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Description

{Technical Field}

[0001] The present invention relates to an inverter-in-
tegrated electric compressor where an inverter device is
integrally incorporated on the outer periphery of a hous-
ing that incorporates an electric motor and a compressor.

{Background Art}

[0002] Inverter-integrated electric compressors are
used as compressors for air conditioners mounted on
electric cars or hybrid cars. In the inverter-integrated
electric compressors, an inverter accommodating sec-
tion (an inverter box) is provided on the outer periphery
of a housing that incorporates an electric motor and a
compressor, and an inverter device that converts a direct-
current power supplied from a power supply into a three-
phase alternating-current power and applies the three-
phase alternating-current power to the electric motor is
incorporated therein. A rotating speed is variably control-
led based on a control signal transmitted from a vehicle-
side control unit (ECU).
[0003] The inverter device includes an inverter circuit
composed of a power board on which a plurality of sem-
iconductor switching elements (for example, IGBT) or the
like that convert a direct-current power into a three-phase
alternating-current power and apply the three-phase al-
ternating-current power to the electric motor are imple-
mented and a control board on which a control commu-
nication circuit such as CPU that controls the three-phase
alternating-current power applied to the electric motor
based on a control signal from the ECU is implemented,
and a noise removing filter circuit provided in a power
line that supplies a direct-current power to the inverter
circuit. The noise removing filter circuit is formed by wire-
connecting a plurality of electric components such as a
head capacitor (a smoothing condenser), a normal mode
coil, and a common mode coil.
[0004] In the inverter-integrated electric compressor
as described above, in general, the inverter circuit and
the noise removing filter circuit constituting the inverter
device are collectively accommodated and installed in
the inverter accommodating section (the inverter box)
provided on the outer periphery of the housing, and are
electrically wire-connected to each other through a bus
bar to be incorporated therein (for example, see JP
2003-322082 A and JP 2008-193767 A).
[0005] Meanwhile, JP 2007-309125 A discloses such
a configuration that an inverter accommodating section
in which an inverter device is accommodated and in-
stalled is composed of a lower case integrally molded
with a housing of an electric compressor and an upper
case coupled to the lower case and partially made of
metal, and a circuit board where an electric circuit of the
inverter device is provided, and electric components such
as a coil and a capacitor constituting a noise removing

filter circuit connected to the electric circuit are collec-
tively accommodated and installed on the upper case
side.
[0006] DE 20320643 U1 discloses an inverter-integrat-
ed electric compressor comprising an inverter accommo-
dating section provided on an outer periphery of housing
that incorporates an electric motor and a compressor. An
inverter device is integrally incorporated in the inverter
accommodating section. The inverter accommodating
section is composed of a mounting base surface that is
formed as a flat section of the upper part of the motor
housing, and of an outer rectangular frame section
mounted to the mounting surface. The outer frame sec-
tion surrounds an integrated conductor plate and a resin
board. The open top side of the outer frame section is
closed by a cover plate separately mounted at an upper
surface of the outer frame section. The inside of the outer
frame section is filled with a gel.
[0007] JP 2006 316755 A discloses another inverter-
integrated electric compressor for a refrigerant of a ve-
hicular air conditioner in which an inverter control device
for controlling the electric motor is located in a protective
case formed by a peripheral frame attached to an upper
flat surface of the motor housing and a separate lid clos-
ing thr open end of the frame. The capacitor is stored
and arranged in a separate capacitor case formed at the
rear end of the motor housing.
[0008] However, when the power board and the control
board constituting the inverter circuit, and the plurality of
electric components constituting the noise removing filter
circuit are collectively accommodated and installed in
one inverter accommodating section, handling of a power
cable, installation of the boards, and arrangement of the
plurality of relatively large electric components constitut-
ing the noise removing filter circuit need to be performed
in one narrow space. Thus, the layout provides low as-
semblability, and a direction in which the power cable is
extracted is also limited. There is also a more dead space.
As a result, there are problems that the inverter accom-
modating section has a larger planar area, projecting por-
tions are formed in a plurality of directions from the hous-
ing, and the ease of mounting to vehicles is deteriorated.
[0009] To solve the problems, there has been a pro-
posal to increase the degree of freedom of the layout by
separately arranging the plurality of electric components
constituting the noise removing filter circuit in another
accommodating section from the accommodating sec-
tion in which the inverter circuit is accommodated. How-
ever, since a plurality of projecting portions are formed
by the accommodating sections around the housing,
there occur problems that the ease of mounting is dete-
riorated, the number of components is increased, and
the electric wire-connection is complicated. While an up-
per surface of the inverter accommodating section is
closed by a cover after the inverter device is accommo-
dated and installed therein, the cover is generally com-
posed of a thin plate material. Thus, there sometimes
occurs a problem of vibration and noise.
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[0010] Moreover, when the inverter device is collec-
tively accommodated and installed on the upper case
side, a decrease in cooling performance for a heat gen-
erating component such as a semiconductor switching
element implemented on the circuit board is concerned.
That is, the heat generating component such as a sem-
iconductor switching element is cooled by a refrigerant
flowing through the housing with the lower case as a heat
sink. In a case in which the circuit board is incorporated
on the upper case side, the heat generating component
may not come into sufficiently close contact with the lower
case due to dimensional tolerance or the like when the
upper case is attached to the lower case via a seal ma-
terial or the like. Thus, a desired cooling effect may not
be obtained, and the heat resistance reliability of the in-
verter device may be impaired.
[0011] The present invention has been made in view
of such circumstances, and it is an object of the present
invention to provide an inverter-integrated electric com-
pressor which is compact, has excellent ease of mount-
ing, can ensure heat resistance reliability, and can also
reduce vibration and noise.

{Solution to Problem}

[0012] To achieve the above object, an inverter-inte-
grated electric compressor according to the present in-
vention employs the features of claim 1.
[0013] That is, an inverter-integrated electric compres-
sor according to one aspect of the present invention is
an inverter-integrated electric compressor where an in-
verter accommodating section is provided on an outer
periphery of a housing that incorporates an electric motor
and a compressor, and an inverter device having a noise
removing filter circuit and an inverter circuit is integrally
incorporated in the inverter accommodating section,
wherein the inverter accommodating section is com-
posed of an inverter box provided on the outer periphery
of the housing and in which the inverter circuit is accom-
modated and installed, and a junction box integrally cou-
pled to the inverter box and in which a constituent com-
ponent of the noise removing filter circuit is accommo-
dated and installed, and the junction box is coupled to
the inverter box with internal spaces opposing each oth-
er, and also functions as a cover of the inverter box, and
the noise removing filter circuit and the inverter circuit
are electrically wire-connected to each other.
[0014] With the one aspect of the present invention,
by integrally coupling the junction box in which the con-
stituent component of the noise removing filter circuit is
accommodated and installed to the inverter box in which
the inverter circuit is accommodated and installed, the
inverter device can be integrally incorporated on the outer
periphery of the housing via the inverter accommodating
section. Therefore, as compared to a case in which all
the constituent components of the inverter device includ-
ing the constituent component of the noise removing filter
circuit are accommodated and installed in one inverter

