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DEVICE

(57) Provided is an electric driving device including
an electric motor (1), and a control device (20) arranged
on an axis line of a rotation shaft (2) of the electric motor,
for controlling the electric motor. The electric motor in-
cludes a motor terminal (13) extending toward the control
device in parallel to a direction of the axis line of the ro-
tation shaft, and a slit (13a) is formed at an end portion
of the motor terminal on the control device side. The con-
trol device includes a motor connection terminal (34)
formed on an extension line of the motor terminal and
connected to the motor terminal. The slit of the motor
terminal is press-fitted and fixed to the motor connection
terminal, and an insulating member (33) for holding the
motor connection terminal is fixed to the heat sink (35).
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Description

Technical Field

[0001] The present invention relates to an electric driv-
ing device to be used in, for example, an electric power
steering device, including an electric motor for outputting
assist torque to a steering of a vehicle, and a control
device for controlling drive of the electric motor, and to a
method of manufacturing an electric driving device.

Background Art

[0002] There are known related-art electric driving de-
vices including an electric motor for outputting assist
torque to a steering of a vehicle, and a control device for
controlling drive of the electric motor, in which the control
device is mounted on the electric motor (see, for example,
Patent Literatures 1 and 2).
[0003] In an electric power steering device disclosed
in Patent Literature 1, a control unit serving as the control
device is arranged on an axis line of a rotation shaft of
the electric motor, and is fixed to the electric motor. In
this case, a power feeding portion of the electric motor
and a joining portion of the control unit are joined to each
other inside a housing or a case with screws, which are
driven through an opening portion formed in the housing,
the case, or in both the housing and the case.
[0004] Also in an electric power steering device dis-
closed in Patent Literature 2, similarly to Patent Literature
1, the control device is arranged on the axis line of the
rotation shaft of the electric motor, and is fixed to the
electric motor. Note that, in Patent Literature 2, in a proc-
ess of combining the control device and the electric mo-
tor, a motor terminal extending from the electric motor
toward the control device in parallel to an axis line direc-
tion of the rotation shaft is press-fitted to a control device
output terminal formed on an extension line of the motor
terminal, to thereby achieve a pressure contact state. In
this manner, a power feeding portion of the electric motor
and the control device are joined to each other.

Citation List

Patent Literature

[0005] [PTL 1] JP 2009-248754 A
[PTL 2] JP 2011-217466 A

Summary of Invention

Technical Problems

[0006] However, the following problems are inherent
in the related art.
[0007] In the electric driving device to be used in the
electric power steering device disclosed in Patent Liter-
ature 1, the screws are necessary for electrically con-

necting the power feeding portion of the electric motor
and the joining portion of the control device. Further, a
space for arranging the screws and a space for inserting
a screw fastening tool are also necessary for joining the
power feeding portion of the electric motor and the joining
portion of the control device with the screws. As a result,
the number of components and the number of assem-
bling steps are increased, thus leading to problems of
increase in cost and size of the device.
[0008] In addition, in the electric driving device of Pat-
ent Literature 1, the power feeding portion and the joining
portion are joined to each other by screwing through the
opening portion with the screw fastening tool. Therefore,
there is a risk in that external foreign matters (such as
dust and water droplets) may enter the joining region,
resulting in failure to secure insulating property of the
joining region. Further, there is a risk in that the water
droplets may adhere to the joining region to cause rust,
resulting in decrease in electric conductivity.
[0009] Further, in order to secure the insulating prop-
erty and the water resistance of the joining region, it is
necessary to further close the insertion port for the screw
fastening tool with a cover after the screw fastening. As
a result, the number of components and the number of
assembling steps are further increased, thus leading to
a problem of further increase in cost.
[0010] In the electric driving device to be used in the
electric power steering device disclosed in Patent Liter-
ature 2, on the other hand, the control device output ter-
minal is supported in a cantilever manner, and hence,
when the motor terminal is press-fitted to the control de-
vice output terminal, the control device output terminal
is deformed due to a press-fitting load. Thus, there arise
problems of decrease in easiness of assembling of the
device, and in reliability of the device.
[0011] In addition, in the electric driving device of Pat-
ent Literature 2, the amount of deformation of the control
device output terminal may fluctuate due to a fluctuation
of dimensions and an assembling error of components.
As a result, the quality of the device becomes unstable,
thus leading to a problem of decrease in reliability. Fur-
ther, the control device output terminal is brought into a
floating state, and hence the heat releasing from the ter-
minal becomes insufficient, thus leading to a problem of
decrease in motor performance.
[0012] The present invention has been made to solve
the problems described above, and it is therefore an ob-
ject of the present invention to provide an electric driving
device including an electric motor and a control device,
and a method of manufacturing an electric driving device,
which are capable of reducing the number of components
and the number of assembling steps and enhancing the
reliability at the time of joining the electric motor and the
control device.

Solution to Problems

[0013] According to one embodiment of the present
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invention, there is provided an electric driving device, in-
cluding: an electric motor; and a control device arranged
on an axis line of a rotation shaft of the electric motor,
for controlling drive of the electric motor, the electric mo-
tor including a motor terminal extending toward the con-
trol device in parallel to a direction of the axis line of the
rotation shaft and having a slit formed at an end portion
of the motor terminal on the control device side, the con-
trol device including: a semiconductor switching element
for switching a current of the electric motor; a heat sink
for releasing heat generated from the semiconductor
switching element; a motor connection terminal formed
on an extension line of the motor terminal and electrically
connected to the semiconductor switching element and
the motor terminal; and an insulating member for holding
the motor connection terminal, the motor connection ter-
minal being pinched by the slit formed in the motor ter-
minal so that the motor terminal is fixed in a state of being
press-fitted to the motor connection terminal, the insulat-
ing member including a resin wall extending substantially
in parallel to the axis line of the rotation shaft, for adjusting
a position of the motor terminal with respect to the motor
connection terminal by arranging the motor terminal on
an inner circumferential side of the resin wall, to thereby
fix the insulating member to the heat sink.
[0014] Further, according to one embodiment of the
present invention, there is provided a method of manu-
facturing an electric driving device, including the steps
of: fixing an insulating member to a heat sink; inserting
a motor terminal along a resin wall so as to adjust a po-
sition of the motor terminal with respect to a motor con-
nection terminal; and pinching the motor connection ter-
minal by a slit formed in the motor terminal so that the
motor terminal is fixed in a state of being press-fitted to
the motor connection terminal.

Advantageous Effects of Invention

[0015] According to one embodiment of the present
invention, there is no need to use the screws for electri-
cally connecting the power feeding portion of the electric
motor and the joining portion of the control device to each
other. In addition, the load that may be applied when
press-fitting and fixing the motor terminal and the motor
connection terminal to each other is borne by the heat
sink. Besides, the motor connection terminal is fixed to
the heat sink through intermediation of the insulating
member, and is held by the motor terminal under pres-
sure. Thus, it is possible to provide the electric driving
device including the electric motor and the control device,
and the method of manufacturing an electric driving de-
vice, which are capable of reducing the number of com-
ponents and the number of assembling steps and en-
hancing the reliability at the time of joining the electric
motor and the control device to each other.

Brief Description of Drawings

[0016]

FIG. 1 is a sectional view illustrating an electric driv-
ing device according to a first embodiment of the
present invention.
FIG. 2 is a circuit diagram illustrating the electric driv-
ing device according to the first embodiment of the
present invention.
FIG. 3 is a main part front view illustrating a motor
terminal of FIG. 1 according to the first embodiment
of the present invention.
FIG. 4 is a perspective view illustrating a power mod-
ule of FIG. 1 referred to above according to the first
embodiment of the present invention.
FIG. 5 is a perspective view illustrating a motor con-
nection terminal according to the first embodiment
of the present invention.
FIGS. 6 are explanatory views each illustrating an
insulating member according to the first embodiment
of the present invention.
FIGS. 7 are main part perspective views each illus-
trating a state in which the motor connection terminal
is inserted into the insulating member prior to fixing
the insulating member to a heat sink according to
the first embodiment of the present invention.
FIGS. 8 are front views each illustrating the heat sink
before and after the insulating member is fixed to the
heat sink according to the first embodiment of the
present invention.
FIG. 9 is a perspective view as seen from an electric
motor side, for illustrating a state immediately before
the insulating member is press-fitted and fixed to the
heat sink according to the first embodiment of the
present invention.
FIG. 10 is a sectional view illustrating a recess
formed in the heat sink, which is cut along a cross
section perpendicular to a rotation shaft under a state
in which the insulating member is press-fitted and
fixed to the heat sink according to the first embodi-
ment of the present invention.
FIG. 11 is a perspective view as seen from an op-
posite side to the electric motor side, for illustrating
the state immediately before the insulating member
is press-fitted and fixed to the heat sink according to
the first embodiment of the present invention.
FIGS. 12 are a main part perspective view and a
sectional view each illustrating a state in which the
motor terminal is fixed in pressure contact with the
motor connection terminal according to the first em-
bodiment of the present invention.
FIG. 13 is a sectional view illustrating an electric driv-
ing device according to a second embodiment of the
present invention.
FIG. 14 is a sectional view cut along a cross section
parallel to an axis line of a rotation shaft, for illustrat-
ing a state in which a motor terminal and a motor
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connection terminal are brought into pressure con-
tact with each other according to the second embod-
iment of the present invention.
FIG. 15 is a main part perspective view illustrating
an insulating member and a motor connection ter-
minal of an electric driving device according to a third
embodiment of the present invention.
FIG. 16 is a sectional view illustrating an electric pow-
er steering device according to a fourth embodiment
of the present invention.
FIG. 17 is a sectional view illustrating an electric pow-
er steering device according to another mode of the
fourth embodiment of the present invention.

