 roof

Claims

1. A vehicle-mounted electronic control device, com-
prising a control unit comprising:

a control board having a control circuit mounted
thereon;
a housing for covering the control board; and
a connector exposed externally, for electrically
connecting the control board and an external
wiring to each other,
the connector having an opening hole formed in
at least one of a side surface and a lower surface
relative to an upper surface that is an upward
oriented surface, and a waterway formed on a
surface of the connector, for preventing flowing
down water from entering the opening hole.

2. A vehicle-mounted electronic control device accord-
ing to claim 1, wherein:

the waterway comprises waterways; and
the waterways join together on the upper surface
or the side surface at a middle of the waterways.

3. A vehicle-mounted electronic control device accord-
ing to claim 1, wherein the waterway is split on the
upper surface or the side surface at a middle of the
waterway.

4. A vehicle-mounted electronic control device accord-
ing to any one of claims 1 to 3, wherein the waterway
has a width enlarging toward downstream.

5. A vehicle-mounted electronic control device accord-
ing to any one of claims 1 to 4, wherein the waterway
comprises a groove formed by cutting out the surface
or ribs each projecting from the surface.
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6. A vehicle-mounted electronic control device accord-
ing to any one of claims 1 to 5, wherein:

the connector comprising, on the side surface:

a first connector unit; and
a second connector unit adjacent to the first
connector unit, the second connector unit
comprising a step portion projecting in a ver-
tical direction from the first connector unit
relative to the side surface and concave por-
tions formed on both sides of the side sur-
face;

the step portion of the second connector unit
forms the waterway of the first connector unit;
and
the concave portions of the second connector
unit form the waterway on the second connector
unit.

7. A vehicle-mounted electronic control device accord-
ing to claim 6, wherein:

each of the concave portions comprises a
thinned portion for preventing resin sink at time
of molding of the second connector unit; and
the thinned portion comprises an inclined sur-
face inclined downward in a downstream direc-
tion.

8. A vehicle-mounted electronic control device accord-
ing to claim 5, wherein:

the ribs are formed in pairs so as to be opposed
to the upper surface each other and interpose
the opening hole therebetween as viewed from
the upper surface in the vertical direction; and
one of the ribs, which is formed on an upstream
side of the water, extends over a long length in
the vertical direction relative to the side surface
as compared with another of the ribs, which is
formed on the downstream side.

9. A vehicle-mounted electronic control device accord-
ing to any one of claims 1 to 8, wherein:

the connector comprises a connection terminal
unit formed by pre-molding, which is to be elec-
trically connected to the external wiring;
the vehicle-mounted electronic control device
has a mold clamping hole having a die interpo-
sition/fixing surface for interposing and fixing the
connection terminal unit between dies as a bot-
tom surface; and
the mold clamping hole forms a part of the wa-
terway.

10. A vehicle-mounted electronic control device accord-
ing to any one of claims 1 to 9, further comprising a
projecting roof portion for inhibiting the water from
entering the opening hole, the projecting roof portion
being arranged on an upstream side of the water
flowing down toward the opening hole.

11. A vehicle-mounted electronic control device accord-
ing to any one of claims 1 to 10, wherein the con-
nector comprises, as an integral block body, a pow-
er-supply connector unit and a signal connector unit,
which are to be electrically connected to the external
wiring.

12. A vehicle-mounted electronic control device accord-
ing to any one of claims 1 to 11, wherein the upper
surface is inclined downward toward a near side
when the connector is viewed from a front side along
the upper surface.

13. A vehicle-mounted electronic control device accord-
ing to any one of claims 1 to 11, wherein the upper
surface is inclined toward one side in a width direc-
tion when the connector is viewed from a front side
along the upper surface.

14. A vehicle-mounted electronic control device accord-
ing to any one of claims 1 to 13, wherein the opening
hole comprises a fitting opening of the connector.

15. A vehicle-mounted electronic control device accord-
ing to any one of claims 1 to 13, wherein the opening
hole comprises a locking hole formed in the one fe-
male connector, and a locking portion of another
male connector is elastically locked to the locking
hole.
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