box, the degree of freedom of the layout can be improved,
and a dead space can be reduced. Thus, the planar area
of the inverter accommodating section can be reduced,
and the inverter-integrated electric compressor can be
made compact. Since the constituent component of the
noise removing filter circuit is accommodated and in-
stalled in the junction box, the projecting height of the
inverter accommodating section from the outer periphery
of the housing increases corresponding to the height di-
mensions of the constituent component. However, pro-
jecting portions are concentrated into one position, so
that limitations in mounting to vehicles are rather re-
duced, and the ease of mounting can be improved. More-
over, since the inverter circuit is accommodated and in-
stalled in the inverter box provided on the outer periphery
of the housing, a heat generating component such as a
semiconductor switching element constituting the invert-
er circuit can be installed in close contact with the housing
side. Therefore, a desired cooling effect can be obtained
with the housing as a heat sink. The heat resistance re-
liability of the inverter device can be thereby ensured.
Also, since the junction box also functions as the cover
of the inverter box, the cover of the inverter box can be
provided as a structural object with high rigidity, its vibra-
tion and noise can be suppressed, and an increase in
the number of components can be also inhibited.
[0015] Moreover, an inverter-integrated electric com-
pressor according to one aspect of the present invention
is the above inverter-integrated electric compressor,
wherein an electric component constituting the noise re-
moving filter circuit is mounted on a resin board of the
noise removing filter circuit having a wiring pattern and
a land, and is accommodated and installed in the junction
box via the resin board.
[0016] With the one aspect of the present invention,
the electric component constituting the noise removing
filter circuit is mounted on the resin board of the noise
removing filter circuit having the wiring pattern and the
land, and is accommodated and installed in the junction
box via the resin board. Therefore, a plurality of electric
components such as a head capacitor (a smoothing con-
denser) and coils (a common mode coil and a normal
mode coil) constituting the noise removing filter circuit
can be wire-connected to each other by inserting and
soldering lead wires and terminals of the electric compo-
nents mounted on the resin board having the wiring pat-
tern and the land into a hole of the land. Accordingly, as
compared to a case in which the lead wires and the ter-
minals are welded to a bus bar, the assemblability can
be significantly improved. It is also not necessary to en-
sure a welding space or the like. Thus, the components
can be arranged with higher density, and the height di-
mensions of the junction box can be reduced. The invert-
er accommodating section can be thereby made com-
pact, so that the inverter-integrated electric compressor
can be reduced in size.
[0017] Moreover, an inverter-integrated electric com-
pressor according to one aspect of the present invention
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is the above inverter-integrated electric compressor,
wherein a terminal block to which a power cable is con-
nected is integrally molded with the resin board.
[0018] With the one aspect of the present invention,
the terminal block to which the power cable is connected
is integrally molded with the resin board. Therefore, it is
not necessary to separately attach the terminal block to
which the power cable is connected into the junction box.
It is only necessary to directly connect the power cable
to the terminal block integrally molded on the resin board.
Accordingly, a connecting operation of the power cable
is facilitated, and the number of components can be de-
creased.
[0019] Moreover, an inverter-integrated electric com-
pressor according to one aspect of the present invention
is any one of the above inverter-integrated electric com-
pressors, wherein a through hole or a cutout is provided
in the resin board corresponding to the electric compo-
nent mounted thereon so as to circulate an adhesive or
a moisture-proof, vibration-proof, and insulating gel ma-
terial fed into the inverter accommodating section.
[0020] With the one aspect of the present invention,
the through hole or the cutout is provided in the resin
board corresponding to the electric component mounted
thereon so as to circulate the adhesive or the moisture-
proof, vibration-proof, and insulating gel material fed into
the inverter accommodating section. Therefore, even
when the electric component constituting the noise re-
moving filter circuit is mounted on the resin board, the
adhesive such as a silicon adhesive or the moisture-
proof, vibration-proof, and insulating gel material fed into
the inverter accommodating section can be circulated
between the electric component and the resin board
through the through hole or the cutout. The adhesive can
be thereby reliably permeated into a desired position.
The gel material can be also effectively fed, so that mois-
ture-proof, vibration-proof, and insulating effects for the
electric component constituting the noise removing filter
circuit can be reliably maintained.
[0021] Moreover, an inverter-integrated electric com-
pressor according to one aspect of the present invention
is any one of the above inverter-integrated electric com-
pressors, wherein a wall portion that presses an outer
periphery of a coil constituting the electric component
mounted on the resin board is integrally molded with the
resin board.
[0022] With the one aspect of the present invention,
the wall portion that presses the outer periphery of the
coil constituting the electric component mounted on the
resin board is integrally molded with the resin board.
Therefore, the wall portion integrally molded with the res-
in board to press the outer periphery of the coil performs
positioning of the coil such as the normal mode coil and
the common mode coil constituting the electric compo-
nent, and thereby mounts the coil on the resin board. The
electric component can be thereby accurately positioned
via the resin board, and reliably insulated to be accom-
modated and installed in the junction box.

[0023] Moreover, an inverter-integrated electric com-
pressor according to one aspect of the present invention
is any one of the above inverter-integrated electric com-
pressors, wherein the noise removing filter circuit accom-
modated and installed in the junction box and the inverter
circuit accommodated and installed in the inverter box
are electrically wire-connected to a PN input terminal on
the inverter circuit side through a bus bar attached to the
inverter circuit side.
[0024] With the one aspect of the present invention,
the noise removing filter circuit accommodated and in-
stalled in the junction box and the inverter circuit accom-
modated and installed in the inverter box are electrically
wire-connected to the PN input terminal on the inverter
circuit side through the bus bar attached to the inverter
circuit side. Therefore, the noise removing filter circuit on
the junction box side and the PN input terminal of the
inverter circuit on the inverter box side, which are sepa-
rately provided from each other, can be electrically wire-
connected to each other through the bus bar attached to
the inverter circuit side. Accordingly, a power whose com-
mon mode noise and current ripple are reduced can be
applied to the inverter circuit side by simply wire-connect-
ing the noise removing filter circuit and the PN input ter-
minal of the inverter circuit.
[0025] Moreover, an inverter-integrated electric com-
pressor according to one aspect of the present invention
is the above inverter-integrated electric compressor,
wherein an end portion of the bus bar is inserted into a
land for the bus bar provided in the resin board, and is
soldered from outside through a through hole provided
in the junction box.
[0026] With the one aspect of the present invention,
the end portion of the bus bar is inserted into the land for
the bus bar provided in the resin board, and is soldered
from outside through the through hole provided in the
junction box. Therefore, the noise removing filter circuit
and the bus bar can be electrically wire-connected to
each other by inserting the end portion of the bus bar
attached to the inverter circuit side into a hole of the land
for the bus bar of the resin board accommodated in the
junction box, and soldering the end portion from outside
through the through hole provided in the junction box.
Accordingly, the noise removing filter circuit installed in
the junction box that also functions as the cover of the
inverter box can be easily soldered from outside and
thereby wire-connected to the inverter circuit installed in
the inverter box.
[0027] Moreover, an inverter-integrated electric com-
pressor according to one aspect of the present invention
is the above inverter-integrated electric compressor,
wherein a lid member or a moisture permeable water-
proof film that closes the through hole is provided in the
through hole after the bus bar is soldered therethrough.
[0028] With the one aspect of the present invention,
the lid member or the moisture permeable waterproof
film that closes the through hole is provided in the through
hole after the bus bar is soldered therethrough. There-
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fore, water can be prevented from entering the inverter
accommodating section from outside by the lid member
or the moisture permeable waterproof film, and water-
proof and moisture-proof properties for the inverter de-
vice can be thereby ensured. Particularly, when the in-
verter accommodating section is filled with the vibration-
proof and moisture-proof gel material, an inner pressure
rises due to the thermal expansion of the gel material.
When the moisture permeable waterproof film is used,
moisture or the inner pressure rise by the thermal expan-
sion generated in the inverter accommodating section
can be released to outside through the moisture perme-
able waterproof film. Accordingly, seal disconnection or
damage to the inverter device due to the pressure rise
in the inverter accommodating section can be inhibited,
and the reliability of the inverter-integrated electric com-
pressor can be improved while maintaining the water-
proof and moisture-proof properties for the inverter de-
vice.
[0029] Moreover, an inverter-integrated electric com-
pressor according to one aspect of the present invention
is any one of the above inverter-integrated electric com-
pressors, wherein the bus bar, and a second bus bar that
connect a UVW output terminal on the inverter circuit
side and a glass seal terminal for applying a power from
the inverter device to the electric motor are integrally in-
sert-molded from a resin material to constitute a bus bar
assembly.
[0030] With the one aspect of the present invention,
the bus bar, and the second bus bar that connects the
UVW output terminal on the inverter circuit side and the
glass seal terminal for applying the power from the in-
verter device to the electric motor are integrally insert-
molded from the resin material to constitute the bus bar
assembly. Therefore, the noise removing filter circuit and
the inverter circuit, and the inverter circuit and the glass
seal terminal that applies the power to the electric motor
can be electrically connected to each other through the
bus bar assembly obtained by integrally insert-molding
the bus bar and the second bus bar from the resin ma-
terial. Accordingly, since the noise removing filter circuit,
the inverter circuit, and the glass seal terminal can be
wire-connected to each other through the one bus bar
assembly, the assembling can be facilitated.
[0031] Moreover, an inverter-integrated electric com-
pressor according to one aspect of the present invention
is the above inverter-integrated electric compressor,
wherein the inverter circuit includes an intelligent power
module where the PN input terminal and the UVW output
terminal are arrayed on one side, and the bus bar as-
sembly and the glass seal terminal are arranged on the
one side so as to oppose the PN input terminal and the
UVW output terminal of the intelligent power module.
[0032] With the one aspect of the present invention,
the inverter circuit includes the intelligent power module
(IPM) where the PN input terminal and the UVW output
terminal are arrayed on one side, and the bus bar as-
sembly and the glass seal terminal are arranged on the