Description of Embodiments

[0017] Referring to the drawings, an electric driving de-
vice and a method of manufacturing an electric driving
device according to exemplary embodiments of the
present invention are described below. In the drawings,
the same or corresponding components and parts are
denoted by the same reference symbols for description.

First Embodiment

[0018] FIG. 1 is a sectional view illustrating an electric
driving device 100 according to a first embodiment of the
present invention. Further, FIG. 2 is a circuit diagram
illustrating the electric driving device 100 according to
the first embodiment of the present invention. The electric
driving device 100 according to the first embodiment of
the present invention is an electric driving device to be
used in an electric power steering device, including an
electric motor 1 for outputting assist torque to a steering
of a vehicle, and a control device 20 for controlling drive
of the electric motor 1.
[0019] The electric motor 1 according to the first em-
bodiment is a three-phase brushless motor including a
rotation shaft 2, a permanent magnet 3, a rotor 4, a stator
5, a motor frame 6, a coupling 7, and a bearing holder 14.
[0020] In this case, the rotor 4 is constructed so that
the cylindrical permanent magnet 3 magnetized with, for
example, ten poles is fixed to the rotation shaft 2. Further,
the stator 5 is provided on the periphery of the rotor 4.
Further, the motor frame 6 is made of iron or aluminum
so as to fix the stator 5 to the motor frame 6.
[0021] Further, the coupling 7 is fixed to an end portion
of the rotation shaft 2, and transmits torque of the electric
motor 1 to a load. Moreover, the bearing holder 14 is held
and fixed to the motor frame 6. Further, the rotation shaft
2 is held by a bearing that is held and fixed to the bearing
holder 14.
[0022] The stator 5 includes, for example, twelve sali-
ent poles 8, which are opposed to an outer circumference
of the permanent magnet 3, and armature windings 10,
which are wound around the respective salient poles 8
through intermediation of insulators 9 mounted on the
respective salient poles 8, and are connected to three

phases, specifically, U, V, and W phases. The armature
windings 10 are connected by, for example, delta con-
nection, and end portions of the respective windings are
connected, by joining means such as clamping and weld-
ing, to three terminals (intermediate members) 12U, 12V,
and 12W, which are supported by a doughnut-like holder
11 made of a resin material having insulating property.
[0023] Note that, the number of poles of the permanent
magnet 3 is set to ten, whereas the number of salient
poles of the stator 5 is set to twelve. However, the electric
driving device according to the present invention is not
limited to this combination, and may employ other com-
binations of the numbers of poles and salient poles. Fur-
ther, the armature windings 10 described above are con-
nected by delta connection, but the present invention is
not limited to this case, and the armature windings 10
may be connected by star connection.
[0024] The annular holder 11 has groove portions 11a
formed into a recessed shape concentrically. The groove
portions 11 a are equal in number to the terminals 12.
The circular-arc terminals 12 are supported in the groove
portions 11a, respectively. Further, the terminals 12 are
connected, by joining means such as clamping and weld-
ing, to motor terminals 13 extending from the electric mo-
tor 1 toward the control device 20 in parallel to an axis
line of the rotation shaft 2, respectively. The motor ter-
minals 13 are equal in number to the terminals 12. In this
case, each motor terminal 13 is arranged on a radially
outer side of the groove portion 11 a, and thus an insu-
lation distance is increased between the motor terminal
13 and the terminal 12 of another phase.
[0025] Further, a joining region between the motor ter-
minal 13 and the terminal 12 is also arranged on the
radially outer side, and thus a space necessary for con-
necting the motor terminal 13 and the terminal 12 by join-
ing means such as welding can be secured. Moreover,
the motor terminals 13 are arranged on the radially outer
side, and hence the insulation distance is also secured
between the motor terminals 13. Note that, the terminal
12 is made of a copper alloy having a lower thermal creep
resistance characteristic than the motor terminal 13.
[0026] Note that, the creep refers to deformation that
may be caused after an elapse of a certain period of time
in a material that receives a given stress under a given
temperature. Further, the material having a high thermal
creep resistance characteristic refers to a material having
a low degree of deterioration over time (deformation de-
gree) when the material receives a given stress under
heat.
[0027] FIG. 3 is a main part front view illustrating the
motor terminal 13 of FIG. 1 according to the first embod-
iment of the present invention. Now, the motor terminal
13 is described with reference to FIG. 3 and FIG. 1 re-
ferred to above.
[0028] As illustrated in FIG. 3, the motor terminal 13
has, for example, a pillar-like shape. Moreover, a slit 13a
is formed at an end portion of the motor terminal 13 on
the control device 20 side. Two arm portions 13b are
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formed by the slit 13 a.
[0029] At distal end portions of the respective arm por-
tions 13b on a side where the slit is formed (inner side
of the motor terminal 13: see FIG. 3), tapers 13c1 are
formed on both sides of the slit 13a so that a slit width W
is gradually increased toward the distal end, that is, a
width of each arm portion 13b is gradually decreased
toward the distal end. Note that, in the first embodiment,
tapers 13c2 are also formed at the distal end portions of
the respective arm portions 13b on a side where the slit
13a is not formed (outer side of the motor terminal 13:
see FIG. 3).
[0030] Further, the motor terminal 13 is formed by
pressing a plate material made of a copper alloy, which
is used for an on-vehicle connector or the like and is a
special copper alloy having a higher thermal creep re-
sistance characteristic, electric conductivity, and
strength than a motor connection terminal 34 described
later.
[0031] The motor terminal 13 is arranged so as to pass
through a through hole 14a formed in the bearing holder
14, and extends toward the control device 20 side in par-
allel to an axis line direction of the rotation shaft 2.
[0032] Next, the control device 20 is described. The
control device 20 for controlling the drive of the electric
motor 1 includes power modules (semiconductor mod-
ules) 21 and a relay module (semiconductor module) 60
each having semiconductor switching elements 23 en-
capsulated with a mold resin, a control board 25 formed
of an insulated printed-circuit board, passive elements
(coil 41 and capacitor 42) connected to the semiconduc-
tor switching elements 23, a frame 30 formed of a plurality
of conductive plates 31 by insert molding with an insu-
lating resin, a heat sink 35 formed by aluminum die cast-
ing, a power connector 37 electrically connected to a bat-
tery 50 of the vehicle, a signal connector 38 for inputting
and outputting signals to and from the vehicle side via
external wiring, a torque sensor connector 39 for inputting
and outputting signals to and from a torque sensor 51
via external wiring, a cover 40 having various connectors
(power connector 37, signal connector 38, and torque
sensor connector 39) formed thereon by integral molding,
a housing 36 formed by aluminum die casting, fixed to
the heat sink 35, and configured to hold the cover 40,
insulating members 33 each fixed to the heat sink 35 and
configured to hold the motor connection terminal 34, and
a resolver stator 29b for a resolver 29, which is a rotation
position sensor for detecting a rotation position of the
rotor 4.
[0033] A resolver rotor 29a is held by the rotation shaft
2, and the resolver 29 is constructed by assembling the
electric motor 1 and the control device 20. Note that, the
description is herein given of the case where the resolver
29 is used as the rotation position sensor. However, the
rotation position sensor according to the present inven-
tion is not limited to the resolver, and another magnetic
detection element such as a magnetic resistance ele-
ment or a Hall IC may be used as the rotation position

