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(54) INVERTER INTEGRATED MOTOR-DRIVEN COMPRESSOR

(57) Provided is an inverter integrated motor-driven
compressor, wherein a wiring route to be connected to
an IPM can he made to have an optimum layout and
made to be simple, and wherein noise interference due
to disturbances can be restricted, and controllability can
be improved. The inverter integrated motor-driven com-
pressor (1) has an inverter box (9) installed on the outer
circumference of a housing (2) that contains a compres-
sor and a motor, and has an inverter device integrally
installed therein. The inverter device is provided with an
IPM (14) that forms an inverter circuit, and UVW terminals
(17) arranged on one side of the IPM (14), and glass
sealed terminals (22) whereby power is applied from the
inverter device to the motor, are placed opposing each
other within the inverter box (9).
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Description

{Technical Field}

[0001] The present invention relates to an inverter-in-
tegrated electric compressor in which an inverter box, in
which an inverter device is integrally mounted, is provid-
ed on an outer periphery of a housing accommodating a
compressor and a motor.

{Background Art}

[0002] An inverter-integrated electric compressor is
used as a compressor for an air conditioner installed in
an electric car or a hybrid car. The inverter-integrated
electric compressor has a configuration in which an in-
verter box, in which an inverter device that converts di-
rect-current power from a power source into alternating-
current power and applies it to the motor is mounted, is
provided on an outer periphery of a housing accommo-
dating a compressor and a motor. The rotational speed
is variably controlled according to control signals trans-
mitted from a vehicle-side control device (ECU).
[0003] The inverter device is formed of an inverter cir-
cuit, which is composed of power devices, such as power
semiconductor devices (for example, IGBTs), that con-
vert direct-current power into alternating-current power
and apply it to a motor, and a control board, on which is
mounted a control circuit including a microcomputer that
controls alternating-current power to be applied to the
motor according to the control signals from the ECU; and
a noise-removing filter circuit, which is provided in a wir-
ing path for supplying direct-current power to the power
device. This noise-removing filter circuit is typically com-
posed of high-voltage components, such as a head ca-
pacitor (smoothing capacitor), an inductor coil, a common
mode coil, and the like.
[0004] Furthermore, there is a known inverter-integrat-
ed electric compressor in which an intelligent power mod-
ule (Intelligent Power Module; IPM), in which a driving
circuit (gate driver) and a self-protection function are in-
tegrally mounted, is used as a power-controlling power
device constituting an inverter circuit (for example, see
PTLs 1 and 2).

{Citation List}

{Patent Literature}

[0005]

{PTL 1} Japanese Unexamined Patent Application,
Publication No. 2003-153552 (see FIGS. 1 to 3)
{PTL 2} Japanese Unexamined Patent Application,
Publication No. 2009-97503 (see FIGS. 1 to 4)

{Summary of Invention}

{Technical Problem}

[0006] However, PTLs 1 and 2 do not disclose the op-
timum layout for the case where an IPM is mounted as
a power device. In general, an IPM has a configuration
in which UVW output terminals that output converted al-
ternating-current power to a motor side and PN input ter-
minals that input direct-current power from a power
source side are disposed together on one side, and in
which connecting terminals connected to the microcom-
puter are disposed together on the other side. Although
how a high-voltage wiring path and a low-voltage wiring
path are laid out with respect to such an IPM determines
the lengths of the wiring paths and the simplification of
the wiring lines, and hence, exerts an influence on the
control precision and problems such as noise interfer-
ence, these points have not been adequately considered
in the related art.
[0007] The present invention has been made in view
of the above-described circumstances, and an object
thereof is to provide an inverter-integrated electric com-
pressor in which a wiring path connected to an intelligent
power module (IPM) is arranged in the optimum layout
to simplify the wiring path, and in which noise interference
due to disturbances can be suppressed to improve the
controllability.

{Solution to Problem}

[0008] To solve the above-described problems, an in-
verter-integrated electric compressor of the present in-
vention employs the following solutions.
[0009] Specifically, an inverter-integrated electric
compressor according to an aspect of the present inven-
tion is an inverter-integrated electric compressor in which
an inverter box is provided on an outer periphery of a
housing accommodating a compressor and a motor, the
inverter box integrally accommodating an inverter de-
vice. The inverter device includes an intelligent power
module constituting an inverter circuit, and UVW output
terminals arranged on one side of the intelligent power
module are disposed so as to face, in the inverter box, a
glass-sealed terminal that applies power from the inverter
device to the motor.
[0010] The above-described inverter-integrated elec-
tric compressor according to one aspect of the present
invention has a layout in which the inverter device in-
cludes an intelligent power module (Intelligent Power
Module; IPM) constituting an inverter circuit and in which
UVW output terminals arranged on one side of the intel-
ligent power module are disposed so as to face, in the
inverter box, a glass-sealed terminal that applies power
from the inverter device to the motor. Therefore, the
length of the wiring path for supplying power and detect-
ing current, which connects the IPM and the motor, can
be reduced as much as possible. Accordingly, the wiring
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path between the IPM and the motor can be simplified.
Furthermore, it is possible to minimize the circuit resist-
ance therebetween, thereby increasing the current-de-
tection precision, and it is possible to reduce the influence
of the noise interference due to disturbance, thereby im-
proving the controllability and reliability of the inverter
device.
[0011] In the above-described inverter-integrated
electric compressor according to one aspect of the
present invention, the glass-sealed terminal may be dis-
posed in the inverter box, at a rear end of the housing
accommodating the motor, and the intelligent power
module may be disposed such that the UVW output ter-
minals thereof face a front portion of the glass-sealed
terminal.
[0012] In this configuration, the glass-sealed terminal
is disposed in the inverter box, at a rear end of the housing
accommodating the motor, and the intelligent power
module is disposed such that the UVW output terminals
thereof face a front portion of the glass-sealed terminal.
Therefore, in a layout in which the glass-sealed terminal
is disposed at the rear end of the housing, by disposing
the IPM such that the UVW output terminals thereof face
the front portion, it is possible to dispose the glass-sealed
terminal and the UVW output terminals of the IPM so as
to face each other. Accordingly, also with this configura-
tion, it is possible to reduce the length of the high-voltage
wiring path between the IPM and the motor, thereby sim-
plifying the wiring path between the IPM and the motor,
and it is possible to increase the current-detection preci-
sion and reduce the influence of the noise interference
due to disturbance, thereby improving the controllability
and reliability of the inverter device.
[0013] In the above-described inverter-integrated
electric compressor according to one aspect of the
present invention, the glass-sealed terminal may be dis-
posed in the inverter box, on the housing accommodating
the motor, at a position corresponding to the front end of
the motor, and the intelligent power module may be dis-
posed such that the UVW output terminals thereof face
a rear portion of the glass-sealed terminal.
[0014] In this configuration, the glass-sealed terminal
is disposed in the inverter box, on the housing accom-
modating the motor, at a position corresponding to the
front end of the motor, and the intelligent power module
(IPM) is disposed such that the UVW output terminals
thereof face a rear portion of the glass-sealed terminal.
Therefore, in a layout in which the glass-sealed terminal
is disposed in the housing, at a position corresponding
to the front end of the motor, by disposing the IPM such
that the UVW output terminals thereof face the rear por-
tion, it is possible to dispose the glass-sealed terminal
and the UVW output terminals of the IPM so as to face
each other. Accordingly, also with this configuration, it is
possible to reduce the length of the high-voltage wiring
path between the IPM and the motor, thereby simplifying
the wiring path between the IPM and the motor, and it is
possible to increase the current-detection precision and