one side so as to oppose the PN input terminal and the
UVW output terminal of the intelligent power module.
Therefore, the length of a wiring pathway from the noise
removing filter circuit to the PN input terminal of the IPM
constituting the inverter circuit through the bus bar as-
sembly, and the length of a wiring pathway from the UVW
output terminal of the IPM to the glass seal terminal
through the bus bar assembly can be made as short as
possible, and can be also simplified. Accordingly, circuit
resistance therebetween can be minimized, and current
detection accuracy can be improved. The influence of
noise interference from disturbance can be also reduced,
and the controllability and reliability of the inverter device
can be improved.
[0033] Moreover, an inverter-integrated electric com-
pressor according to one aspect of the present invention
is any one of the above inverter-integrated electric com-
pressors, wherein the noise removing filter circuit accom-
modated and installed in the junction box and the inverter
circuit accommodated and installed in the inverter box
are electrically connectable to each other via a pin pro-
vided on one of the circuit sides and a cluster block pro-
vided on the other circuit side and into which the pin is
inserted and connected.
[0034] With the one aspect of the present invention,
the noise removing filter circuit accommodated and in-
stalled in the junction box and the inverter circuit accom-
modated and installed in the inverter box are electrically
connectable to each other via the pin provided on one of
the circuit sides and the cluster block provided on the
other circuit side and into which the pin is inserted and
connected. Therefore, the noise removing filter circuit ac-
commodated and installed on the junction box side and
the PN input terminal of the inverter circuit accommodat-
ed and installed on the inverter box side can be simply
electrically wire-connected to each other by inserting and
connecting the pin provided on one of the circuit sides
into the cluster block provided on the other circuit side.
Particularly in a case of electric cars, a compressor is
mounted in an environment with less vibration and a low-
er temperature than engine cars, and it is thus considered
that the wire-connection using the pin and the cluster
block is allowed. Accordingly, the wire-connection be-
tween the noise removing filter circuit on the junction box
side and the inverter circuit on the inverter box side can
be more simplified.

{Advantageous Effects of Invention}

[0035] According to the present invention, as com-
pared to a case in which all the constituent components
of the inverter device including the constituent compo-
nent of the noise removing filter circuit are accommodat-
ed and installed in one inverter box, the degree of free-
dom of the layout can be improved, and a dead space
can be reduced. Thus, the planar area of the inverter
accommodating section can be reduced, and the invert-
er-integrated electric compressor can be made compact.
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Since the constituent component of the noise removing
filter circuit is accommodated and installed in the junction
box, the projecting height of the inverter accommodating
section from the outer periphery of the housing increases
corresponding to the height dimensions of the constituent
component. However, projecting portions are concen-
trated into one position, so that limitations in mounting to
vehicles are rather reduced, and the ease of mounting
can be improved. Moreover, since the inverter circuit is
accommodated and installed in the inverter box provided
on the outer periphery of the housing, a heat generating
component such as a semiconductor switching element
constituting the inverter circuit can be installed in close
contact with the housing side. As a result, a desired cool-
ing effect can be obtained with the housing as a heat
sink. The heat resistance reliability of the inverter device
can be thereby ensured. Also, since the junction box also
functions as the cover of the inverter box, the cover of
the inverter box can be provided as a structural object
with high rigidity, its vibration and noise can be sup-
pressed, and an increase in the number of components
can be also inhibited.

{Brief Description of Drawings}

[0036]

{Fig. 1} Fig. 1 is a side view of an inverter-integrated
electric compressor according to a first embodiment
of the present invention.
{Fig. 2} Fig. 2 is a perspective view of an inverter
device incorporated in the inverter-integrated elec-
tric compressor shown in Fig. 1.
{Fig. 3} Fig. 3 is an exploded perspective view of the
inverter device shown in Fig. 2.
{Fig. 4} Fig. 4 is an exploded perspective view of an
inverter module (an inverter circuit) constituting the
inverter device shown in Fig. 3.
{Fig. 5} Fig. 5 is an exploded perspective view of the
assembling of a junction box constituting the inverter
device shown in Fig. 3.
{Fig. 6} Fig. 6 is a perspective view illustrating a state
in which constituent components of a noise removing
filter circuit are attached to a resin board incorporat-
ed in the junction box shown in Fig. 5.
{Fig. 7} Fig. 7 is a perspective view of the resin board
shown in Fig. 6.
{Fig. 8} Fig. 8 is a plan view of the resin board shown
in Fig. 7.

{Description of Embodiments}

[0037] In the following, embodiments according to the
present invention will be described by reference to the
drawings.