sensor.
[0034] FIG. 4 is a perspective view illustrating the pow-
er module 21 of FIG. 1 referred to above according to
the first embodiment of the present invention. Now, the
power module 21 is described next with reference to FIG.
1, FIG. 2, and FIG. 4.
[0035] The power module 21 is a transfer mold type
module in which FETs 23a, an FET 23b, and a shunt
resistor 24 are mounted by soldering on a lead frame 22
being made of copper or a copper alloy and having a
wiring pattern formed thereon, and are encapsulated by
integral molding with an insulating resin.
[0036] In this case, the FETs 23a form a three-phase
bridge circuit for switching a motor current IM of the elec-
tric motor 1 depending on the magnitude and direction
of the assist torque. Further, the FET 23b forms a motor
relay serving as switching means for applying and inter-
rupting the motor current IM to be supplied from the three-
phase bridge circuit to the electric motor 1. Further, the
shunt resistor 24 detects the motor current IM of the elec-
tric motor 1.
[0037] Further, as illustrated in FIG. 4, the power mod-
ule 21 includes module power terminals 22a and 22b for
supplying power to the built-in FETs 23a, a module-motor
connection terminal 22c for supplying power from the
power module 21 to the electric motor 1, and a module
signal terminal 22d for controlling the FETs 23a and 23b.
The module signal terminal 22d of the power module 21
is connected, by soldering, to a through hole 25b of the
control board 25 described later.
[0038] Further, the module-motor connection terminal
22c of the power module 21 is connected, by welding, to
a connection portion 34a of the motor connection terminal
34 described later (see FIG. 1 referred to above and FIG.
11 referred to later). Moreover, the module power termi-
nals 22a and 22b are joined, by welding, to the conductive
plates 31 of the frame 30 described later, respectively.
[0039] In the relay module 60, FETs 23c serving as
switching means for applying and interrupting a power
supply current IB from the battery 50 are mounted on the
lead frame 22 by soldering. Further, similarly to the power
module 21, the relay module 60 is a transfer mold type
module in which the FETs 23c are encapsulated by in-
tegral molding with an insulating resin.
[0040] The electric motor 1 of the electric driving device
according to the first embodiment is the three-phase
brushless motor. Further, as understood from FIG. 1 and
FIG. 2, the control device 20 includes three power mod-
ules 21 and one relay module 60, that is, a total of four
semiconductor modules. Further, the four semiconductor
modules are arranged at a pitch of substantially 90° in a
circumferential direction of the control device 20.
[0041] The control board 25 is formed of a multi-layer
(for example, four-layer or six-layer) glass epoxy sub-
strate. The control board 25 has a through hole 25a into
which the module signal terminal 22d is inserted. The
module signal terminal 22d is soldered into the through
hole 25a, and is therefore electrically connected to a wir-
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ing pattern of the control board 25.
[0042] Further, a microcomputer 26, a drive circuit 27,
and current detection means 28 are mounted on the con-
trol board 25 by soldering. In this case, the microcom-
puter 26 computes the assist torque based on a steering
torque signal from the torque sensor 51, and also com-
putes a current corresponding to the assist torque by
feeding back the motor current IM and the rotation posi-
tion of the rotor of the electric motor 1, which is detected
by the resolver 29.
[0043] Further, the drive circuit 27 outputs a drive sig-
nal for driving the FETs 23a in response to a command
from the microcomputer 26. Moreover, the current de-
tection means 28 is connected to one end of each shunt
resistor 24, and detects the motor current IM flowing in
the electric motor 1.
[0044] Note that, although the illustration is omitted,
the microcomputer 26 has a known self-diagnosis func-
tion in addition to an AD converter, a PWM timer circuit,
and the like. Further, with this self-diagnosis function, the
microcomputer 26 always performs self-diagnosis on
whether or not the system is operating normally. When
any abnormality occurs, the microcomputer 26 interrupts
the motor current IM.
[0045] Further, a drive section 61 for driving the electric
motor 1 includes the semiconductor switching elements
23 (FETs 23a), the passive elements (coil 41 and capac-
itor 42), the drive circuit 27, and peripheral circuit ele-
ments. In this case, the semiconductor switching ele-
ments 23 (FETs 23a) switch the current of the electric
motor 1. Further, the passive elements (coil 41 and ca-
pacitor 42) are electrically connected to the switching el-
ements 23. Moreover, the drive circuit 27 outputs the
drive signal for driving the FETs 23a.
[0046] Further, among the passive elements, the coil
41 is configured to eliminate electromagnetic noise to be
generated during a switching operation of the semicon-
ductor switching elements 23. The capacitor 42 is con-
figured to absorb ripple components of the motor current
IM flowing in the electric motor 1.
[0047] When a rotation direction command and a cur-
rent control amount are input from the microcomputer 26
to the drive circuit 27, the drive circuit 27 generates a
PWM drive signal, and applies the PWM drive signal to
the FETs 23a. Thus, the power supply current IB from
the battery 50 flows in the electric motor 1 through the
power connector 37, the coil 41, and the FETs 23a and
23b so that a desired amount of assist torque is output
in a desired direction. Note that, the motor current IM
contains the ripple components due to the switching op-
eration during PWM drive of the FETs 23a, but is con-
trolled to be smoothed by the capacitor 42.
[0048] The frame 30 is formed of the plurality of con-
ductive plates 31 by insert molding with an insulating res-
in. The plurality of conductive plates 31 are electrically
connected to the module power terminals 22a and 22b
of the power module 21, the coil 41, the capacitor 42,
and various connectors (power connector 37, signal con-

nector 38, and torque sensor connector 39), respectively.
[0049] The conductive plates 31 are formed on a plane
perpendicular to the rotation shaft 2. Ends on one side
of the conductive plates 31 are bent into an L-shape so
as to form connection portions exposed from the insulat-
ing resin. Those connection portions are connected, by
joining means such as welding, to the module power ter-
minals 22a and 22b, various connectors (power connec-
tor 37, signal connector 38, and torque sensor connector
39), the coil 41, and the capacitor 42, respectively.
[0050] Now, the motor connection terminal 34 is de-
scribed with reference to FIG. 5. FIG. 5 is a perspective
view illustrating the motor connection terminal 34 accord-
ing to the first embodiment of the present invention. The
motor connection terminal 34 includes the connection
portion 34a and a connection portion 34b. In this case,
the connection portion 34a is a connection portion that
is connected to the module-motor connection terminal
22c by joining means such as welding. Further, the con-
nection portion 34b is a connection portion that is con-
nected to the motor terminal 13. Further, the connection
portion 34a and the connection portion 34b are joined to
each other by means of welding or the like.
[0051] Moreover, the connection portion 34b has two
insertion holes 34c into which the two arm portions 13b
of the motor terminal 13 are inserted, respectively, and
a terminal portion 34d (corresponding to a portion be-
tween the two insertion holes 34c) brought into pressure
contact with the arm portions 13b of the motor terminal
13. A length D between the two insertion holes 34c is
larger than the slit width W of the motor terminal 13 (see
FIG. 3), that is, a relationship of D>W is satisfied.
[0052] Note that, the two arm portions 13b are inserted
into the corresponding insertion holes 34c, respectively,
so that the portion of the slit 13a (inner side of the motor
terminal 13 at each arm portion 13b) pinches the terminal
portion 34d. Thus, the length D between the insertion
holes 34c corresponds to a width at the time of pinching
the motor connection terminal 34 with the motor terminal
13.
[0053] Further, the motor connection terminal 34 is
formed by pressing a copper plate into a predetermined
shape (dimensions). Note that, in the first embodiment,
there is exemplified the case where the motor connection
terminal 34 is formed of two components, that is, the con-
nection portions 34a and 34b, but the motor connection
terminal 34 may be formed by pressing a single copper
plate and bending the connection portion 34a into an L-
shape.
[0054] Next, the insulating member 33 is described
with reference to FIGS. 6(a) to 6(c) and FIGS. 7(a) and
7(b). FIGS. 6 are explanatory views each illustrating the
insulating member 33 according to the first embodiment
of the present invention. More specifically, FIG. 6(a) is a
top view illustrating the insulating member 33 (front view
illustrating the insulating member 33 as seen from the
electric motor 1 side in a direction parallel to the rotation
shaft), FIG. 6(b) is a perspective view, and FIG. 6(c) is a
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bottom view (front view illustrating the insulating member
33 as seen from the control device 20 side in the direction
parallel to the rotation shaft).
[0055] Further, FIGS. 7 are main part perspective
views each illustrating a state in which the motor connec-
tion terminal 34 is inserted into the insulating member 33
prior to fixing the insulating member 33 to the heat sink
35 according to the first embodiment of the present in-
vention. More specifically, FIG. 7(a) is a main part per-
spective view illustrating a state before the motor con-
nection terminal 34 is inserted into the insulating member
33, and FIG. 7(b) is a main part perspective view illus-
trating a state after the motor connection terminal 34 is
inserted into the insulating member 33.
[0056] The insulating member 33 is formed by molding
with a thermoplastic resin such as PBT or PPS, to thereby
insulate the motor connection terminal 34 from the metal
component on its periphery.
[0057] Further, a slit 33h for inserting the motor con-
nection terminal 34 therethrough is formed in a side sur-
face portion of the insulating member 33. The entrance
of the slit 33h has such a tapered shape that the cross
section is gradually narrowed from an insertion port to-
ward a deep side so as to facilitate the insertion of the
motor connection terminal 34.
[0058] Further, an insertion hole 33a into which the mo-
tor terminal 13 is inserted is formed in the insulating mem-
ber 33 at a position on the electric motor 1 side. Further,
a guide portion 33b made of an insulating resin, for ad-
justing the position of the motor terminal 13 is formed on
the insulating member 33 by integral molding. Note that,
the guide portion 33b is formed substantially in parallel
to the axis line direction of the rotation shaft 2.
[0059] The entrance portion of the insertion hole 33a
has such a tapered shape that the axial cross section of
the guide portion 33b is gradually narrowed from the elec-
tric motor 1 side (entrance) toward the opposite side to
the electric motor 1 side (exit) in the axial direction. There-
fore, when the motor terminal 13 passes through the in-
sertion hole 33a, the position of the motor terminal 13 is
adjusted, and the motor terminal 13 is guided to a given
position on the motor connection terminal 34. Thus, the
motor terminal 13 and the motor connection terminal 34
can reliably be brought into pressure contact with each
other.
[0060] Further, in the insulating member 33 at a posi-
tion on the opposite side to the electric motor 1 side (heat
sink 35 side), a resin wall 33c made of an insulating resin,
for surrounding the insertion hole 33a is formed substan-
tially in parallel to the axis line direction of the rotation
shaft 2. The resin wall 33c is formed so as to be elongated
toward the opposite side to the electric motor 1 side (heat
sink 35 side) with respect to the distal end of the motor
terminal 13 under a state in which the motor terminal 13
is brought into pressure contact with the motor connec-
tion terminal 34.
[0061] The motor terminal 13 passes through the in-
sertion hole 33a, and hence the distal end of the motor