reduce the influence of the noise interference due to dis-
turbance, thereby improving the controllability and relia-
bility of the inverter device.
[0015] In the above-described inverter-integrated
electric compressor according to one aspect of the
present invention, the glass-sealed terminal may be dis-
posed in the inverter box, at a side of the housing ac-
commodating the motor, and the intelligent power mod-
ule may be disposed such that the UVW output terminals
thereof are arranged along and inward of the glass-
sealed terminal so as to face thereto.
[0016] In this configuration, the glass-sealed terminal
is disposed in the inverter box, at the side of the housing
accommodating the motor, and the intelligent power
module (IPM) is disposed such that the UVW output ter-
minals thereof are arranged along and inward of the
glass-sealed terminal so as to face thereto. Therefore,
in a layout in which the glass-sealed terminal is disposed
at the side of the housing, by disposing the IPM such that
the UVW output terminals thereof face inward thereof, it
is possible to dispose the glass-sealed terminal and the
UVW output terminals of the IPM so as to face each other.
Accordingly, also with this configuration, it is possible to
reduce the length of the high-voltage wiring path between
the IPM and the motor, thereby simplifying the wiring path
between the IPM and the motor, and it is possible to in-
crease the current-detection precision and reduce the
influence of the noise interference due to disturbance,
thereby improving the controllability and reliability of the
inverter device.
[0017] In any one of the above-described inverter-in-
tegrated electric compressors, the intelligent power mod-
ule may include PN input terminals that are arranged in
the same row as the UVW output terminals, and a PN
terminal to which a high-voltage cable from a power
source is connected may be disposed at a position facing
the PN input terminals.
[0018] In this configuration, the intelligent power mod-
ule (IPM) includes PN input terminals that are arranged
in the same row as the UVW output terminals, and a PN
terminal to which a high-voltage cable from a power
source is connected is disposed at a position facing the
PN input terminals. Therefore, the length of the high-volt-
age wiring path connecting the PN input terminals of the
IPM and the PN terminal to which the high-voltage cable
is connected can be reduced as much as possible. Ac-
cordingly; it is possible to simplify the wiring path there-
between, thereby improving the ease of routing thereof.
[0019] In the above-described inverter-integrated
electric compressor, a filter circuit component of the in-
verter device may be connected to a wiring path between
the PN input terminals of the intelligent power module
and the PN terminal to which the high-voltage cable is
connected.
[0020] In this configuration, a filter circuit component
of the inverter device is connected to a wiring path be-
tween the PN input terminals of the intelligent power mod-
ule (IPM) and the PN terminal to which the high-voltage
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cable is connected. Therefore, the length of the wiring
path connecting high-voltage components, such as a
head capacitor, an inductor coil, and a common mode
coil, constituting the noise-removing filter circuit can be
reduced as much as possible. Accordingly, it is possible
to simplify the wiring path therebetween, thereby improv-
ing the ease of routing thereof, and it is possible to reduce
the circuit resistance therebetween, thereby reducing an
inductance component and improving the filtering per-
formance.
[0021] In any one of the above-described inverter-in-
tegrated electric compressors, the UVW output terminals
and the PN input terminals may be arranged on one side
of the intelligent power module, and the glass-sealed ter-
minal and the PN terminal to which the high-voltage cable
is connected may be disposed on the same side so as
to face the UVW output terminals and the PN input ter-
minals.
[0022] In this configuration, the UVW output terminals
and the PN input terminals are arranged on one side of
the intelligent power module (IPM), and the glass-sealed
terminal and the PN terminal to which the high-voltage
cable is connected are disposed on the same side so as
to face the UVW output terminals and the PN input ter-
minals. Therefore, the high-voltage wiring paths can be
disposed on one side of the IPM where the UVW output
terminals and the PN input terminals are arranged. Ac-
cordingly, it is possible to reduce the length of the high-
voltage wiring path as much as possible, thereby simpli-
fying the wiring path, and it is possible to reduce the in-
fluence of the noise interference due to disturbance,
thereby improving the controllability and reliability of the
inverter device.
[0023] In any one of the above-described inverter-in-
tegrated electric compressors, the intelligent power mod-
ule may be disposed such that the side provided with the
UVW output terminals and the PN input terminals is ori-
ented toward a coolant intake port provided at the rear
end of the housing, and high-voltage circuit components
including the intelligent power module may be disposed
near the coolant intake port.
[0024] In this configuration, the intelligent power mod-
ule (IPM) is disposed such that the side provided with
the UVW output terminals and the PN input terminals is
oriented toward a coolant intake port provided at the rear
end of the housing, and high-voltage circuit components
including the intelligent power module are disposed near
the coolant intake port. Therefore, high-voltage circuit
components including the IPM can be cooled by low-
temperature, low-pressure coolant gas taken into the mo-
tor housing from the coolant intake port. Accordingly, it
is possible to efficiently cool the heat-generating compo-
nents of the inverter device, thereby improving the cool-
ing performance.
[0025] In any one of the above-described inverter-in-
tegrated electric compressors, microcomputer connect-
ing terminals to be connected to a microcomputer may
be arranged on the intelligent power module, on a side