{First Embodiment}

[0038] In the following, a first embodiment of the
present invention will be described based on Figs. 1 to 8.
[0039] Fig. 1 is a side view of an inverter-integrated
electric compressor according to the first embodiment of
the present invention. Fig. 2 is a perspective view of an
inverter device incorporated therein. Fig. 3 is an exploded
perspective view thereof.
[0040] An inverter-integrated electric compressor 1 in-
cludes a housing 2 that incorporates an electric motor
and a compressor (not shown). The housing 2 is obtained
by integrally coupling a compressor housing 3 that incor-
porates the compressor and a motor housing 4 that in-
corporates the electric motor with a bolt 5. The housings
3 and 4 are respectively made of aluminum die casting.
[0041] Leg portions 6 for installation of the compressor
are integrally molded with an outer peripheral portion of
the housing 2 at a plurality of positions (three positions
in the present embodiment). A refrigerant suction port 7
that suctions a low-pressure refrigerant gas is provided
on a rear end side (the right end side in Fig. 1) of the
housing 2 (the motor housing 4). A refrigerant discharge
port 8 that discharges a compressed refrigerant gas to
outside is provided on a front end side (the left end side
in Fig. 1) of the housing 2 (the compressor housing 3).
[0042] Moreover, an inverter accommodating section
9 in which an inverter device 12 is integrally incorporated
is provided on the outer peripheral portion of the housing
2 (the outer peripheral portion on the motor housing 4
side). The inverter accommodating section 9 is com-
posed of an inverter box 10 integrally molded with the
housing 2 (the motor housing 4), and a junction box 11
integrally coupled to the inverter box 10 with a screw or
the like. The junction box 11 also functions as a cover
that closes an upper surface of the inverter box 10.
[0043] The inverter box 10 has an erected wall having
a substantially rectangular shape in plan view and pe-
ripherally erected upward. The upper surface is formed
as a flange surface 10A to which the junction box 11 is
fixed, and a bottom surface on the inner side is formed
as a flat surface on which an inverter circuit (an inverter
module) 13 constituting the inverter device 12 is installed.
The flat surface is composed of an outer peripheral wall
of the motor housing 4.
[0044] The junction box 11 is a box body in which a
noise removing filter circuit 26 constituting the inverter
device 12 is accommodated and installed, and is made
of aluminum die casting. The junction box 11 has the
same rectangular shape in plan view as the inverter box
10. A flange surface 11A is formed on a lower surface of
a peripheral wall so as to be integrally coupled to the
inverter box 10. A flange surface 11B to which a connec-
tor 33C of a power cable 33 described below is connected
is formed on one side surface (a front surface) of the
junction box 11.
[0045] As shown in Figs. 2 and 3, the inverter device
12 accommodated and installed in the inverter accom-
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modating section 9 is composed of the inverter circuit
(the inverter module) 13, and the noise removing filter
circuit 26 accommodated and installed in the junction box
11 (see Figs. 5 and 6). The inverter circuit (the inverter
module) 13 is accommodated and installed in the inverter
box 10, and the noise removing filter circuit 26 is accom-
modated and installed in the junction box 11.
[0046] As shown in Figs. 3 and 4, in the inverter circuit
(the inverter module) 13, a metal base plate 14 for circuit
implementation, an intelligent power module (referred to
as IPM below) 15, and a control board 16 are integrated
into one module via a plurality of spacers 17. The metal
base plate 14 is composed of a rectangular plate material
made of aluminum alloy. The metal base plate 14 is fixed
with a screw to the bottom surface of the inverter box 10,
i.e., the outer peripheral wall of the motor housing 4
formed as the flat surface so as to come into close contact
therewith.
[0047] The IPM 15 is a power device for power control
that constitutes the inverter circuit, and is a module where
a driving circuit (a gate driver) and a self-protection func-
tion are integrally incorporated with a switching circuit
composed of a plurality of semiconductor switching ele-
ments such as IGBT. The IPM 15 is screwed onto the
metal base plate 14 so as to come into close contact
therewith via an insulating material or the like. The IPM
15 is a rectangular module. A PN input terminal 18 that
inputs a direct-current power applied through the noise
removing filter circuit 26, and a UVW output terminal 19
that outputs a three-phase alternating-current power
converted in the switching circuit toward the electric mo-
tor are collectively arrayed on the same line on one side
in a longitudinal direction of the rectangular module. A
plurality of microcomputer connection terminals 20 con-
nected to a microcomputer 21 mounted on the control
board 16 are collectively arrayed on the same line on the
opposite side therefrom.
[0048] The control board 16 is a rectangular board con-
nected to a vehicle-side control unit (ECU) through a
communication wire 43 (see Figs. 2 and 3), and on which
a control circuit including the microcomputer 21 that
transmits and receives a control signal to and from the
ECU and controls the alternating-current power applied
to the electric motor based on the control signal is imple-
mented. The microcomputer 21 mounted on the control
board 16 is arranged opposing the IPM 15 adjacent to
the side where the microcomputer connection terminals
20 are arrayed. The control board 16 is integrated with
the metal base plate 14 on which the IPM 15 is imple-
mented via the plurality of spacers 17, to thereby consti-
tute the two-stage inverter module 13.
[0049] The PN input terminal 18 of the IPM 15 pene-
trates a through hole of the control board 16, and is sol-
dered to a pattern on the control board 16. Similarly, the
UVW output terminal 19 penetrates a through hole of the
control board 16, and is soldered to a pattern on the con-
trol board 16. Moreover, the microcomputer connection
terminals 20 penetrate through holes of the control board

16, and are soldered to a pattern (not shown) to be con-
nected to the microcomputer 21. A low-voltage wiring
pathway connected to the ECU is thereby constituted.
[0050] A bus bar assembly 22 is incorporated on the
control board 16. The bus bar assembly 22 is obtained
by integrally insert-molding from a resin material a first
bus bar 23 connected to the pattern on the control board
16 connected to the PN input terminal 18 of the IPM 15,
and a second bus bar 24 connected to the pattern on the
control board 16 connected to the UVW output terminal
19 of the IPM 15. The first bus bar 23 electrically wire-
connects the PN input terminal 18 of the IPM 15 and the
noise removing filter circuit 26. The second bus bar 24
electrically wire-connects the UVW output terminal 19 of
the IPM 15 and a glass seal terminal 25 (see Figs. 2 and
3).
[0051] The glass seal terminal 25 applies the three-
phase alternating-current power converted in the inverter
device 12 to the electric motor incorporated in the motor
housing 4. The glass seal terminal 25 is arranged so as
to penetrate the motor housing 4 in a rear end portion
within the inverter box 10, and is connected to the electric
motor via a harness (not shown) within the motor housing
4.
[0052] Meanwhile, as shown in Figs. 5 to 8, the noise
removing filter circuit 26 accommodated and installed in
the junction box 11 is composed of a plurality of high-
voltage electric components such as a head capacitor (a
smoothing condenser) 27, a common mode coil 28, and
a normal mode coil 29. The plurality of high-voltage elec-
tric components 27, 28, and 29 are mounted on a resin
board 30 and thereby integrated into one module. For
example, a plate-like thin film condenser where resin
films are laminated, or a plate-like thin ceramic condens-
er is used for the head capacitor (the smoothing con-
denser) 27.
[0053] The noise removing filter circuit 26 stabilizes
the driving of the inverter device 12 by reducing current
ripple and common mode noise. As is well known, the
noise removing filter circuit 26 has such a circuit config-
uration that the common mode coil 28, the normal mode
coil 29, and the head capacitor (the smoothing condens-
er) 27 are sequentially wire-connected to a PN power
line connected to a power supply. A wire-connection cir-
cuit among the common mode coil 28, the normal mode
coil 29, and the head capacitor (the smoothing condens-
er) 27 is composed of a group of wiring patterns 31A to
31G and a group of lands 32A to 32J provided on the
resin board 30 as shown in Figs. 7 and 8.
[0054] That is, terminal blocks 34A and 34B to which
terminals 33A and 33B of the power cable (an HV cable)
33 are connected are integrally molded with the resin
board 30. The terminal blocks 34A and 34B, and the lands
32A and 32B to which input-side lead wires of the com-
mon mode coil 28 are connected are wire-connected to
each other through the patterns 31A and 31B. The lands
32C and 32D to which output-side lead wires of the com-
mon mode coil 28 are connected, and the land 32E to
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which an input-side lead wire of the normal mode coil 29
is connected and the group of lands 32G to which one
terminal group of the head capacitor (the smoothing con-
denser) 27 is connected are wire-connected to each oth-
er through the patterns 31C and 31D.
[0055] Similarly, the land 32F to which an output-side
lead wire of the normal mode coil 29 is connected, and
the group of lands 32H to which the other terminal group
of the head capacitor (the smoothing condenser) 27 is
connected are wire-connected to each other through the
pattern 31E. Furthermore, the groups of lands 32G and
32H to which the terminal groups of the head capacitor
(the smoothing condenser) 27 are connected, and the
lands 32I and 32J to which the bus bar 23 connected to
the PN input terminal 18 of the IPM 15 in the bus bar
assembly 22 is connected are wire-connected to each
other through the patterns 31F and 31G. The lead wires
and the terminals of the respective electric components
27, 28, and 29 are connected by inserting end portions
thereof into holes of the respective lands 32A to 32J and
soldering the end portions thereto.
[0056] Two nuts 35A and 35B are insert-molded on the
resin board 30 so as to screw and mount the head ca-
pacitor 27. Pressing wall portions 36 and 37 are each
provided in a plurality of numbers on the resin board 30
so as to mount the common mode coil 28 and the normal
mode coil 29 by pressing the outer periphery of the coil.
Furthermore, an appropriate number of through holes 38
and 39 are respectively formed in the resin board 30 cor-
responding to the head capacitor 27 and the normal mode
coil 29 mounted thereon. The through holes 38 and 39
are used as holes for circulating between the respective
electric components 27 and 29 and the resin board 30 a
silicon adhesive or a moisture-proof, vibration-proof, and
insulating silicon gel material (not shown) fed into the
inverter box 10 or the junction box 11.
[0057] In the embodiment shown in the drawings, a
through hole for circulating the silicon adhesive or the
silicon gel material is not provided corresponding to the
common mode coil 28. However, it goes without saying
that the same through hole may be also provided. Cutouts
provided in an outer peripheral portion of the resin board
30 may be also employed instead of the through holes
38 and 39.
[0058] After the head capacitor 27, the common mode
coil 28, the normal mode coil 29, and the like constituting
the noise removing filter circuit 26 are mounted on the
resin board 30, the resin board 30 is accommodated in
the junction box 11 as shown in Figs. 5 and 6. The resin
board 30 is fixedly installed in the junction box 11 by
screwing fixing portions 40 provided at the four peripheral
corners. The power cable 33 is connected to the flange
surface 11B of the junction box 11 via the connector 33C.
The terminals 33A and 33B provided at an end portion
thereof are screwed to the terminal blocks 34A and 34B
insert-molded on the resin board 30.
[0059] A through hole (for soldering) 41 is further pro-
vided in one corner of the junction box 11. The through