terminal 13 is located on an inner circumferential side of
the resin wall 33c made of the insulating resin. Thus, the
motor terminal 13 is structured so that the distal end por-
tion of the motor terminal 13 is insulated from the metal
component on its periphery.
[0062] Further, on an inner side of the resin wall 33c,
a support member 33d made of a resin and thinner than
the connection portion 34b of the motor connection ter-
minal 34 is formed by integral molding. When the motor
connection terminal 34 is press-fitted to the motor termi-
nal 13, the motor connection terminal 34 receives a load
in an insertion direction of the motor terminal 13, but the
support member 33d is formed so that displacement of
the motor connection terminal 34 in a load applying di-
rection can be suppressed.
[0063] Further, two press-fitting pins 33e having tapers
formed at the distal ends thereof are formed on the insu-
lating member 33 by integral molding. Further, when the
two press-fitting pins 33e are press-fitted to press-fitting
holes 35d formed in the heat sink 35 described later,
respectively, the insulating member 33 is press-fitted and
fixed to the heat sink 35. At the root of each press-fitting
pin 33e, three protrusions 33f larger in outer diameter
than the press-fitting pin 33e are formed at every 120°.
Thus, the force for holding the insulating member 33 is
increased.
[0064] Note that, in the first embodiment, the number
of the press-fitting pins 33e is set to two, but the number
of the press-fitting pins 33e is not limited thereto. Further,
a flange portion 33g is formed on the insulating member
33 so as to be pressed against the surface of the heat
sink 35, which is perpendicular to the rotation shaft 2,
when the insulating member 33 is fixed to the heat sink
35.
[0065] Moreover, an insertion hole 33i into which the
connection portion 34a of the motor connection terminal
34 is inserted is formed in the insulating member 33 at a
positon on the opposite side to the electric motor 1 side
(heat sink 35 side). Moreover, a resin wall 33j made of
an insulating resin, for surrounding the insertion hole 33i
is formed substantially in parallel to the axis line direction
of the rotation shaft 2. Note that, in the first embodiment,
the insertion hole 33i and the resin wall 33j are formed
in the insulating member 33 by integral molding, but there
is no problem even when the insertion hole 33i and the
resin wall 33j are formed independently as separate com-
ponents.
[0066] Next, the heat sink 35 is described with refer-
ence to FIG. 1 referred to above and FIGS. 8(a) and 8(b).
FIGS. 8 are front views each illustrating the heat sink 35
before and after the insulating member 33 is fixed to the
heat sink 35 according to the first embodiment of the
present invention. More specifically, FIG. 8(a) is a front
view as seen from the electric motor 1 side, for illustrating
the heat sink 35 before the insulating member 33 is press-
fitted and fixed, and FIG. 8(b) is a front view as seen from
the electric motor 1 side, for illustrating the heat sink 35
after the insulating member 33 is press-fitted and fixed.
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[0067] The heat sink 35 is arranged on the electric mo-
tor 1 side with respect to the frame 30. In the heat sink
35 at a position on the opposite side to the electric motor
1 side, the power modules 21 are fixed in close contact
with the heat sink 35 through intermediation of a ceramic
plate (not shown) having both heat conductivity and in-
sulating property and being made of, for example, alu-
mina, silicon nitride, or aluminum nitride. Grease or an
adhesive having heat conductivity is applied to the sur-
faces of the ceramic plate, which are brought into contact
with the power modules 21 and the heat sink 35.
[0068] Further, on the surface of the heat sink 35, to
which the power modules 21 are fixed, the frame 30 is
fixed with screws. The coil 41 and the capacitor 42 ar-
ranged on the frame 30 are inserted into a recessed por-
tion 35a formed in the heat sink 35. Grease or an adhe-
sive having heat conductivity is filled in gaps between
the recessed portion 35a formed in the heat sink 35 and
the coil 41 and between the recessed portion 35a and
the capacitor 42.
[0069] In the heat sink 35 at a position on the electric
motor 1 side, the resolver stator 29b of the resolver 29
corresponding to the rotation position sensor for detect-
ing the rotation position of the rotor 4 is fixed with screws.
Further, on the periphery of the resolver stator 29b, the
insulating members 33 each holding the motor connec-
tion terminal 34 are press-fitted and fixed on an extension
line of the motor terminal 13. In a region in which each
insulating member 33 is press-fitted, a single recess 35b
for receiving the resin wall 33c formed on the insulating
member 33 and a single through hole 35c through which
the connection portion 34a formed on the motor connec-
tion terminal 34 passes are formed for each single insu-
lating member 33.
[0070] Further, the two press-fitting holes 35d to which
the press-fitting pins 33e formed on the insulating mem-
ber 33 are press-fitted, respectively, are formed for each
single insulating member 33. The entrance portion of
each press-fitting hole 35d has such a tapered shape
that the cross section is gradually narrowed from the en-
trance toward a deep side so as to facilitate the insertion
of the press-fitting pin 33e.
[0071] The heat sink 35 is arranged on the axis line of
the rotation shaft 2. Further, the motor frame 6 forming
the electric motor 1 and the heat sink 35 forming the
control device 20 are fastened to each other with screws
so that the electric motor 1 and the control device 20 are
coupled to each other.
[0072] Note that, in the first embodiment, the number
of the insulating members 33 press-fitted and fixed to the
heat sink 35 is set to three (see FIGS. 8), but the number
of the insulating members 33 is not limited thereto. There
is no problem as long as the number of the insulating
members 33 is equal to or more than the number of phas-
es of the electric motor 1 (in the first embodiment, three).
Further, the number of the press-fitting holes is not limited
to two.
[0073] The housing 36 is arranged on the axis line of

the rotation shaft 2, and is fastened to the heat sink 35
forming the control device 20 with screws. The housing
36 covers the power modules 21, the control board 25,
and the frame 30 together with the heat sink 35. Further,
the cover 40 having various connectors (power connector
37, signal connector 38, and torque sensor connector
39) formed thereon by integral molding is fixed to the
housing 36 with an adhesive.
[0074] Note that, a liquid packing is applied between
the housing 36 and the heat sink 35. The housing 36 is
held in contact with an arbitrary IC component mounted
on the control board 25 (for example, microcomputer 26)
through intermediation of a heat-conductive resin,
grease, or an adhesive, to thereby effectively release
heat generated from the IC component.
[0075] The cover 40 is constructed so that the power
connector 37 electrically connected to the battery 50 of
the vehicle, the signal connector 38 for inputting and out-
putting signals to and from the vehicle side via the exter-
nal wiring, and the torque sensor connector 39 for input-
ting and outputting signals to and from the torque sensor
51 via the external wiring are formed by integral molding
with a resin. Further, the cover 40 holds terminals made
of conductive copper and electrically connected to vari-
ous connectors.
[0076] An accommodating portion 40a, which accom-
modates a common mode coil 43 for eliminating conduc-
tive noise generated between a power supply line and a
GND, is formed in the cover 40. Further, the common
mode coil 43 is held and fixed to the cover 40 by means
of, for example, bonding.
[0077] Next, the fixing between the insulating member
33 and the heat sink 35 is described with reference to
FIGS. 7 and FIGS. 8 referred to above, and to FIG. 9 to
FIG. 11 referred to newly. FIG. 9 is a perspective view
as seen from the electric motor 1 side, for illustrating a
state immediately before the insulating member 33 is
press-fitted and fixed to the heat sink 35 according to the
first embodiment of the present invention.
[0078] FIG. 10 is a sectional view illustrating the recess
35b formed in the heat sink 35, which is cut along a cross
section perpendicular to the rotation shaft 2 under a state
in which the insulating member 33 is press-fitted and fixed
to the heat sink 35 according to the first embodiment of
the present invention. Moreover, FIG. 11 is a perspective
view as seen from the opposite side to the electric motor
1 side, for illustrating the state immediately before the
insulating member 33 is press-fitted and fixed to the heat
sink 35 according to the first embodiment of the present
invention.
[0079] The two press-fitting pins 33e having the tapers
formed at the distal ends thereof are formed on the insu-
lating member 33 by integral molding. At the root of each
press-fitting pin, the three protrusions 33f larger in outer
diameter than the press-fitting pin 33e are formed at eve-
ry 120°. The two press-fitting holes 35d to which the
press-fitting pins 33e are press-fitted, respectively, are
formed in the heat sink 35. Thus, when the insulating
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member 33 is assembled to the heat sink 35, the press-
fitting pins 33e are press-fitted to the press-fitting holes
35d, respectively. As a result, the insulating member 33
is press-fitted and fixed to the heat sink 35.
[0080] In this case, when the press-fitting pins 33e are
formed by molding, the resin is contracted and warped,
and hence the accuracy of the pins is deteriorated. How-
ever, the protrusions 33f are formed at the pitch of 120°,
and thus the press-fitting pins 33e can reliably be brought
into contact with the press-fitting holes 35d, respectively.
Thus, the insulating member 33 can reliably be held by
the heat sink 35.
[0081] When the insulating member 33 is press-fitted
to the heat sink 35, at the same time, the resin wall 33c
formed on the insulating member 33 is received in the
recess 35b formed in the heat sink 35. When this state
is seen in a cross section parallel to the rotation shaft 2,
as illustrated in FIG. 10, there is observed a two-layer
structure in which the resin wall 33c is positioned on an
inner side and the heat sink 35 is positioned on an outer
side. Further, the flange portion 33g is formed on the
insulating member 33. When the insulating member 33
is press-fitted to the heat sink 35, the flange portion 33g
is pressed against the heat sink 35, and closes the recess
35b of the heat sink 35.
[0082] When the insulating member 33 is press-fitted
to the heat sink 35, the connection portion 34a of the
motor connection terminal 34 and the resin wall 33j are
inserted into the through hole 35c formed in the heat sink
35. The distal end of the connection portion 34a at a
position on the opposite side to the electric motor side
passes through the through hole 35c, and is arranged so
as to be opposed to the module-motor connection termi-
nal 22c of the power module 21 mounted on the heat sink
35. After that, the module-motor connection terminal 22c
and the connection portion 34a are electrically connected
to each other by means of welding or the like.
[0083] The resin wall 33j insulates the connection por-
tion 34a from the metal component on its periphery, and
closes the through hole 35c. Thus, metal chippings and
resin pieces are prevented from moving from the electric
motor 1 toward the control device 20 side, or from the
control device 20 toward the electric motor 1 side.
[0084] In the structure of the first embodiment, the
press-fitting pins 33e are formed on the insulating mem-
ber 33 so that the insulating member 33 is press-fitted
and fixed to the heat sink 35. Alternatively, for example,
such a structure may be employed that a protrusion is
formed on the resin wall 33c of the insulating member 33
and press-fitted to the recess 35b of the heat sink 35.
Further, the insulating member 33 may be fixed to the
heat sink 35 by bonding with an adhesive instead of using
the press-fitting pins 33e. Note that, there is no problem
even when the order of inserting the motor connection
terminal 34 into the insulating member 33 is set before
or after the insulating member 34 is fixed to the heat sink
35.
[0085] Next, the connection between the motor termi-