opposite to the side provided with the UVW output ter-
minals, and the microcomputer may be mounted on a
control board of the inverter device, near the microcom-
puter connecting terminals, so as to face thereto.
[0026] In this configuration, microcomputer connecting
terminals to be connected to a microcomputer are ar-
ranged on the intelligent power module (IPM), on a side
opposite to the side provided with the UVW output ter-
minals, and the microcomputer is mounted on a control
board of the inverter device, near the microcomputer con-
necting terminals, so as to face thereto. Therefore, the
length of the wiring path between the IPM and the micro-
computer on the control board can be reduced as much
as possible, and the low-voltage wiring path and the high-
voltage wiring path on the control board can be separated
at the left side and the right side of the IPM. Accordingly,
it is possible to suppress the mutual noise interference
and prevent malfunction of the inverter device.
[0027] In the above-described inverter-integrated
electric compressor, the control board may be disposed
above the intelligent power module.
[0028] In this configuration, because the control board
is disposed above the intelligent power module (IPM),
the flat surface area can be reduced. Thus, it is possible
to reduce the size (the flat surface area) of the inverter
box, in which the inverter device is accommodated and
integrally mounted. Accordingly, the inverter-integrated
electric compressor can be reduced in size.
[0029] In the above-described inverter-integrated
electric compressor, the filter circuit component may be
provided in a junction box that is mounted to the rear end
of the housing.
[0030] In this configuration, because the filter circuit
component is disposed in the junction box that is mounted
to the rear end of the housing, it is possible to install high-
voltage components, such as the head capacitor, the in-
ductor coil, and the common mode coil, constituting the
filter circuit in the junction box and to integrally mount
them to the housing. Accordingly, it is possible to improve
the ease of assembly of the inverter device, the layout
flexibility, and the adaptability to a change in specifica-
tion, while achieving a reduction in size. Furthermore,
noise transmission from the filter circuit components to
the inverter circuit can be reduced, thereby suppressing
malfunction or the like due to noise interference. Note
that this layout is particularly advantageous when the in-
telligent power module (IPM) is disposed such that the
UVW output terminals thereof are oriented toward the
rear end of the housing.
[0031] In the above-described inverter-integrated
electric compressor, the filter circuit component may be
provided in a junction box mounted to a side surface of
the housing.
[0032] In this configuration, because the filter circuit
component is provided in the junction box that is mounted
to a side surface of the housing, it is possible to install
high-voltage components, such as the head capacitor,
the inductor coil, and the common mode coil, constituting

5 6 



EP 2 482 441 A9

5

5

10

15

20

25

30

35

40

45

50

55

the filter circuit in the junction box, and to integrally mount
them to the housing. Accordingly, it is possible to improve
the ease of assembly of the inverter device, the layout
flexibility, and the adaptability to a change in specifica-
tion, while achieving a reduction in size. Furthermore,
noise transmission from the filter circuit component to
the inverter circuit can be reduced, thereby suppressing
malfunction or the like due to noise interference. Note
that this layout is particularly advantageous when the in-
telligent power module (IPM) is disposed such that the
UVW output terminals thereof are oriented toward the
side surface of the housing.
[0033] In the above-described inverter-integrated
electric compressor, the filter circuit component may be
provided in a junction box that also serves as a cover
and is provided on a top surface of the inverter box.
[0034] In this configuration, because the filter circuit
component is provided in the junction box that also serves
as a cover and is provided on a top surface of the inverter
box, it is possible to install high-voltage components,
such as the head capacitor, the inductor coil, and the
common mode coil, constituting the filter circuit in the
junction box, which also serves as the cover, and to in-
tegrally mount them to the housing. Accordingly, it is pos-
sible to improve the ease of assembly of the inverter de-
vice, the layout flexibility, and the adaptability to a change
in specification, while achieving a reduction in size. Fur-
thermore, noise transmission from the filter circuit com-
ponents to the inverter circuit can be reduced, thereby
suppressing malfunction or the like due to noise interfer-
ence.
[0035] In any one of the above-described inverter-in-
tegrated electric compressors, a wiring path including the
filter circuit component provided in the junction box may
be connected to the intelligent power module via a har-
ness that has plug-in terminals.
[0036] In this configuration, because the wiring path
including the filter circuit component provided in the junc-
tion box is connected to the intelligent power module
(IPM) via a harness that has plug-in terminals, it is pos-
sible to connect the wiring path including the filter circuit
component provided in the junction box to the IPM via
the harness that has direct-mount terminals called plug-
in terminals. Accordingly, the wiring path can be simpli-
fied, reduced in size and cost, and improving in the ease
of wiring. Note that, because electric cars have small
vibration and a low temperature compared with engine
vehicles, the use of the plug-in terminals does not cause
trouble, such as detachment of the wiring lines. Thus,
sufficient reliability can be ensured.
[0037] In any one of the above-described inverter-in-
tegrated electric compressors, the intelligent power mod-
ule and the control board may be mounted on a metal
base plate and may be secured to a wall of the housing
via the base plate in the inverter box.
[0038] In this configuration, the intelligent power mod-
ule (IPM) and the control board are mounted on a metal
base plate and are secured to a wall of the housing via

the base plate in the inverter box. Therefore, the heat-
generating components, such as the power semiconduc-
tor devices, of the IPM can be cooled by coolant, via the
housing wall, by the metal base plate made of aluminum
or the like, serving as a heat sink. Accordingly, it is pos-
sible to efficiently cool the heat-generating components
of the inverter device, thereby improving the cooling per-
formance.

{Advantageous Effects of Invention}

[0039] With the present invention, the length of the wir-
ing path for supplying power and detecting current, which
connects the IPM and the motor, can be reduced as much
as possible. Accordingly, the wiring path between the
IPM and the motor can be simplified. Furthermore, it is
possible to minimize the circuit resistance therebetween,
thereby increasing the current-detection precision, and
it is possible to reduce the influence of the noise interfer-
ence due to disturbance, thereby improving the control-
lability and reliability of the inverter device.