hole 41 is used when soldering is performed from outside
on an end portion of the first bus bar 23 of the bus bar
assembly 22 incorporated on the inverter module 13 side
after the end portion is inserted into the holes of the lands
321 and 32J provided in the resin board 30 that is ac-
commodated and installed in the junction box 11. By sol-
dering the first bus bar 23 as described above, the noise
removing filter circuit 26 on the junction box 11 side, and
the PN input terminal 18 of the IPM 15 constituting the
inverter module (the inverter circuit) 13 on the inverter
box 10 side are electrically wire-connected to each other.
[0060] The through hole 41 (for soldering) is closed
after the first bus bar 23 is soldered therethrough. To
close the through hole 41, when the inverter accommo-
dating section 9 is filled with the vibration-proof and mois-
ture-proof gel material, a moisture permeable waterproof
film 42 is used. The moisture permeable waterproof film
42 allows air or moisture to pass therethrough, but does
not allow water to pass therethrough. Representative ex-
amples thereof include a porous fluorine resin film as a
composite of PTFE (polytetrafluoroethylene) and poly-
urethane polymer called Gore-Tex (registered trade-
mark) manufactured by W.L. Gore & Associates, Inc. in
the United States, and a urethane-based shape-memory
resin film called DiAPLEX (registered trademark).
[0061] When the inverter accommodating section 9 is
not filled with the above gel material, a lid member 42A
composed of a plate-like lid fixed by a snap ring or the
like, or a screw-in plug may be used.
[0062] Because of the configuration described above,
the present embodiment provides the following advan-
tages.
[0063] The common mode noise, the current ripple or
the like of a direct-current power supplied from the power
supply mounted on a vehicle to the inverter device 12
incorporated in the inverter accommodating section 9
through the power cable 33 are reduced through the
noise removing filter circuit 26 composed of the head
capacitor 27, the common mode coil 28, and the normal
mode coil 29 mounted on the resin board 30 from the
terminal blocks 34A and 34B. After that, the direct-current
power is input into the PN input terminal 18 on the inverter
module (the inverter circuit) 13 side, that is, the PN input
terminal 18 of the IPM 15 through the first bus bar 23 or
the like.
[0064] The direct-current power is converted into a
three-phase alternating-current power having a prede-
termined frequency in the IPM 15 based on a control
signal input into the microcomputer 21 of the control
board 16 from the ECU through the communication wire
43. After that, the three-phase alternating-current power
is applied to the electric motor incorporated in the motor
housing 4 from the UVW output terminal 19 of the IPM
15 through the second bus bar 24 and the glass seal
terminal 25. Accordingly, the electric motor is driven, and
the compressor coupled to a rotating shaft of the electric
motor is driven. When the compressor is driven, a low-
pressure refrigerant gas is suctioned into the housing 2
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from the refrigerant suction port 7. The refrigerant gas is
circulated around the motor in the motor housing 4 toward
the compressor housing 3, and then suctioned into the
compressor.
[0065] During this time, heat generating components
such as the semiconductor switching elements (IGBT)
of the IPM 15 constituting the inverter module 13 are
cooled with the metal base plate 14 as a heat sink via
the low-pressure refrigerant gas. The metal base plate
14 is composed of the aluminum alloy plate material in
close contact with the outer peripheral wall of the motor
housing 4. Thus, the heat generating components such
as the semiconductor switching elements of the inverter
device 12 can be effectively cooled down, and cooling
performance can be ensured. A high-pressure refrigerant
gas compressed in the compressor is discharged into
the compressor housing 3, and delivered toward a refrig-
eration cycle through the refrigerant discharge port 8.
[0066] In the above inverter-integrated electric com-
pressor 1, the inverter accommodating section 9 in which
the inverter device 12 is accommodated and installed is
composed of the inverter box 10 in which the inverter
circuit (the inverter module) 13 is accommodated and
installed, and the junction box 11 in which the constituent
components 27, 28, and 29 of the noise removing filter
circuit 26 are accommodated and installed. The inverter
circuit (the inverter module) 13 and the constituent com-
ponents 27, 28, and 29 of the noise removing filter circuit
26 constituting the inverter device 12 are separately ac-
commodated and installed. The junction box 11 is cou-
pled to the inverter box 10 by fitting the flange surfaces
11A and 10A to each other with the internal spaces op-
posing each other, and also functions as the cover of the
inverter box 10.
[0067] Therefore, as compared to a case in which all
the constituent components of the inverter device 12 in-
cluding the inverter circuit 13 and the constituent com-
ponents 27, 28, and 29 of the noise removing filter circuit
26 are accommodated and installed in one inverter box,
the degree of freedom of the layout can be improved,
and a dead space can be reduced. As a result, the planar
area of the inverter accommodating section 9 can be re-
duced, and the inverter-integrated electric compressor 1
can be made compact. Since the plurality of electric com-
ponents 27, 28, and 29 constituting the noise removing
filter circuit 26 are accommodated and installed in the
junction box 11, the projecting height of the inverter ac-
commodating section 9 from the outer periphery of the
housing increases corresponding to the height dimen-
sions of the electric components. However, projecting
portions of the housing 2 in width and front-back direc-
tions are concentrated into one position, so that limita-
tions in mounting to vehicles are rather reduced, and the
ease of mounting can be improved.
[0068] Moreover, since the inverter circuit 13 is accom-
modated and installed in the inverter box 10 provided on
the outer periphery of the housing 2, the heat generating
components such as the semiconductor switching ele-