nal 13 and the motor connection terminal 34 is described
with reference to FIG. 1 referred to above and FIGS. 12(a)
and 12(b) referred to newly. FIGS. 12 are a main part
perspective view and a sectional view each illustrating a
state in which the motor terminal 13 is fixed in pressure
contact with the motor connection terminal 34 according
to the first embodiment of the present invention. More
specifically, FIG. 12(a) is a perspective view illustrating
a state in which the motor terminal 13 passes through
the guide portion 33b and is press-fitted to the motor con-
nection terminal 34, and FIG. 12(b) is a sectional view
illustrating the state of FIG. 12(a), which is cut along a
cross section parallel to the rotation shaft 2.
[0086] The motor terminal 13 provided on the electric
motor 1 extends from the electric motor 1 toward the con-
trol device 20 in parallel to the axis line direction of the
rotation shaft 2. Further, the arm portions 13b and the
slit 13a are formed at the end portion of the motor terminal
13 on the control device 20 side.
[0087] The insulating member 33 having the motor
connection terminal 34 held and fixed thereto is press-
fitted and fixed to the heat sink 35. The guide portion 33b
formed on the insulating member 33 extends toward the
electric motor 1. Further, the heat sink 35 faces the elec-
tric motor 1 in the axis line direction of the rotation shaft
2, and at a timing to assemble the electric motor 1 and
the heat sink 35 to each other, the motor terminal 13 is
inserted into the insertion hole 33a of the guide portion
33b.
[0088] In the insertion hole 33a at a position on the
opposite side to the electric motor 1 side, the motor con-
nection terminal 34 is positioned and fixed. Further, the
arm portions 13b of the motor terminal 13 are inserted
into the insertion holes 34c of the motor connection ter-
minal 34, respectively. Moreover, the connection portion
34d of the motor connection terminal 34 is pinched by
the slit 13a formed in the motor terminal 13, and thus the
motor terminal 13 is press-fitted to the motor connection
terminal 34. As a result, both the terminals are electrically
connected to each other in a pressure contact state.
Therefore, at the timing to assemble the electric motor 1
and the heat sink 35 to each other, the motor terminal 13
is fixed in a state of being press-fitted to the motor con-
nection terminal 34.
[0089] In this case, the motor connection terminal 34
is pressurized in the insertion direction of the motor ter-
minal 13, but the support member 33d formed on the
insulating member 33 supports the terminal portion 34d
of the motor connection terminal 34, and hence defor-
mation of the motor connection terminal 34 is sup-
pressed. Further, the insulating member 33 is similarly
pressurized in the insertion direction of the motor terminal
13, but the insulating member 33 is pressed against the
heat sink 35 through intermediation of the flange portion
33g, and hence deformation of the insulating member 33
is also suppressed.
[0090] Further, under a state in which the insulating
member 33 is pressurized by the motor terminal 13, the
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insulating member 33 is brought into contact with the
heat sink 35 through intermediation of the flange portion
33g, and hence heat resistance is reduced between the
insulating member 33 and the heat sink 35. Thus, when
the electric driving device is in operation, the heat gen-
erated from the motor connection terminal 34 can effi-
ciently be transferred to the heat sink 35.
[0091] Further, the pressure contact portion between
the motor terminal 13 and the motor connection terminal
34 is received in a closed space 70 surrounded on its
periphery by the insulating member 33, the heat sink 35,
the motor connection terminal 34, and the motor terminal
13.
[0092] When the motor connection terminal 34 is
press-fitted to the motor terminal 13, the contact portion
between both the components may be chipped to gen-
erate metal chippings. When the chippings connect con-
ductive portions during the operation of the electric driv-
ing device, short-circuit failure may be induced. In the
structure of the first embodiment, however, the generated
metal chippings can be confined in the closed space 70.
Therefore, the short-circuit failure can be suppressed.
[0093] Note that, the closed space 70 is closed by the
flange portion 33g forming the insulating member 34, and
has a double structure in which the resin wall 33c and
the recess 35b of the heat sink 35 are superimposed in
a radial direction. Therefore, a path through which the
metal chippings confined in the closed space 70 flow out
of the closed space 70 becomes more complicated, and
thus the degree of sealability of the closed space 70 is
further increased.
[0094] Further, the motor terminal 13 is inserted into
an inner side of the resin wall 33c, and is therefore insu-
lated from the metal component on its periphery (heat
sink 35).
[0095] Note that, the connection between the module-
motor connection terminal 22c of the power module
(semiconductor module) 21 and the connection portion
34a may be carried out by means of welding or the like
in advance before the electric motor 1 and the heat sink
35 are assembled to each other, or may be carried out
after the electric motor 1 and the heat sink 35 are assem-
bled to each other.
[0096] To sum up the details described above, in the
electric driving device 100 according to the first embod-
iment of the present invention, the control device 20 is
arranged on the axis line of the rotation shaft 2 of the
electric motor 1. Further, the electric motor 1 includes
the motor terminal 13 extending toward the control device
20 side. Further, the slit 13a is formed at the end portion
of the motor terminal 13 on the control device 20 side
(end portion on the other side). Moreover, the control
device 20 includes the motor connection terminal 34 pro-
vided on the extension line of the motor terminal 13 and
electrically connected to the motor terminal 13.
[0097] Further, the motor connection terminal 34 is
pinched by the slit 13a, and thus the motor terminal 13
is press-fitted to the motor connection terminal 34. As a

result, both the terminals are electrically connected to
each other. Thus, there is no need to newly use the com-
ponents such as screws for the connection between both
the terminals. As a result, the number of components is
reduced, and the screw fastening process is also unnec-
essary. Accordingly, the number of assembling steps can
be reduced and the cost can also be reduced.
[0098] Further, as compared to the case where the
space for arranging the screws and the insertion space
for the screw fastening are secured separately for the
screw fastening, those spaces are also unnecessary. As
a result, the electric driving device can be downsized.
[0099] Further, the screws for connecting the terminals
to each other are unnecessary, and hence the cover for
closing the insertion port for the screw fastening tool is
also unnecessary. As a result, the number of components
and the number of assembling steps are reduced, and
the cost can also be reduced.
[0100] Further, the arm portions 13b of the motor ter-
minal 13 are inserted into the insertion holes 34c of the
motor connection terminal 34, respectively. In addition,
the portion between the insertion holes 34c of the motor
connection terminal 34 is pinched by the slit 13a. Thus,
the motor terminal 13 is fixed in the state of being press-
fitted to the motor connection terminal 34. As a result, as
compared to the case where the terminal having a pin
shape is inserted and press-fitted to the insertion hole,
the press-fitting load (press-fitting force) at the time of
press-fitting is distributed to the two arm portions 13b
split by the slit 13a, and hence the press-fitting force to
be applied to each single arm portion 13b is reduced.
Accordingly, the degree of deterioration of the portion
fixed in the state of being press-fitted (press-fitting and
fixing portion) over time is reduced, and accordingly the
electric driving device enhanced in reliability can be ob-
tained.
[0101] Moreover, at the timing to assemble the electric
motor 1 and the heat sink 35 to each other, the motor
terminal 13 is fixed in the state of being press-fitted to
the motor connection terminal 34, and thus the easiness
of assembling of the electric driving device is enhanced.
[0102] Further, at least at the distal end portions of the
slit 13a of the motor terminal 13, the tapers 13c1 are
formed on both sides of the slit 13a so that the slit width
is gradually increased toward the distal end. Further,
when the motor connection terminal 34 is pinched by the
slit 13a of the motor terminal 13, portions of the tapers
13c1 formed on the side where the slit 13a is formed
(inner side of the motor terminal) serve to guide the motor
terminal 13 to a region between the insertion holes 34c
formed in the motor connection terminal 34, and thus the
motor connection terminal 34 can smoothly be pinched.
As a result, the easiness of assembling of the electric
driving device is enhanced.
[0103] Besides, in the first embodiment, the tapers
13c2 are also formed at the end portions of the motor
terminal 13 on the control device 20 side, specifically, on
the side where the slit 13a is not formed (outer side of
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the motor terminal 13). Therefore, the tapers 13c2 serve
to guide the motor terminal 13 into the insertion holes
34c formed in the motor connection terminal 34, and thus
the motor connection terminal 34 can smoothly be insert-
ed into the insertion holes 34c. As a result, the fluctuation
of dimensions can be absorbed for the slit width W of the
motor terminal 13 and the length D of the terminal portion
34d, and thus the easiness of assembling of the electric
driving device is enhanced.
[0104] Further, the motor terminal 13 is made of a cop-
per alloy having a higher thermal creep resistance char-
acteristic than the motor connection terminal 34. There-
fore, the degree of deterioration of the press-fitting and
fixing portion over time is reduced, and thus the electric
driving device enhanced in reliability can be obtained.
[0105] In the first embodiment, the motor terminal 13
is made of a copper alloy, which has a higher thermal
creep resistance characteristic than the motor connec-
tion terminal 34 and is a special copper alloy having high-
er electric conductivity and strength. Accordingly, in ad-
dition to the low degree of deterioration of the press-fitting
and fixing portion over time, the heat generation amount
of the motor terminal 13 becomes smaller and the
strength thereof becomes higher. As a result, the electric
driving device further enhanced in reliability can be pro-
vided.
[0106] Further, the control device 20 according to the
first embodiment of the present invention includes three
power modules 21 and one relay module, that is, a total
of four semiconductor modules. Further, those semicon-
ductor modules are arranged at the pitch of substantially
90° with regular intervals in the circumferential direction
of the control device 20, and the three motor terminals
13U, 13V, and 13W are also arranged at the pitch of
substantially 90° with regular intervals corresponding to
the three power modules 21.
[0107] In this manner, the three motor terminals 13 are
arranged at the pitch of 90° with regular intervals, and
thus the insulation distance can sufficiently be secured
between the motor terminals 13. As a result, the reliability
of the electric driving device is enhanced.
[0108] Moreover, the guide portion 33b along which
the motor terminal 13 is inserted is formed on the insu-
lating member 33. Therefore, when the motor terminal
13 is brought into pressure contact with the motor con-
nection terminal 34, the guide portion 33b adjusts the
position of the motor terminal 13 to a given position on
the motor connection terminal 34. As a result, the motor
terminal 13 can be brought into pressure contact with the
motor connection terminal 34 in accordance with the
guide of the guide portion 33b, and thus the easiness of
assembling of the electric driving device is enhanced.
Further, the guide portion 33b is formed on the insulating
member 33 by integral molding. Thus, the positional ac-
curacy of the guide portion 33b is enhanced, with the
result that the easiness of assembling of the electric driv-
ing device is further enhanced and the reliability of the
electric driving device is enhanced.