{Brief Description of Drawings}

[0040]

{FIG. 1} FIG. 1 is a partially cutaway side view of an
inverter-integrated electric compressor according to
a first embodiment of the present invention.
{FIG. 2A} FIG. 2A is a plan view of an inverter module
mounted in the inverter-integrated electric compres-
sor shown in FIG. 1.
{FIG. 2B} FIG. 2B is a side view of an inverter module
mounted in the inverter-integrated electric compres-
sor shown in FIG. 1.
{FIG. 3} FIG. 3 is a schematic plan view of the in-
verter-integrated electric compressor shown in FIG.
1, showing a state in which some components are
removed.
{FIG. 4} FIG. 4 is a plan view of an inverter-integrated
electric compressor according to a second embodi-
ment of the present invention, showing a state in
which some components are removed.
{FIG. 5} FIG. 5 is a plan view of an inverter-integrated
electric compressor according to a third embodiment
of the present invention, showing a state in which
some components are removed.
{FIG. 6} FIG. 6 is a plan view of an inverter-integrated
electric compressor according to a fourth embodi-
ment of the present invention, showing a state in
which some components are removed.
{FIG. 7} FIG. 7 is a partially cutaway side view of an
inverter-integrated electric compressor according to
a fifth embodiment of the present invention.
{FIG. 8} FIG. 8 is a partially cutaway side view of an
inverter-integrated electric compressor according to
a sixth embodiment of the present invention.
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{Description of Embodiments}

[0041] Embodiments of the present invention will be
described below with reference to the drawings.

{First Embodiment}

[0042] A first embodiment of the present invention will
be described below with reference to FIGS. 1 to 3.
[0043] FIG. 1 is a partially cutaway side view of an in-
verter-integrated electric compressor according to a first
embodiment of the present invention, FIG. 2A is a plan
view of an inverter module mounted therein, FIG. 2B is
a side view of (B) thereof, and FIG. 3 is a schematic plan
view of the inverter-integrated electric compressor,
showing a state in which some components are removed.
An inverter-integrated electric compressor 1 includes a
compressor (not shown) and a housing 2 accommodat-
ing a motor.
[0044] The housing 2 is formed of a compressor hous-
ing 3 accommodating the compressor, and a motor hous-
ing 4 accommodating the motor, the housings 3 and 4
being aluminum die-castings and integrated into a single
component with bolts 5. The housing 2 has integrally
formed legs 6 for mounting the compressor at a plurality
of positions (in this embodiment, three positions) on the
outer periphery; a coolant intake port 7 for taking in low-
pressure coolant gas at the rear end (the right end in FIG.
1) of the motor housing 4; and a coolant discharge port
8 for discharging compressed coolant gas at the front
end (the left end in FIG. 1) of the compressor housing 3.
[0045] Furthermore, an inverter box 9 in which the in-
verter device 11 is integrally mounted is formed integrally
with the outer periphery of the housing 2 (the outer pe-
riphery on the motor housing 4 side). The inverter box 9
is configured such that the top surface is sealed by a
cover 10 after the inverter device 11 is accommodated
therein. This inverter box 9 has a substantially rectangu-
lar shape in plan view, the periphery thereof being formed
of an upright wall extending upward, the top surface
thereof serving as a flange surface 9A to which the cover
10 is fixed, and the bottom surface thereof being formed
of an outer peripheral wall of the housing, which is a flat
surface on which the inverter device 11 is installed.
[0046] As shown in FIG. 2, the inverter device 11 ac-
commodated in the inverter box 9 includes an inverter
module (inverter circuit) 12, which is composed of a metal
base plate 13 for mounting, an intelligent power module
(Intelligent Power Module; hereinbelow, IPM) 14, and a
control board 15, which are integrated with spacers 16
therebetween. The metal base plate 13 is made of a rec-
tangular aluminum alloy plate and is securely fastened
to the bottom surface in the inverter box 9, i.e., the outer
peripheral wall of the motor housing 4, which is a flat
surface, with bolts and the like so as to be in close contact
therewith.
[0047] The IPM 14, serving as a power-controlling
power device constituting the inverter circuit, is a module