ments (IGBT) of the IPM 15 constituting the inverter cir-
cuit 13 can be installed in close contact with the housing
2 side. Therefore, a desired cooling effect can be ob-
tained with the housing 2 as a heat sink. The heat resist-
ance reliability of the inverter device 12 can be thereby
ensured. Also, since the junction box 11 also functions
as the cover of the inverter box 10, the cover of the in-
verter box 10 can be provided as a structural object with
high rigidity, its vibration and noise can be suppressed,
and an increase in the number of components can be
also inhibited.
[0069] In the present embodiment, the plurality of elec-
tric components 27, 28, and 29 constituting the above
noise removing filter circuit 26 are mounted on the resin
board 30 having the group of wiring patterns 31A to 31G
and the group of lands 32A to 32J constituting the wire-
connection circuit, and are accommodated and installed
in the junction box 11 via the resin board 30. Therefore,
the plurality of electric components such as the head ca-
pacitor (the smoothing condenser) 27, the common mode
coil 28, and the normal mode coil 29 constituting the noise
removing filter circuit 26 can be wire-connected to each
other by mounting the plurality of electric components
27, 28, and 29 on the resin board 30 having the group of
wiring patterns 31A to 31G and the group of lands 32A
to 32J, and inserting and soldering the lead wires and
the terminals into the holes of the group of lands 32A to
32H.
[0070] Accordingly, as compared to a case in which
the lead wires and the terminals of the plurality of electric
components are welded to a bus bar, the assemblability
can be significantly improved. It is also not necessary to
ensure a welding space or the like. Thus, the components
can be arranged with higher density, and the height di-
mensions of the junction box 11 can be reduced. The
inverter accommodating section 9 can be thereby made
compact, so that the inverter-integrated electric com-
pressor 1 can be reduced in size. A cooling effect for the
high-voltage electric components constituting the noise
removing filter circuit accommodated and installed in the
junction box 11 can be also expected to be obtained from
a heat dissipation effect from the surface of the junction
box 11.
[0071] Moreover, the terminal blocks 34A and 34B to
which the power cable 33 is connected are integrally in-
sert-molded with the resin board 30. Therefore, it is not
necessary to separately attach the terminal blocks 34A
and 34B to which the power cable 33 is connected. It is
only necessary to directly connect the terminals 33A and
33B of the power cable 33 to the terminal blocks 34A and
34B integrally molded on the resin board 30. Accordingly,
a connecting operation of the power cable 33 is facilitat-
ed, and the number of components can be decreased.
[0072] In addition, the through holes 38 and 39 or the
cutouts are provided in an appropriate number in the resin
board 30 corresponding to the plurality of electric com-
ponents 27 and 29 mounted thereon so as to circulate
the silicon adhesive or the moisture-proof, vibration-
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proof, and insulating silicon gel material fed into the in-
verter accommodating section 9. Therefore, even when
the electric components 27 and 29 constituting the noise
removing filter circuit 26 are mounted on the resin board
30, the adhesive or the gel material fed into the inverter
accommodating section 9 can be circulated between the
electric components 27 and 29 and the resin board 30
through the through holes 38 and 39 or the cutouts. The
adhesive can be thereby reliably permeated into a de-
sired position. The gel material can be also effectively
fed, so that moisture-proof, vibration-proof, and insulat-
ing effects for the electric components 27 and 29 consti-
tuting the noise removing filter circuit 26 can be main-
tained.
[0073] The pressing wall portions 36 and 37 that press
the outer peripheries of the common mode coil 28 and
the normal mode coil 29 mounted on the resin board 30
are integrally molded with the resin board 30. The com-
mon mode coil 28 and the normal mode coil 29 are mount-
ed on the resin board 30 via the pressing wall portions
36 and 37. Therefore, the pressing wall portions 36 and
37 perform positioning of the coils such as the normal
mode coil 29 and the common mode coil 28, and thereby
mount the coils on the resin board 30. The coils 28 and
29 can be thereby accurately positioned, and reliably in-
sulated to be accommodated and installed in the junction
box 11.
[0074] Furthermore, the noise removing filter circuit 26
accommodated and installed in the junction box 11 and
the inverter circuit (the inverter module) 13 accommodat-
ed and installed in the inverter box 10 are electrically
wire-connected to the PN input terminal 18 on the inverter
circuit 13 side through the bus bar assembly 22 provided
on the inverter circuit 13 side. Therefore, the noise re-
moving filter circuit 26 on the junction box 11 side and
the PN input terminal 18 of the inverter circuit 13 on the
inverter box 10 side, which are separately provided from
each other, can be electrically wire-connected to each
other through the bus bar assembly 22 provided on the
inverter circuit 13 side. Accordingly, the power whose
common mode noise and current ripple are reduced can
be applied to the inverter circuit 13 side by simply wire-
connecting the noise removing filter circuit 26 and the
PN input terminal 18 of the inverter circuit 13.
[0075] The end portion of the first bus bar 23 that wire-
connects the noise removing filter circuit 26 and the PN
input terminal 18 of the inverter circuit 13 is inserted into
the holes of the lands 32I and 32J for the bus bar provided
in the resin board 30, and is soldered from outside
through the through hole 41 provided in the junction box
11. Therefore, the noise removing filter circuit 26 and the
first bus bar 23 can be wire-connected to each other by
inserting the end portion of the first bus bar 23 provided
on the inverter circuit 13 side into the holes of the lands
32I and 32J of the resin board 30 accommodated in the
junction box 11, and soldering the end portion from out-
side through the through hole 41 provided in the junction
box 11. Accordingly, the noise removing filter circuit 26

installed in the junction box 11 that also functions as the
cover of the inverter box 10 can be easily soldered from
outside and thereby wire-connected to the inverter circuit
13 installed in the inverter box 10.
[0076] The through hole 41 is closed by the moisture
permeable waterproof film 42 or the lid member after the
first bus bar 23 is soldered therethrough. Therefore, wa-
ter can be prevented from entering the inverter accom-
modating section 9 from outside by the moisture perme-
able waterproof film 42 or the lid member, and waterproof
and moisture-proof properties for the inverter device can
be thereby ensured. Particularly, when the inverter ac-
commodating section 9 is filled with the vibration-proof
and moisture-proof gel material, an inner pressure rises
due to the thermal expansion of the gel material or the
like. When the moisture permeable waterproof film 42 is
used, moisture or the pressure rise by the thermal ex-
pansion generated in the inverter accommodating sec-
tion 9 can be released to outside through the moisture
permeable waterproof film 42. Accordingly, seal discon-
nection or damage to the inverter device 12 due to the
pressure rise in the inverter accommodating section 9
can be inhibited, and the reliability of the inverter-inte-
grated electric compressor 1 can be improved while
maintaining the waterproof and moisture-proof proper-
ties for the inverter device 12.
[0077] The first bus bar 23, and the second bus bar 24
that connects the UVW output terminal 19 on the inverter
circuit 13 side and the glass seal terminal 25 for applying
the power from the inverter device 12 to the electric motor
are integrally insert-molded from the resin material to
constitute the bus bar assembly 22. Therefore, the noise
removing filter circuit 26 and the inverter circuit 13, and
the inverter circuit 13 and the glass seal terminal 25 that
applies the power to the electric motor can be electrically
wire-connected to each other through the bus bar as-
sembly 22 obtained by integrally insert-molding the first
bus bar 23 and the second bus bar 24 from the resin
material. Accordingly, since the noise removing filter cir-
cuit 26, the inverter circuit 13, and the glass seal terminal
25 can be wire-connected to each other through the one
bus bar assembly 22, the assembling can be facilitated.
[0078] Furthermore, the inverter circuit 13 according
to the present embodiment includes the intelligent power
module (IPM) 15 where the PN input terminal 18 and the
UVW output terminal 19 are arrayed on one side, and
the bus bar assembly 22 and the glass seal terminal 25
that applies the power to the electric motor are arranged
on the one side so as to oppose the PN input terminal
18 and the UVW output terminal 19 of the IPM 15. With
the configuration, the length of a wiring pathway from the
noise removing filter circuit 26 to the PN input terminal
18 of the IPM 15 constituting the inverter circuit 13
through the bus bar assembly 22, and the length of a
wiring pathway from the UVW output terminal 19 of the
IPM 15 to the glass seal terminal 25 through the bus bar
assembly 22 can be made as short as possible, and can
be also simplified.
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[0079] Accordingly, circuit resistance therebetween
can be minimized, and current detection accuracy can
be improved. The influence of noise interference from
disturbance can be also reduced, and the controllability
and reliability of the inverter device 12 can be improved.
Similarly, in the IPM 15, the connection terminals 20 with
the microcomputer 21 mounted on the control board 16
are arrayed on the opposite side from the PN input ter-
minal 18 and the UVW output terminal 19, and the mi-
crocomputer 21 mounted on the control board 16 is ar-
ranged opposing the microcomputer connection termi-
nals 20 adjacent thereto. Thus, the length of a wiring
pathway between the IPM 15 and the microcomputer 21
on the control board 16 can be made as short as possible,
and the low-voltage wiring pathway and the high-voltage
wiring pathway on the control board 16 side can be sep-
arated to the right and left sides with the IPM 15 there-
between. Accordingly, mutual noise interference is sup-
pressed, and malfunction or the like of the inverter device
12 can be prevented.