[0109] Moreover, in the first embodiment, the guide
portion 33b is formed so as to cover the periphery of the
motor terminal 13. As a result, the insulating property can
be secured, and thus the reliability of the electric driving
device is further enhanced.
[0110] Further, in the insulating member 33, the two
press-fitting pins 33e having the tapered shapes at the
distal ends thereof are formed by integral molding. The
insulating member 33 is press-fitted and fixed to the heat
sink 35. Therefore, when the insulating member 33 is
held and fixed, there is no need to newly use the com-
ponents such as screws. Thus, the number of compo-
nents of the electric driving device is reduced, and the
screw fastening process is also unnecessary. Accord-
ingly, the number of assembling steps can be reduced.
As a result, the cost of the electric driving device can also
be reduced.
[0111] Further, the two press-fitting pins 33e are
formed, and hence the misalignment of the fixing position
of the insulating member 33 is suppressed, with the result
that the easiness of assembling of the electric driving
device is enhanced. Moreover, at the root of each press-
fitting pin 33e, the three protrusions 33f larger in outer
diameter than the press-fitting pin 33e are formed at eve-
ry 120°.
[0112] The press-fitting pin 33e made of a resin may
have an error in accuracy due to the warp, the contrac-
tion, and the like at the time of molding. However, the
protrusions 33f are formed, and thus the press-fitting pin
33e can reliably be brought into contact with the side
surface of the press-fitting hole 35d formed in the heat
sink 35. As a result, the error in dimensions of the press-
fitting pin 33e can be absorbed, and the insulating mem-
ber 33 can reliably be held and fixed to the heat sink 35.
Accordingly, the easiness of assembling of the electric
driving device and the reliability thereof are further en-
hanced.
[0113] Further, the resin wall 33c and the flange portion
33g are formed on the insulating member 33. Further,
when the insulating member 33 is press-fitted to the heat
sink, the resin wall 33c is inserted into the recess 35b of
the heat sink 35, whereas the flange portion 33g is
pressed against the heat sink 35, and closes the entrance
portion of the recess 35b.
[0114] In this state, when the motor terminal 13 is
brought into pressure contact with the motor connection
terminal 34, a part of the recess 35b serves as the closed
space 70 surrounded by the heat sink 35, the insulating
member 33, the motor connection terminal 34, and the
motor terminal 13. As a result, the pressure contact por-
tion between the motor connection terminal 34 and the
motor terminal 13 is encapsulated by the closed space
70.
[0115] When the motor connection terminal 34 is
press-fitted to the motor terminal 13, the contact portion
between both the components may be chipped to gen-
erate metal chippings. In the structure of this embodi-
ment, however, the generated chippings can be confined
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in the closed space 70. Therefore, the short-circuit failure
that may be caused by the chippings is suppressed, with
the result that the reliability of the electric driving device
is further enhanced.
[0116] Further, in the structure of this embodiment, the
closed space 70 has the double structure in which the
resin wall 33c and the heat sink 35 are superimposed in
the radial direction. Therefore, the path through which
the metal chippings flow out of the closed space becomes
more complicated, and thus the reliability of the electric
driving device is further enhanced. Moreover, the resin
wall 33c made of the insulating material 33 is arranged
on the inner side of the recess 35b. Therefore, the insu-
lating property can be enhanced between the motor ter-
minal 13 and the heat sink 35, and thus the reliability of
the electric driving device is further enhanced.
[0117] Further, when the insulating member 33 is fixed
to the heat sink 35, the flange portion 33g is pressed
against the heat sink, with the result that the heat sink
35 supports the insulating member 33. Thus, when the
motor terminal 13 is inserted into the motor connection
terminal 34, the load that may be received by the insu-
lating member 33 can be received by the heat sink 35.
As a result, the deformation of the insulating member 33
and the damage thereto can be prevented, and accord-
ingly the easiness of assembling of the electric driving
device and the reliability thereof are enhanced.
[0118] Further, the support member 33d having a
smaller width than the terminal portion 34d of the motor
connection terminal 34 is formed on the insulating mem-
ber 33. When the motor terminal 13 is inserted into the
motor connection terminal 34, the support member 33d
may receive, without hindering the insertion of the motor
terminal 13, the load that may be received by the motor
connection terminal 34. As a result, the deformation of
the motor connection terminal 34 and the damage thereto
can be prevented, and accordingly the easiness of as-
sembling of the electric driving device and the reliability
thereof are enhanced.
[0119] Further, under the state in which the insulating
member 33 is pressurized by the motor terminal 13, the
insulating member 33 is held by the heat sink 35 through
intermediation of the flange portion 33g. Thus, the heat
resistance is reduced between the insulating member 33
and the heat sink 35. When the electric driving device is
in operation, the heat generated from the motor connec-
tion terminal 34 can efficiently be released to the heat
sink, and thus the reliability of the electric driving device
is enhanced. Moreover, the heat releasing performance
is enhanced, and hence the electric driving device can
be downsized.
[0120] Further, the motor connection terminal 34 is ex-
ternally inserted to the slit 33h formed in the insulating
member 33. Therefore, the motor connection terminal 34
is not completely restrained with respect to the insulating
member 33, and has a degree of freedom. Thus, even
when vibration of the electric driving device or linear ex-
pansion of the material due to temperature change oc-

curs under the state in which the motor terminal 13 is
press-fitted, the stress that may be generated in the
press-fitting portion can be alleviated, and accordingly
the reliability of the electric driving device is enhanced.
[0121] Further, the motor connection terminal 34 in-
cludes the connection portion 34a connected to the mod-
ule-motor connection terminal 22c by joining means such
as welding, and the connection portion 34b brought into
pressure contact with the motor terminal 13. Further,
those connection portions 34a and 34b are joined to each
other by means of welding or the like. Thus, the motor
connection terminal 34 is formed of two components. As
a result, design requirements of the connection portions
34a and 34b (material, thickness, shape, presence or
absence of plating, and the like) can arbitrarily be set
depending on the specifications and structure of the elec-
tric driving device, and thus the degree of design freedom
is enhanced.
[0122] Further, the insulating member 33 is arranged
on the extension line of the motor terminal 13 under a
state in which the motor connection terminal 34 is held.
Moreover, the number of the insulating members 33 fixed
to the heat sink 35 is at least equal to the number of
phases of the electric motor 1 (in this embodiment, three).
Thus, the insulation distance can be secured between
the motor terminals 13 having different phases and be-
tween the motor connection terminals 34 having different
phases, and accordingly the reliability of the electric driv-
ing device is enhanced.
[0123] Further, the motor connection terminal 34 is ar-
ranged on the extension line of the motor terminal 13.
Therefore, the press-fitting of the motor terminal 13 is not
received on the radially inner side in the vicinity of the
rotation shaft 2 in a concentrated manner, but the press-
fitting load can be received on the radially outer side in
a distributed manner. As a result, the reliability of the
electric driving device is enhanced.
[0124] Further, the passive elements, such as the coil
41 and the capacitor 42, and the semiconductor switching
elements 23 forming the drive section 61 are heat gen-
erating components. Further, the coil 41 and the capac-
itor 42 are inserted into the recessed portion 35a formed
in the heat sink 35. Moreover, the semiconductor mod-
ules (power modules 21 and relay module 60) each hav-
ing the semiconductor switching elements 21 encapsu-
lated with a mold resin are fixed in close contact through
intermediation of the ceramic plate having heat conduc-
tivity.
[0125] As a result, the heat generated from the semi-
conductor modules is released by the heat sink 35, and
thus the heat releasing performance of the electric driving
device is enhanced. Therefore, the temperature rise at
the time of heat generation from the heat generating com-
ponents is suppressed, and accordingly the reliability of
the electric driving device is enhanced.
[0126] Among the heat generating components, the
coil 41 and the capacitor 42 are inserted into the recessed
portion 35a formed in the heat sink 35. Thus, the heat
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generated from the coil 41 and the capacitor 42 is trans-
ferred and released to the heat sink 35 from the outer
circumferential surfaces as well as the axial end surfaces
on the heat sink 35 side. Accordingly, as compared to
the case where the heat is transferred and released to
the heat sink 35 from the axial end surfaces on the heat
sink 35 side alone, the heat releasing performance of the
electric driving device is enhanced.
[0127] Further, in the first embodiment, grease or an
adhesive having heat conductivity is applied to the ce-
ramic plate so that the heat resistance of bonding is re-
duced between the components. Moreover, grease or an
adhesive having heat conductivity is filled in the gaps
between the coil 41 and the recessed portion 35a of the
heat sink 35 and between the capacitor 42 and the re-
cessed portion 35a, and thus the heat releasing from the
coil 41 and the capacitor 42 to the heat sink 35 is pro-
moted. As a result, the heat releasing performance of the
electric driving device is further enhanced.
[0128] Note that, the description is given on the as-
sumption that the insulating member arranged between
the heat sink 35 and the semiconductor modules (power
modules 21 and relay module 60) is the ceramic plate.
However, the insulating member is not limited to the ce-
ramic plate, and may be an adhesive having a high heat
conductivity material such as alumina mixed as filler, or
a heat releasing and insulating sheet made of a material
such as silicon.
[0129] Further, the electric driving device 100 is formed
by assembling the electric motor 1 and the control device
20 to each other, and the motor terminal 13 is arranged
inside the electric driving device 100. Accordingly, exter-
nal foreign matters can be prevented from entering the
portion of the motor terminal 13. Moreover, the pressure
contact portion between the motor terminal 13 and the
motor connection terminal 34 is positioned and fixed in
the closed space 70 formed by the insulating member
33, the heat sink 35, the motor connection terminal 34,
and the motor terminal 13. Therefore, for example, even
when external foreign matters (such as dust and water
droplets) enter the electric motor 1, the external foreign
matters can be prevented from entering the pressure
contact portion. As a result, the water resistance and the
insulating property of the press-fitting and fixing portion
can be secured.
[0130] Further, the liquid packings are applied be-
tween the housing 36 and the heat sink 35 and between
the housing 36 and the electric motor 1. Therefore, the
regions between the housing 36 and the heat sink 35 and
between the housing 36 and the electric motor 1 can be
sealed, and accordingly the water resistance of the elec-
tric driving device is enhanced.
[0131] Note that, in the first embodiment, the descrip-
tion is given on the assumption that the waterproof struc-
ture between the housing 36 and the heat sink 35 (electric
motor 1) is the liquid packing. However, the waterproof
structure is not limited thereto, and for example, an O-
ring and a rubber packing may be employed instead.