in which a driving circuit (gate driver) and a self-protection
function are mounted integrally with a switching circuit
composed of a plurality of power semiconductor devices,
such as IGBTs, and is mounted (screwed) to the metal
base plate 13 with an insulating member or the like ther-
ebetween. The IPM 14 is a rectangular module and has
a configuration in which UVW output terminals 17 that
output converted alternating-current power to the motor
side and PN input terminals 18 that input direct-current
power from the power source side are disposed together
on one side in the longitudinal direction, and microcom-
puter connecting terminals 19 connected to the micro-
computer 20 mounted on the control board 15 are dis-
posed together in a row on the opposite side.
[0048] The control board 15 is a rectangular substrate
on which is mounted a control circuit including the micro-
computer 20 that receives control signals from the vehi-
cle-side control device (ECU) and controls alternating-
current power to be applied to the motor according to the
signals. The microcomputer 20 mounted on the control
board 15 is disposed so as to face the IPM 14, near the
side where the microcomputer connecting terminals 19
are arranged. Furthermore, the control board 15 is inte-
grated with the metal base plate 13 with the plurality of
spacers 16 therebetween, forming the inverter module
12 having a two-layer structure.
[0049] The UVW output terminals 17 of the IPM 14
penetrate through through-holes in the control board 15
and are soldered to a pattern 21 on the control board 15.
Similarly, the PN input terminals 18 penetrate through
through-holes in the control board 15 and are soldered
to a pattern (not shown), thereby being connected to a
PN terminal, to which a high-voltage cable from a high-
voltage power source is connected, through a high-volt-
age wiring path. In addition, the microcomputer connect-
ing terminals 19 penetrate through through-holes in the
control board 15 and are soldered to a pattern (not
shown), thereby being connected to the microcomputer
20 and forming a low-voltage wiring path connected to
the ECU.
[0050] The alternating-current power converted by the
inverter device 11 is applied to the motor accommodated
in the motor housing 4, via a glass-sealed terminal 22.
As shown in FIGS. 1 and 3, the glass-sealed terminal 22
is disposed in the inverter box 9, at the rear end thereof,
so as to penetrate through the motor housing 4 and, in
the motor housing 4, is connected to the motor via a har-
ness.
[0051] As shown in FIG. 3, UVW terminals 23 of the
glass-sealed terminal 22 are disposed so as to face the
UVW output terminals 17 of the IPM 14 disposed so as
to face the front side of the glass-sealed terminal 22, and
are connected to the pattern 21 on the control board 15
connected to the UVW output terminals 17 by soldering
or welding, forming a high-voltage wiring path.
[0052] With the above-described configuration, this
embodiment provides the following advantages.
[0053] Direct-current power supplied from the high-
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voltage power source to the inverter device 11 through
the high-voltage cable is input to the PN input terminals
18 of the inverter module (inverter circuit) 12 via the PN
terminal and the high-voltage wiring path. This direct-
current power is converted into alternating-current power
having a predetermined frequency by the IPM 14, ac-
cording to the control signals from the ECU, and is then
applied from the UVW output terminals 17 to the motor
via the UVW terminals 23 of the glass-sealed terminal 22.
[0054] Accordingly, the motor is driven, and the com-
pressor connected to the rotation shaft of the motor is
rotationally driven. By driving the compressor, low-pres-
sure coolant gas is taken into the housing 2 from the
coolant intake port 7. This coolant gas is circulated
around the motor in the motor housing 4 toward the com-
pressor housing 3 and is then taken into the compressor.
During this process, heat-generating components, such
as the power semiconductor devices (IGBTs), of the IPM
14 constituting the inverter module 12 are cooled, via
coolant gas, by the metal base plate 13, which is made
of an aluminum alloy plate and is in close contact with
the outer peripheral wall of the motor housing 4, as a
heat sink.
[0055] The high-pressure coolant gas compressed by
the compressor is discharged into the compressor hous-
ing 3 and is sent to a refrigeration cycle side via the cool-
ant discharge port 8. In this inverter-integrated electric
compressor 1, the IPM 14 constituting the inverter device
11 is disposed so as to face the glass-sealed terminal 22
disposed in the inverter box 9, at the rear end of the motor
housing 4 accommodating the motor, and has a layout
in which the UVW output terminals 17 arranged on one
side of the IPM 14 are disposed so as to face the UVW
terminals 23 of the glass-sealed terminal 22. In addition,
the UVW output terminals 17 and the UVW terminals 23
are connected via the pattern 21 constituting the high-
voltage wiring path on the control board 15.
[0056] Thus, the length of the wiring path for supplying
power and detecting current, connecting the IPM 14 and
the motor, can be reduced as much as possible, and
hence, the wiring path between the IPM 14 and the motor
can be simplified. Furthermore, it is possible to minimize
the circuit resistance therebetween, thereby increasing
the current-detection precision, and it is possible to re-
duce the influence of the noise interference due to dis-
turbances, thereby improving the controllability and reli-
ability of the inverter device 11.
[0057] Furthermore, the IPM 14 is configured such that
the connecting terminals 19 connected to the microcom-
puter 20 mounted on the control board 15 are arranged
on the opposite side to the UVW output terminals 17 and
the PN input terminals 18, and such that the microcom-
puter 20 mounted on the control board 15 is disposed so
as to face the IPM 14, near the microcomputer connecting
terminals 19. Therefore, the length of the wiring path be-
tween the IPM 14 and the microcomputer 20 on the con-
trol board 15 can be reduced as much as possible, and
the low-voltage wiring path and the high-voltage wiring

path on the control board 15 can be separated at the left
side and the right side of the IPM 14. Accordingly, it is
possible to suppress mutual noise interference and pre-
vent malfunction of the inverter device 11.
[0058] Furthermore, because the control board 15 is
disposed above the IPM 14 and is integrated therewith,
forming the inverter module 12 having a two-layer struc-
ture, the flat surface area can be reduced. Thus, it is
possible to reduce the size (the flat surface area) of the
inverter box 9, in which the inverter device 11 is accom-
modated and integrally mounted. In this way, the inverter-
integrated electric compressor 1 can be reduced in size.
[0059] Furthermore, the IPM 14 and the control board
15 are mounted to the metal base plate 13 made of an
aluminum alloy plate and are secured to the wall surface,
in the inverter box 9, of the motor housing 4, via this metal
base plate 13. Therefore, the heat-generating compo-
nents, such as power semiconductor devices, of the IPM
14 can be cooled by coolant, via the motor housing wall,
by the metal base plate 13, serving as a heat sink. Ac-
cordingly, it is possible to efficiently cool the heat-gener-
ating components of the inverter device 11, thereby im-
proving the cooling performance.

{Second Embodiment}

[0060] Next, a second embodiment of the present in-
vention will be described using FIG. 4.
[0061] This embodiment is different from the above-
described first embodiment in the position where a glass-
sealed terminal 22A is disposed. Because the other con-
figurations are the same as those according to the first
embodiment, descriptions thereof will be omitted.
[0062] As shown in FIG. 4, this embodiment has a con-
figuration in which the glass-sealed terminal 22A that ap-
plies alternating-current power to the motor is disposed
in the inverter box 9, at the front end of the motor housing
4 accommodating the motor, and in which the IPM 14 is
disposed such that the UVW output terminals 17 thereof
face the rear portion of the glass-sealed terminal 22A.
[0063] In this manner, the glass-sealed terminal 22A
is disposed in the inverter box 9, at the front end of the
motor housing 4, in other words, at a position correspond-
ing to the front end of the motor accommodated in the
housing 2, and the IPM 14 is disposed such that the UVW
output terminals 17 thereof face the rear portion of this
glass-sealed terminal 22A. Therefore, even in a layout
in which the glass-sealed terminal 22A is disposed at the
front end of the motor housing 4, by disposing the IPM
14 such that the UVW output terminals 17 face the rear
portion thereof, it is possible to dispose the UVW termi-
nals 23A of the glass-sealed terminal 22A and the UVW
output terminals 17 of the IPM 14 so as to face each other.
[0064] Accordingly, also in this embodiment, similarly
to the first embodiment, it is possible to reduce the length
of the high-voltage wiring path connecting the IPM 14
and the motor, thereby simplifying the wiring path be-
tween the IPM 14 and the motor, and it is possible to
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increase the current-detection precision and reduce the
influence of the noise interference due to disturbances,
thereby improving the controllability and reliability of the
inverter device 11.