{Second Embodiment}

[0080] Next, a second embodiment of the present in-
vention will be described.
[0081] The present embodiment differs from the afore-
mentioned first embodiment in a wire-connection struc-
ture between the noise removing filter circuit 26 and the
inverter circuit 13. Since the other components are the
same as those of the first embodiment, the description
thereof is omitted.
[0082] In the present embodiment, the noise removing
filter circuit 26 and the inverter circuit 13 are electrically
connectable to each other via a pin provided on one of
the circuit sides 13 or 26, and a cluster block provided
on the other circuit side 26 or 13 and into which the pin
is inserted and connected instead of the first bus bar 23
described above.
[0083] As described above, the noise removing filter
circuit 26 accommodated and installed in the junction box
11 and the inverter circuit 13 accommodated and in-
stalled in the inverter box 10 are electrically connectable
to each other via the pin provided on one of the circuit
sides and the cluster block provided on the other circuit
side and into which the pin is inserted and connected.
Therefore, the noise removing filter circuit 26 on the junc-
tion box 11 side and the PN input terminal 18 on the
inverter circuit 13 side on the inverter box 10 side can be
simply wire-connected to each other by inserting and
connecting the pin provided on one of the circuit sides
into the cluster block provided on the other circuit side.
[0084] Particularly in a case of electric cars, a com-
pressor is mounted in an environment with less vibration
and a lower temperature than engine cars, and it is thus
considered that the wire-connection using the pin and
the cluster block is allowed. Accordingly, the electric wire-
connection between the noise removing filter circuit 26
on the junction box 11 side and the inverter circuit 13 on

the inverter box 10 side can be more simplified. The wire-
connection system by the pin and the cluster block may
be also applied to the wire-connection between the UVW
terminal 19 of the IPM 15 and the second bus bar 24.
[0085] The present invention is not limited to the afore-
mentioned embodiments, and may be appropriately
modified without departing from the scope of the inven-
tion. For example, in the above embodiments, the com-
pressor of the inverter-integrated electric compressor 1
may be a compressor of any type. Although the example
in which the inverter box 10 is integrally molded with the
housing (the motor housing 4) 2 is described, the inverter
box 10 may be provided separately from the housing 2,
and may be attached to the housing 2.
[0086] Moreover, although the example in which the
power cable 33 is extracted in a frontward direction (a
left direction in Fig. 1) of the housing 2 is described in
the above embodiments, the present invention is not lim-
ited thereto. The power cable 33 may be extracted in any
direction such as a right-left direction and a backward
direction.

{Reference Signs List}

[0087]

1 inverter-integrated electric compressor
2 housing
3 compressor housing
4 motor housing
9 inverter accommodating section
10 inverter box
11 junction box
12 inverter device
13 inverter circuit (inverter module)
15 intelligent power module (IPM)
18 PN input terminal
19 UVW output terminal
22 bus bar assembly
23 first bus bar
24 second bus bar
25 glass seal terminal
26 noise removing filter circuit
27 head capacitor (electric component)
28 common mode coil (electric component)
29 normal mode coil (electric component)
30 resin board
31A to 31G group of wiring patterns
32A to 32J group of lands
33 power cable
34A, 34B terminal block
36, 37 pressing wall portion
38, 39 through hole
41 through hole (for soldering)
42 moisture permeable waterproof film
42A lid member
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Claims

1. An inverter-integrated electric compressor (1) com-
prising an inverter accommodating section (9) pro-
vided on an outer periphery of a housing (2) that
incorporates an electric motor and a compressor,
and an inverter device (12) having a noise removing
filter circuit (26) and an inverter circuit (13) integrally
incorporated in the inverter accommodating section
(9),
wherein the inverter accommodating section (9) is
composed of an inverter box (10) provided on the
outer periphery of the housing (2) such that it is in-
tegrally molded with the housing (2) and the inverter
circuit (13) is accommodated and installed therein,
and a junction box (11) in the form of a box body
integrally coupled to the inverter box (10) and in
which a constituent component of the noise remov-
ing filter circuit (26) is accommodated and installed,
wherein the junction box (11) is coupled to the in-
verter box (10) in that the upper surface of a periph-
eral wall of the inverter box (10) is formed as a flange
surface (10A) and is fitted to a flange surface (11A)
formed on the lower surface of a peripheral wall of
the junction box (11) with internal spaces of the junc-
tion box (11) and of the inverter box (10) opposing
each other,
wherein the junction box (11) also functions as a cov-
er of the inverter box (10), and
wherein the noise removing filter circuit (26) and the
inverter circuit (13) are electrically wire-connected
to each other.

2. The inverter-integrated electric compressor (1) ac-
cording to claim 1, wherein an electric component
(27,29) constituting the noise removing filter circuit
(26) is mounted on a resin board (30) of the noise
removing filter circuit (26) having a wiring pattern
(31A-31G) and a land (32A-32J), and is accommo-
dated and installed in the junction box (11) via the
resin board (30).

3. The inverter-integrated electric compressor (1) ac-
cording to claim 2, wherein a terminal block
(34A,34B) to which a power cable (33) is connected
is integrally molded with the resin board (30).

4. The inverter-integrated electric compressor (1) ac-
cording to claim 2 or 3, wherein a through hole
(38,39) or a cutout is provided in the resin board (30)
corresponding to the electric component (27,29)
mounted thereon so as to circulate an adhesive or
a moisture-proof, vibration-proof, and insulating gel
material fed into the inverter accommodating section
(9).

5. The inverter-integrated electric compressor (1) ac-
cording to any one of claims 2 to 4, wherein a wall

portion (36,37) that presses an outer periphery of a
coil (28,29) constituting the electric component
mounted on the resin board (30) is integrally molded
with the resin board (30).

6. The inverter-integrated electric compressor (1) ac-
cording to any one of claims 1 to 5, wherein the noise
removing filter circuit (26) accommodated and in-
stalled in the junction box (11) and the inverter circuit
(13) accommodated and installed in the inverter box
(10) are electrically wire-connected to a PN input ter-
minal (18) on the inverter circuit side through a bus
bar (23) attached to the inverter circuit side.

7. The inverter-integrated electric compressor (1) ac-
cording to claim 6, wherein an end portion of the bus
bar (23) is inserted into a land (32I, 32J) for the bus
bar (23) provided in the resin board (30), and is sol-
dered from outside through a through hole (41) pro-
vided in the junction box (11).

8. The inverter-integrated electric compressor (1) ac-
cording to claim 7, wherein a lid member (42A) or a
moisture permeable waterproof film that closes the
through hole (41) is provided in the through hole (41)
after the bus bar (23) is soldered therethrough.

9. The inverter-integrated electric compressor (1) ac-
cording to any one of claims 6 to 8, wherein the bus
bar (23), and a second bus bar (24) that connect a
UVW output terminal (19) on the inverter circuit side
and a glass seal terminal (25) for applying a power
from the inverter device (12) to the electric motor are
integrally insert-molded from a resin material to con-
stitute a bus bar assembly (22).