Second Embodiment

[0132] In a second embodiment of the present inven-
tion, description is given of an electric driving device 200
using an insulating member 33 having a structure differ-
ent from that of the above-mentioned first embodiment.
FIG. 13 is a sectional view illustrating the electric driving
device 200 according to the second embodiment of the
present invention. Further, FIG. 14 is a sectional view cut
along a cross section parallel to an axis line of a rotation
shaft 2, for illustrating a state in which a motor terminal
13 and a motor connection terminal 34 are brought into
pressure contact with each other according to the second
embodiment of the present invention.
[0133] As illustrated in FIG. 13 and FIG. 14, the insu-
lating member 33 of the electric driving device 200 ac-
cording to the second embodiment is different from the
insulating member 33 described in the above-mentioned
first embodiment in such a structure that the end portion
of a resin wall 33c of the insulating member 33 at a po-
sition on an opposite side to an electric motor side is
closed by a lid 33k. Further, the second embodiment is
different from the above-mentioned first embodiment in
that, along with this change of the insulating member 33,
the end portion of the resin wall 33c at the position on
the opposite side to the electric motor side is pressed
against a heat sink 35. The other structure is similar to
that of the electric driving device 100 according to the
first embodiment, and detailed description thereof is
therefore omitted herein.
[0134] Also in the second embodiment, similarly to the
above-mentioned first embodiment, at a timing to assem-
ble an electric motor 1 and the heat sink 35 to each other,
the motor terminal 13 is inserted into an insertion hole
33a of a guide portion 33b. Moreover, arm portions 13b
of the motor terminal 13 are inserted into insertion holes
34c of the motor connection terminal 34, respectively.
Further, a connection portion 34d of the motor connection
terminal 34 is pinched by a slit 13a formed in the motor
terminal 13, and thus the motor terminal 13 is press-fitted
to the motor connection terminal 34.
[0135] In this case, the motor connection terminal 34
is pressurized in an insertion direction of the motor ter-
minal 13. In this case, the terminal portion 34d of the
motor connection terminal 34 is supported by the heat
sink 35 through intermediation of a support member 33d
and the lid 33k. Therefore, deformation of the motor con-
nection terminal 34 is suppressed. Further, the insulating
member 33 is similarly supported by the heat sink 35,
and hence deformation of the insulating member 33 is
also suppressed.
[0136] Further, as illustrated in FIG. 14, at the end por-
tion of the resin wall 33c of the insulating member 33 at
the position on the opposite side to the electric motor
side, the lid 33k is formed by integral molding with a resin.
Therefore, the pressure contact portion between the mo-
tor terminal 13 and the motor connection terminal 34 is
received in a closed space 71 surrounded on its periphery
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by the insulating member 33, the motor connection ter-
minal 34, and the motor terminal 13.
[0137] When the motor terminal 13 and the motor con-
nection terminal 34 are brought into pressure contact with
each other, the contact portion may be chipped to gen-
erate metal chippings. In the structure of this embodi-
ment, however, the generated metal chippings can be
confined in the closed space 71. Therefore, the short-
circuit failure due to the metal chippings can be sup-
pressed.
[0138] Further, the motor terminal 13 is inserted into
the inner side of the resin wall 33c, and is therefore in-
sulated from the metal component on its periphery (heat
sink 35).
[0139] To sum up the details described above, in the
electric driving device 200 according to the second em-
bodiment of the present invention, at the end portion of
the resin wall 33c of the insulating member 33 at the
position on the opposite side to the electric motor side,
the lid 33k is formed by integral molding with a resin. In
this state, when the motor terminal 13 is brought into
pressure contact with the motor connection terminal 34,
the pressure contact portion between the motor terminal
13 and the motor connection terminal 34 is received in a
closed space 71 surrounded on its periphery by the in-
sulating member 33, the motor connection terminal 34,
and the motor terminal 13.
[0140] When the motor connection terminal 34 is
press-fitted to the motor terminal 13, the contact portion
between both the components may be chipped to gen-
erate metal chippings. In the structure of this embodi-
ment, however, the generated chippings can be confined
in the closed space 71. Therefore, the short-circuit failure
that may be caused by the chippings is suppressed, with
the result that the reliability of the electric driving device
is further enhanced.
[0141] Moreover, the motor terminal 13 is arranged on
the inner side of the resin wall 33c and the lid 33k made
of an insulating material, and thus the insulating property
can be enhanced between the motor terminal 13 and the
heat sink 35. As a result, the reliability of the electric driv-
ing device is further enhanced.
[0142] Further, when the insulating member 33 is fixed
to the heat sink 35, the lid 33k is pressed against the heat
sink, with the result that the heat sink 35 supports the
insulating member 33. Thus, when the motor terminal 13
is inserted into the motor connection terminal 34, the load
that may be received by the insulating member 33 can
be received by the heat sink 35. As a result, the defor-
mation of the insulating member 33 and the damage
thereto can be prevented, and accordingly the easiness
of assembling of the electric driving device and the reli-
ability thereof are enhanced.
[0143] Further, the support member 33d having a
smaller width than the terminal portion 34d of the motor
connection terminal 34 is formed on the insulating mem-
ber 33. The support member 33d is supported by the
heat sink 35 through intermediation of the lid 33k. There-

fore, when the motor terminal 13 is inserted into the motor
connection terminal 34, the load that may be received by
the motor connection terminal 34 can be received by the
heat sink 35 at a position immediately below the terminal
portion 34d without hindering the insertion of the motor
terminal 13. As a result, the deformation of the motor
connection terminal 34 and the damage thereto can be
prevented, and accordingly the easiness of assembling
of the electric driving device and the reliability thereof are
enhanced.

Third Embodiment

[0144] In a third embodiment of the present invention,
description is given of an electric driving device 300 using
an insulating member 33 and a motor connection terminal
34 each having a structure different from that of the
above-mentioned first embodiment. FIG. 15 is a main
part perspective view illustrating the insulating member
33 and the motor connection terminal 34 of the electric
driving device according to the third embodiment of the
present invention. The electric driving device 300 accord-
ing to the third embodiment is different from the electric
driving device 100 according to the above-mentioned first
embodiment in that the motor connection terminal 34 is
inserted into the insulating member 33 and formed by
integral molding.
[0145] Further, the third embodiment is different from
the above-mentioned first embodiment in that, along with
this change, the slit 33h of the insulating member 33 is
omitted. The other structure is similar to that of the electric
driving device 100 according to the above-mentioned first
embodiment, and detailed description thereof is there-
fore omitted herein.
[0146] In the third embodiment, the motor connection
terminal 34 is formed by insert molding on the insulating
member 33 made of an insulating resin. Therefore, when
the insulating member 33 is constructed, the motor con-
nection terminal 34 is fixed with the insulating resin. Thus,
when a motor terminal 13 is fixed in a state of being press-
fitted to the motor connection terminal 34, the load is
uniformly applied to the motor connection terminal 34
with balance at the time of press-fitting, and the load that
may be received by the motor connection terminal 34
can be received by the entire insulating member 33. As
a result, the deformation of the motor connection terminal
34 and the damage thereto can be prevented, and ac-
cordingly the reliability of the electric driving device is
enhanced.
[0147] Further, when the motor connection terminal 34
is formed on the insulating member 33 by insert molding,
the position of the motor connection terminal 34 is fixed.
Thus, the positional misalignment of the motor connec-
tion terminal 34 is suppressed, and accordingly the motor
terminal 13 can reliably pinch the motor connection ter-
minal 34. As a result, the easiness of assembling of the
electric driving device is enhanced.
[0148] Further, when the motor connection terminal 34
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is formed on the insulating member 33 by insert molding,
the periphery of the motor connection terminal 34 can
completely be filled with the resin without the need to use
the slit 33h. Therefore, the sealability of a closed space
70 is enhanced, with the result that the reliability of the
electric driving device is further enhanced.
[0149] Further, the degree of close contact between
the motor connection terminal 34 and the insulating mem-
ber 33 is increased, and thus the heat resistance is re-
duced between the motor connection terminal 34 and the
insulating member 33, with the result that the reliability
of the electric driving device is further enhanced.
[0150] Moreover, when the motor connection terminal
34 is formed on the insulating member 33 by insert mold-
ing, the number of assembling steps is reduced, and the
cost can also be reduced.