{Third Embodiment}

[0065] Next, a third embodiment of the present inven-
tion will be described using FIG. 5.
[0066] This embodiment is different from the above-
described first and second embodiments in the position
where a glass-sealed terminal 22B is disposed. Because
the other configurations are the same as those according
to the first and second embodiments, descriptions thereof
will be omitted.
[0067] As shown in FIG. 5, this embodiment has a con-
figuration in which the glass-sealed terminal 22B that ap-
plies alternating-current power to the motor is disposed
in the inverter box 9, at the side of the motor housing 4
accommodating the motor, and in which the IPM 14 is
disposed such that the UVW output terminals 17 thereof
are arranged along and inward of the glass-sealed ter-
minal 22B so as to face thereto.
[0068] In this manner, the glass-sealed terminal 22B
is disposed in the inverter box 9, at the side of the motor
housing 4, and the IPM 14 is disposed such that the UVW
output terminals 17 thereof are arranged along and in-
ward of the glass-sealed terminal 22B so as to face there-
to. Therefore, even in a layout in which the glass-sealed
terminal 22B is disposed at the side of the motor housing
4, by disposing the IPM 14 such that the UVW output
terminals 17 thereof are arranged on the inside of the
glass-sealed terminal 22B so as to face thereto, it is pos-
sible to dispose the UVW terminals 23B of the glass-
sealed terminal 22B and the UVW output terminals 17 of
the IPM 14 so as to face each other.
[0069] Accordingly, also in this embodiment, similarly
to the above-described first and second embodiments,
it is possible to reduce the length of the high-voltage wir-
ing path connecting the IPM 14 and the motor, thereby
simplifying the wiring path between the IPM 14 and the
motor, and it is possible to increase the current-detection
precision and reduce the influence of the noise interfer-
ence due to disturbances, thereby improving the control-
lability and reliability of the inverter device 11.

{Fourth Embodiment}

[0070] Next, a fourth embodiment of the present inven-
tion will be described using FIG. 6.
[0071] This embodiment is different from the above-
described first embodiment in that a junction box 25 ac-
commodating noise-removing filter circuit components is
provided. Because the other configurations are the same
as those according to the first embodiment, descriptions
thereof will be omitted.
[0072] As shown in FIG. 6, this embodiment has a con-
figuration in which the junction box 25 is mounted to the

rear end (the right end in FIG. 6) of the housing 2 (the
motor housing 4), a high-voltage cable 26 from the power
source being connected to the junction box 25, the junc-
tion box 25 accommodating noise-removing filter circuit
components 27, 28, and 29 of the inverter device 11.
[0073] The high-voltage cable 26 is connected to a PN
terminal 30 provided in the junction box 25. This PN ter-
minal 30 is disposed at a position facing the PN input
terminals 18, which are arranged in the same row as the
UVW output terminals 17 on one side of the IPM 14, and
is electrically connected to the PN input terminals 18 of
the IPM 14 via the high-voltage wiring path and the pat-
tern (not shown) on the control board 15.
[0074] It is configured such that high-voltage compo-
nents, such as an inductor coil 27, a common mode coil
28, and a head capacitor (a smoothing capacitor) 29,
constituting the noise-removing filter circuit of the inverter
device 11 are connected to the high-voltage wiring path
extending from the PN terminal 30 to the PN input termi-
nals 18 of the IPM 14. These filter circuit components 27,
28, and 29 are accommodated in the junction box 25.
[0075] Furthermore, with a configuration in which the
junction box 25, accommodating the PN terminal 30 and
the noise-removing filter circuit components 27, 28, and
29, is mounted to the rear end of the motor housing 4, it
is possible to achieve a configuration in which the high-
voltage wiring path extending from the PN terminal 30,
to which the high-voltage cable 26 is connected, to the
PN input terminals 18 of the IPM 14 is disposed together
with the high-voltage wiring path connecting the UVW
output terminals 17 of the IPM 14 and the glass-sealed
terminal 22, on one side of the IPM 14.
[0076] Furthermore, with the above-described config-
uration, it is possible to achieve a configuration in which
the filter circuit components 27, 28, and 29 and high-
voltage-path side components, including the IPM 14 hav-
ing heat-generating components, such as the power
semiconductor devices (IGBTs), are disposed, together,
near the coolant intake port 7 provided at the rear end of
the motor housing 4.
[0077] As has been described, in a layout in which the
PN terminal 30, to which the high-voltage cable 26 from
the power source is connected, is disposed at a position
facing the PN input terminals 18, which are arranged in
the same row as the UVW output terminals 17 on one
side of the IPM 14, the length of the high-voltage wiring
path extending between the PN terminal 30, to which the
high-voltage cable 26 is connected, and the PN input
terminals 18 of the IPM 14 can be reduced as much as
possible. Thus, it is possible to simplify the wiring path
extending between the PN terminal 30 and the PN input
terminals 18, thereby improving the ease of routing there-
of.
[0078] Furthermore, because a configuration in which
the filter circuit components 27, 28, and 29 of the inverter
device 11 are connected to the wiring path between the
PN terminal 30, to which the high-voltage cable 26 is
connected, and the PN input terminals 18 of the IPM 14
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is used, the length of the wiring path connecting high-
voltage components, such as the inductor coil 27, the
common mode coil 28, and the head capacitor 29, con-
stituting the noise-removing filter circuit can be reduced
as much as possible. Accordingly, it is possible to simplify
the wiring path therebetween, thereby improving the
ease of routing thereof, and it is possible to reduce the
circuit resistance therebetween, thereby reducing an in-
ductance component and improving the filtering perform-
ance.
[0079] Furthermore, the glass-sealed terminal 22 and
the PN terminal 30, to which the high-voltage cable 26
is connected, are disposed on the same side so as to
face the UVW output terminals 17 and the PN input ter-
minals 18 arranged on one side of the IPM 14. Therefore,
the high-voltage wiring paths can be disposed on one
side of the IPM 14 where the UVW output terminals 17
and the PN input terminals 18 are arranged. In this way,
it is possible to reduce the length of the high-voltage wir-
ing path as much as possible, thereby simplifying the
wiring path, and it is possible to reduce the influence of
the noise interference due to disturbance, thereby im-
proving the controllability and reliability of the inverter
device 11.
[0080] Furthermore, a configuration in which one side
of the IPM 14 where the UVW output terminals 17 and
the PN input terminals 18 are arranged is oriented toward
the coolant intake port 7 provided at the rear end of the
motor housing 4, and in which the high-voltage circuit
components including the IPM 14 are disposed near the
coolant intake port 7 is used. Therefore, the high-voltage
circuit components including the IPM 14 can be cooled
by low-temperature, low-pressure coolant gas taken into
the motor housing 4 from the coolant intake port 7. Ac-
cordingly, it is possible to efficiently cool the heat-gener-
ating components of the inverter device 11, thereby im-
proving the cooling performance.
[0081] Furthermore, because high-voltage compo-
nents, such as the inductor coil 27, the common mode
coil 28, and the head capacitor 29, constituting the noise-
removing filter circuit are provided in the junction box 25
that is mounted to the rear end of the motor housing 4,
the filter circuit components 27, 28, and 29 can be inte-
grally mounted to the housing 2 (the motor housing 4).
Accordingly, it is possible to improve the ease of assem-
bly of the inverter device 11, the layout flexibility, and the
adaptability to a change in specifications, while achieving
a reduction in size. Furthermore, noise transmission from
the filter circuit components 27, 28, and 29 to the inverter
module (the inverter circuit) 12 can be reduced, thereby
suppressing the occurrence of malfunctions or the like
due to noise interference.
[0082] Note that, this embodiment has a configuration
in which the junction box 31 accommodating the filter
circuit components is mounted to the rear end (the right
end in FIG. 6) of the housing 2 (the motor housing 4).
However, as shown in FIG. 5, in a configuration in which
one side of the IPM 14 where the UVW output terminals

17 and the PN input terminals 18 are arranged is oriented
toward the side surface of the housing 2 (the motor hous-
ing 4), the junction box 31 may be mounted to the side
surface of the housing 2 (the motor housing 4), which
also provides the same advantages as this embodiment.

{Fifth Embodiment}

[0083] Next, a fifth embodiment of the present inven-
tion will be described using FIG. 7.
[0084] This embodiment is different from the above-
described fourth embodiment in that a junction box 31
accommodating noise-removing filter circuit components
also serves as the cover 10. Because the other configu-
rations are the same as those according to the first and
fourth embodiments, descriptions thereof will be omitted.
[0085] As shown in FIG. 7, this embodiment has a con-
figuration in which the cover 10 securely fastened to the
inverter box 9 also serves as the junction box 31, which
accommodates high-voltage components, such as an in-
ductor coil 27A, a common mode coil 28A, and a head
capacitor 29A, constituting the noise-removing filter cir-
cuit of the inverter device 11.
[0086] In this case, the high-voltage cable 26 is con-
nected to a PN terminal 30A provided in the junction box
31. Furthermore, this PN terminal 30A is disposed at a
position facing the PN input terminals 18, which are ar-
ranged in the same row as the UVW output terminals 17
on one side of the IPM 14, and is electrically connected
to the PN input terminals 18 of the IPM 14 via the high-
voltage wiring path and the pattern (not shown) on the
control board 15. The other configurations are the same
as those according to the fourth embodiment.
[0087] Also with this configuration in which the filter
circuit components, such as the inductor coil 27A, the
common mode coil 28A, and the head capacitor 29A, are
provided in the junction box 31, which also serves as the
cover, provided on the top surface of the inverter box 9,
it is possible to install high-voltage components, such as
the inductor coil 27A, the common mode coil 28A, and
the head capacitor 29A, constituting the filter circuit in
the junction box 31, which also serves as the cover, and
integrally attach them to the motor housing 4. According-
ly, similarly to the above-described fourth embodiment,
it is possible to improve the ease of assembly of the in-
verter device 11, the layout flexibility, and the adaptability
to a change in specifications, while achieving a reduction
in size. Furthermore, noise transmission from the filter
circuit components 27A, 28A, and 29A side to the inverter
module (the inverter circuit) 12 side can be reduced,
thereby suppressing the occurrence of malfunction or the
like due to noise interference.

{Sixth Embodiment}

[0088] Next, a sixth embodiment of the present inven-
tion will be described using FIG. 8.
[0089] This embodiment is different from the above-
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described fifth embodiment in the configuration of the
connection between the inverter module (inverter circuit)
12 and the high-voltage wiring path including the filter
circuit components provided in the junction box 31. Be-
cause the other configurations are the same as those
according to the first and fifth embodiments, descriptions
thereof will be omitted.
[0090] As shown in FIG. 8, this embodiment has a con-
figuration in which the high-voltage wiring path including
the filter circuit components 27A, 28A, and 29A provided
in the junction box 31, which also serves as the cover, is
connected to the inverter module (inverter circuit) 12 via
a harness 33 that has plug-in terminals 32, e.g., faston
terminals ("faston" is a registered trade name of The
Whitaker Corporation), at both ends.
[0091] More specifically, it is configured such that
counterpart terminals (not shown) are provided in the
junction box 31, which also serves as the cover, and on
the control board 15. By inserting direct-mount terminals
called the plug-in terminals 32 at both ends into the coun-
terpart terminals, the high-voltage wiring path in the junc-
tion box 31 is connected to the control board 15 of the
inverter module (inverter circuit) 12 via the harness 33,
and hence, is connected to the PN input terminals 18 of
the IPM 14 via the pattern (not shown) on the control
board 15.
[0092] In this manner, the high-voltage wiring path in-
cluding the filter circuit components, which are provided
in the junction box 31, is connected to the IPM 14 via the
control board 15 and the harness 33 having the plug-in
terminals 32 at both ends. Thus, the filter circuit compo-
nents provided in the junction box 31, which also serves
as the cover, can be connected to the IPM 14 via the
harness 33 having the direct-mount terminals called the
plug-in terminals 32. Accordingly, the wiring path can be
simplified, reduced in size and cost, and improving in the
ease of wiring. Note that, because electric cars have
small vibrations and a low temperature compared with
engine vehicles, the use of the plug-in terminals 32 does
not cause trouble, such as detachment of the wiring lines.
Thus, sufficient reliability can be ensured.
[0093] Note that the present invention is not limited to
the invention according to the above-described embod-
iments, and it may be variously modified within a scope
that does not depart from the spirit thereof. For example,
in the above-described embodiment, although the exam-
ple in which the inverter box 9 is formed integrally with
the motor housing 3 has been described, a configuration
in which the inverter box 9 is separately formed and in-
tegrated with the motor housing 4 is of course possible.
[0094] Furthermore, the above-described embodi-
ments are configured such that the coolant intake port 7
is provided on the rear side of the motor housing 4, so
that the low-pressure coolant gas is taken in from the
motor housing 4 side and is circulated toward the com-
pressor housing 3, and such that the inverter box 9 is
provided on the outer periphery of the motor housing 4,
from where the coolant gas is taken in. However, con-