Fourth Embodiment

[0151] In the above-mentioned first to third embodi-
ments, the description is given of the electric driving de-
vices 100, 200, and 300 to be used in the electric power
steering devices. In a fourth embodiment of the present
invention, referring to FIG. 16, description is given of the
electric power steering device having mounted thereon
the electric driving device 100 according to the above-
mentioned first embodiment among the electric power
steering devices having mounted thereon the electric
driving devices 100, 200, and 300 according to the above-
mentioned first to third embodiments, respectively. FIG.
16 is a sectional view illustrating the electric power steer-
ing device according to the fourth embodiment of the
present invention.
[0152] As illustrated in FIG. 16, the electric power
steering device according to the fourth embodiment of
the present invention is constructed in such a manner
that a speed reducer 15 for reducing the number of ro-
tations of the electric motor 1 is mounted on the electric
motor 1 side of the electric driving device 100 according
to the above-mentioned first embodiment. More specifi-
cally, the electric driving device 100 according to the
fourth embodiment is fixed to the speed reducer 15 with
screws (not shown) through intermediation of the motor
frame 6 of the electric motor 1.
[0153] The speed reducer 15 includes a gear case 16,
a worm gear 17, and a worm wheel 18. In this case, the
gear case 16 is a gear case having the motor frame 6 of
the electric motor 1 mounted thereon. Further, the worm
gear 17 is a reduction gear provided inside the gear case
16, for decelerating the rotation of the rotation shaft 2.
Moreover, the worm wheel 18 meshes with the worm
gear 17.
[0154] A coupling 19 is fixed to an end portion of the
worm gear 17 on the rotation shaft 2 side. Further, the
coupling 19 and the coupling 7 are coupled to each other
so that the torque is transmitted from the electric motor
1 to the worm gear 17.
[0155] To sum up the details described above, in the

electric power steering device according to the fourth em-
bodiment of the present invention, the speed reducer 15
for reducing the number of rotations of the electric motor
1 is mounted on the motor frame 6 provided to the electric
motor 1 of the electric driving device 100. Therefore, the
electric motor 1 heavy in weight is structured to be sand-
wiched between the control device 20 and the speed re-
ducer 15. As a result, the durability against the vibration
of the electric motor 1, that is, the anti-vibration property
is enhanced, and accordingly the electric power steering
device enhanced in reliability can be obtained.
[0156] Further, the speed reducer 15 for reducing the
number of rotations of the electric motor 1 is mounted on
the motor frame 6 provided to the electric motor 1 of the
electric driving device 100. Therefore, the heat generated
from the electric motor 1 is released to the frame 6, and
is then further released by the speed reducer 15. Thus,
the heat releasing performance of the electric power
steering device is enhanced. As a result, the temperature
rise at the time of heat generation from the electric motor
1 is suppressed, and accordingly the electric power steer-
ing device enhanced in reliability can be obtained.
[0157] Note that, in the fourth embodiment, the de-
scription is given of the case where the speed reducer
15 is mounted on the motor frame 6 that is on the electric
motor 1 side of the electric driving device 100 according
to the above-mentioned first embodiment. In contrast,
FIG. 17 is a sectional view illustrating an electric power
steering device according to another mode of the fourth
embodiment of the present invention.
[0158] As illustrated in FIG. 17, the speed reducer 15
may be mounted on the control device 20 side, which is
opposite to the electric motor 1 side. Specifically, the
electric driving device 100 is fixed to the speed reducer
15 with screws (not shown) through intermediation of the
heat sink 35 of the control device 20.
[0159] In the electric power steering device having the
above-mentioned structure, the speed reducer 15 for re-
ducing the number of rotations of the electric motor 1 is
mounted on the heat sink 35 provided to the control de-
vice 20 of the electric driving device 100. Therefore, the
heat generated from the control device 20 (heat gener-
ating components (coil 41, capacitor 42, and power mod-
ules 21) forming the drive section 61) is released to the
heat sink 35, and is then further released by the speed
reducer 15.
[0160] Thus, the heat generated from the control de-
vice 20 is released by the speed reducer 15, and accord-
ingly the heat releasing performance of the electric power
steering device is enhanced. Moreover, the temperature
rise at the time of heat generation from the control device
20 is suppressed, and accordingly the electric power
steering device enhanced in reliability can be obtained.
[0161] Note that, in the above-mentioned first to fourth
embodiments, the electric motor 1 is described as the
brushless motor. However, the electric motor 1 of the
present invention is not limited to the brushless motor.
For example, the electric motor 1 may be an induction
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motor or a switched reluctance motor (SR motor).
[0162] Further, in the above-mentioned first to fourth
embodiments, the description is given of the case where
the FET 23b forming the motor relay serving as the
switching means for applying and interrupting the motor
current IM to be supplied to the electric motor 1 and the
shunt resistor 24 for detecting the motor current IM of the
electric motor 1 are mounted on the power module 21.
However, one or both of the FET 23b and the shunt re-
sistor 24 may be omitted. Further, the relay module 60
may be omitted.

Claims

1. An electric driving device, comprising:

an electric motor; and
a control device arranged on an axis line of a
rotation shaft of the electric motor, for controlling
drive of the electric motor,
the electric motor comprising a motor terminal
extending toward the control device in parallel
to a direction of the axis line of the rotation shaft
and having a slit formed at an end portion of the
motor terminal on the control device side,
the control device comprising:

a semiconductor switching element for
switching a current of the electric motor;
a heat sink for releasing heat generated
from the semiconductor switching element;
a motor connection terminal formed on an
extension line of the motor terminal and
electrically connected to the semiconductor
switching element and the motor terminal;
and
an insulating member for holding the motor
connection terminal,

the motor connection terminal being pinched by
the slit formed in the motor terminal so that the
motor terminal is fixed in a state of being press-
fitted to the motor connection terminal,
the insulating member comprising a resin wall
extending substantially in parallel to the axis line
of the rotation shaft, for adjusting a position of
the motor terminal with respect to the motor con-
nection terminal by arranging the motor terminal
on an inner circumferential side of the resin wall,
to thereby fix the insulating member to the heat
sink.

2. An electric driving device according to claim 1,
wherein the insulating member further comprises a
lid portion for closing an end portion of the resin wall
at a position on an opposite side to the electric motor
side, and

wherein the lid portion is fixed to the heat sink in a
state of being pressed against the heat sink.

3. An electric driving device according to claim 1,
wherein the insulating member is fixed to the heat
sink under a state in which the resin wall and the
heat sink form a superimposing portion at which the
resin wall and the heat sink are superimposed in a
radial direction.

4. An electric driving device according to claim 3,
wherein the insulating member further comprises a
flange portion to be pressed against the heat sink.

5. An electric driving device according to claim 3 or 4,
wherein the heat sink has a recess for receiving the
resin wall, and wherein the superimposing portion is
formed by receiving the resin wall in the recess.

6. An electric driving device according to any one of
claims 1 to 5, wherein the insulating member further
comprises a support member for supporting a pres-
sure contact portion between the motor connection
terminal and the motor terminal.

7. An electric driving device according to any one of
claims 1 to 6, wherein the insulating member further
comprises a guide portion for inserting the motor ter-
minal into the inner circumferential side along the
guide portion.

8. An electric driving device according to any one of
claims 1 to 7, wherein the insulating member is fixed
in a state of being press-fitted to the heat sink.

9. An electric driving device according to any one of
claims 1 to 7, wherein the insulating member is fixed
to the heat sink with an adhesive.

10. An electric driving device according to any one of
claims 1 to 9, wherein the insulating member further
comprises a slit into which the motor connection ter-
minal is inserted.

11. An electric driving device according to any one of
claims 1 to 9, wherein the motor connection terminal
is formed on the insulating member by insert mold-
ing.

12. An electric driving device according to any one of
claims 1 to 11, further comprising a speed reducer
mounted on the control device at a positon on the
opposite side to the electric motor side, for reducing
a number of rotations of the electric motor.

13. An electric driving device according to any one of
claims 1 to 11,
further comprising a speed reducer mounted on the
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electric motor at a positon on an opposite side to the
control device side, for reducing a number of rota-
tions of the electric motor.

14. A method of manufacturing the electric driving device
according to any one of claims 1 to 13, the method
comprising the steps of:

fixing the insulating member to the heat sink;
inserting the motor terminal along the resin wall
so as to adjust the position of the motor terminal
with respect to the motor connection terminal;
and
pinching the motor connection terminal by the
slit formed in the motor terminal so that the motor
terminal is fixed in the state of being press-fitted
to the motor connection terminal.
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