versely, in a compressor configured to take the coolant
from the compressor housing 3 side and discharge the
compressed coolant from the motor housing 4 side, the
inverter box 9 may be provided on the compressor hous-
ing 3.
[0095] Furthermore, although the examples in which
the filter circuit components 27 to 29 or 27A to 29A, and
the PN terminal 30 or 30A are provided in the junction
box 25 or 31 have been described in the above-described
embodiments, these filter circuit components may be ac-
commodated in the inverter box 9. In such a case too,
the layout of the UVW output terminals 17 and PN input
terminals 18 of the IPM 14, the glass-sealed terminals
22, 22A, and 22B, etc., are the same as those according
to the above-described embodiments.

{Reference Signs List}

[0096]

1 inverter-integrated electric compressor
2 housing
3 compressor housing
4 motor housing
7 coolant intake port
9 inverter box
11 inverter device
12 inverter module (inverter circuit)
13 metal base plate
14 intelligent power module (IPM)
15 control board
17 UVW output terminal
18 PN input terminal
19 microcomputer connecting terminal
20 microcomputer
22, 22A, 22B glass-sealed terminal
25, 31 junction box
26 high-voltage cable
27, 27A filter circuit component (inductor coil)
28, 28A filter circuit component (common mode

coil)
29, 29A filter circuit component (head capacitor)
30, 30A PN terminal
32 plug-in terminal
33 harness

Claims

1. An inverter-integrated electric compressor in which
an inverter box is provided on an outer periphery of
a housing accommodating a compressor and a mo-
tor, the inverter box integrally accommodating an in-
verter device, wherein
the inverter device includes an intelligent power
module constituting an inverter circuit, and
UVW output terminals arranged on one side of the
intelligent power module are disposed so as to face,
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in the inverter box, a glass-sealed terminal that ap-
plies power from the inverter device to the motor.

2. The inverter-integrated electric compressor accord-
ing to Claim 1, wherein
the glass-sealed terminal is disposed in the inverter
box, at a rear end of the housing accommodating
the motor, and
the intelligent power module is disposed such that
the UVW output terminals thereof face a front portion
of the glass-sealed terminal.

3. The inverter-integrated electric compressor accord-
ing to Claim 1, wherein
the glass-sealed terminal is disposed in the inverter
box, on the housing accommodating the motor, at a
position corresponding to the front end of the motor,
and
the intelligent power module is disposed such that
the UVW output terminals thereof face a rear portion
of the glass-sealed terminal.

4. The inverter-integrated electric compressor accord-
ing to Claim 1, wherein
the glass-sealed terminal is disposed in the inverter
box, at a side of the housing accommodating the
motor, and
the intelligent power module is disposed such that
the UVW output terminals thereof are arranged along
and inward of the glass-sealed terminal so as to face
thereto.

5. The inverter-integrated electric compressor accord-
ing to any one of Claims 1 to 4, wherein
the intelligent power module includes PN input ter-
minals that are arranged in the same row as the UVW
output terminals, and
a PN terminal to which a high-voltage cable from a
power source is connected is disposed at a position
facing the PN input terminals.

6. The inverter-integrated electric compressor accord-
ing to Claim 5, wherein a filter circuit component of
the inverter device is connected to a wiring path be-
tween the PN input terminals of the intelligent power
module and the PN terminal to which the high-volt-
age cable is connected.

7. The inverter-integrated electric compressor accord-
ing to Claim 5 or 6, wherein
the UVW output terminals and the PN input terminals
are arranged on one side of the intelligent power
module, and
the glass-sealed terminal and the PN terminal to
which the high-voltage cable is connected are dis-
posed on the same side so as to face the UVW output
terminals and the PN input terminals.

8. The inverter-integrated electric compressor accord-
ing to any one of Claims 5 to 7, wherein
the intelligent power module is disposed such that
the side provided with the UVW output terminals and
the PN input terminals is oriented toward a coolant
intake port provided at the rear end of the housing,
and
high-voltage circuit components including the intel-
ligent power module are disposed near the coolant
intake port.

9. The inverter-integrated electric compressor accord-
ing to any one of Claims 1 to 8, wherein
microcomputer connecting terminals to be connect-
ed to a microcomputer are arranged on the intelligent
power module, on a side opposite to the side provid-
ed with the UVW output terminals, and
the microcomputer is mounted on a control board of
the inverter device, near the microcomputer con-
necting terminals, so as to face thereto.

10. The inverter-integrated electric compressor accord-
ing to Claim 9, wherein the control board is disposed
above the intelligent power module.

11. The inverter-integrated electric compressor accord-
ing to Claim 6, wherein the filter circuit component
is provided in a junction box that is mounted to the
rear end of the housing.

12.  The inverter-integrated electric compressor accord-
ing to Claim 6, wherein the filter circuit component
is provided in a junction box mounted to a side sur-
face of the housing.

13. The inverter-integrated electric compressor accord-
ing to Claim 6, wherein the filter circuit component
is provided in a junction box that also serves as a
cover and is provided on a top surface of the inverter
box.

14. The inverter-integrated electric compressor accord-
ing to any one of Claims 11 to 13, wherein a wiring
path including the filter circuit component provided
in the junction box is connected to the intelligent pow-
er module via a harness that has plug-in terminals.

15. The inverter-integrated electric compressor accord-
ing to Claim 9 or 10, wherein the intelligent power
module and the control board are mounted on a met-
al base plate and are secured to a wall of the housing
via the base plate in the inverter box.
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