10. The inverter-integrated electric compressor (1) ac-
cording to claim 9, wherein the inverter circuit (13)
includes an intelligent power module (15) where the
PN input terminal (18) and the UVW output terminal
(19) are arrayed on one side, and the bus bar as-
sembly (22) and the glass seal terminal (25) are ar-
ranged on the one side so as to oppose the PN input
terminal (18) and the UVW output terminal (19) of
the intelligent power module (15).

11. The inverter-integrated electric compressor (1) ac-
cording to any one of claims 1 to 5, wherein the noise
removing filter circuit (26) accommodated and in-
stalled in the junction box (11) and the inverter circuit
(13) accommodated and installed in the inverter box
(10) are electrically connectable to each other via a
pin provided on one of the circuit sides and a cluster
block provided on the other circuit side and into which
the pin is inserted and connected.
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Patentansprüche

1. Ein elektrischer Kompressor mit integriertem Um-
richter (1) mit einem Umrichter-Aufnahmeabschnitt
(9), der an einem Außenumfang eines Gehäuses (2)
vorgesehen ist, welches einen elektrischen Motor
und einen Kompressor enthält, und einer Umrichter-
vorrichtung (12) mit einem Rauschentfernungsfilter-
schaltkreis (26) und einem Umrichterschaltkreis
(13), die integral in dem Umrichteraufnahmeab-
schnitt (9) eingebaut sind,
wobei der Umrichteraufnahmeabschnitt (9) durch ei-
ne Umrichterbox (10) gebildet ist, die an dem Au-
ßenumfang des Gehäuses (2) so vorgesehen ist,
dass sie integral mit dem Gehäuse (2) geformt ist
und der Umrichterschaltkreis (13) darin aufgenom-
men und installiert ist, und einer Verbindungsbox
(11) in der Form eines Kastenkörpers, der integral
mit der Umrichterbox (10) gekoppelt ist und in der
eine Komponente des Rauschentfernungsfilter-
schaltkreises (26) aufgenommen und installiert ist,
wobei die Verbindungsbox (11) mit der Umrichterbox
(10) dadurch gekoppelt ist, dass die obere Oberflä-
che einer Umfangswand der Umrichterbox (10) als
eine Flanschoberfläche (10A) gebildet ist und an ei-
ne Flanschoberfläche (11A) angesetzt ist, die an der
unteren Oberfläche einer Umfangswand der Verbin-
dungsbox (11) ausgebildet ist, wobei interne Räume
der Verbindungsbox (11) und der Umrichterbox (10)
einander gegenüberliegen,
wobei die Verbindungsbox (11) auch als eine Abde-
ckung der Umrichterbox (10) fungiert, und
wobei der Rauschentfernungsfilterschaltkreis (26)
und der Umrichterschaltkreis (13) elektrisch mitein-
ander drahtverbunden sind.

2. Der elektrische Kompressor mit integriertem Um-
richter (1) gemäß Anspruch 1, wobei eine elektrische
Komponente (27,29), welche den Rauschentfer-
nungsfilterschaltkreis (26) bildet, an einer Harzplatte
(30) des Rauschentfernungsfilterschaltkreises (26)
mit einem Verdrahtungsmuster (31A-31G) und einer
Anschlussfläche (32A-32J) angebracht ist, und in
der Verbindungsbox (11) über die Harzplatte (30)
aufgenommen und installiert ist.

3. Der elektrische Kompressor mit integriertem Um-
richter (1) gemäß Anspruch 2, wobei ein Anschluss-
block (34A,34B), mit dem ein Energiekabel (33) ver-
bunden ist, integral mit der Harzplatte (30) geformt
ist.

4. Der elektrische Kompressor mit integriertem Um-
richter (1) gemäß Anspruch 2 oder 3, wobei ein
Durchgangsloch (38,39) oder ein Ausschnitt in der
Harzplatte (30) entsprechend der daran angebrach-
ten elektrischen Komponente (27,29) so vorgesehen
ist, dass ein Adhäsiv oder ein feuchtigkeitsresisten-

tes, vibrationsresistentes und isolierendes Gelmate-
rial, das in den Umrichteraufnahmeabschnitt (9) zu-
geführt wird, zirkuliert wird.

5. Der elektrische Kompressor mit integriertem Um-
richter (1) gemäß einem der Ansprüche 2 bis 4, wo-
bei ein Wandabschnitt (36,37), der einen Außenum-
fang einer Spule (28,29) drückt, welche die an der
Harzplatte (30) angebrachte elektrische Komponen-
te ist, integral mit der Harzplatte (30) geformt ist.

6. Der elektrische Kompressor mit integriertem Um-
richter (1) gemäß einem der Ansprüche 1 bis 5, wo-
bei der Rauschentfernungsfilterschaltkreis (26), der
in der Verbindungsbox (11) aufgenommen und in-
stalliert ist, und der Umrichterschaltkreis (13), der in
der Umrichterbox (10) aufgenommen und installiert
ist, elektrisch mit einem PN Eingangsanschluss (18)
an der Umrichterschaltkreisseite über eine Bus-
schiene (23), die an der Umrichterschaltkreisseite
angebracht ist, elektrisch drahtverbunden ist.

7. Der elektrische Kompressor mit integriertem Um-
richter (1) gemäß Anspruch 6, wobei ein En-
dabschnitt der Busschiene (23) in eine Anschluss-
fläche (32I, 32J) für die in der Harzplatte (30) vorge-
sehene Busschiene (23) eingesetzt ist und von au-
ßen durch ein Durchgangsloch (41), das in der Ver-
bindungsbox (11) vorgesehen ist, verlötet ist.

8. Der elektrische Kompressor mit integriertem Um-
richter (1) gemäß Anspruch 7, wobei ein Deckelele-
ment (42A) oder ein feuchtigkeitsdurchlässiger was-
serdichter Film, der das Durchgangsloch (41) ver-
schließt, in dem Durchgangsloch (41) vorgesehen
ist, nachdem die Busschiene (23) durch dieses hin-
durch verlötet ist.

9. Der elektrische Kompressor mit integriertem Um-
richter (1) gemäß einem der Ansprüche 6 bis 8, wo-
bei die Busschiene (23) und eine zweite Busschiene
(24), welche einen UVW-Ausgangsanschluss (19)
an der Umrichterschaltkreisseite verbinden, und ein
Glasdichtungsanschluss (25) zum Einbringen einer
Energie von der Umrichtervorrichtung (12) zu dem
elektrischen Motor integral aus einem Harzmaterial
einsatzgeformt sind, um eine Busschienenanord-
nung (22) zu bilden.

10. Der elektrische Kompressor mit integriertem Um-
richter (1) gemäß Anspruch 9, wobei der Umrichter-
schaltkreis (13) ein intelligentes Energiemodul (15)
aufweist, wo der PN-Eingangsanschluss (18) und
der UVW-Ausgangsanschluss (19) an einer Seite
angeordnet sind, und wobei die Busschienenanord-
nung (22) und der Glasdichtungsanschluss (25) an
der einen Seite so angeordnet sind, dass sie dem
PN-Eingangsanschluss (18) und dem UVW-Aus-
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gangsanschluss (19) des intelligenten Energiemo-
duls (15) gegenüberliegen.

11. Der elektrische Kompressor mit integriertem Um-
richter (1) gemäß einem der Ansprüche 1 bis 5, wo-
bei der Rauschentfernungsfilterschaltkreis (26), der
in der Verbindungsbox (11) aufgenommen und in-
stalliert ist, und der Umrichterschaltkreis (13), der in
der Umrichterbox (10) aufgenommen und installiert
ist, elektrisch miteinander über einen Stift, der an
einer der Schaltkreisseiten vorgesehen ist, und ei-
nen Clusterblock, der an der anderen Schaltkreis-
seite vorgesehen ist und in den der Stift eingesetzt
wird und verbunden wird, verbindbar sind.

Revendications

1. Compresseur (1) électrique à onduleur intégré, com-
prenant une partie (9) de logement de l’onduleur,
prévue sur une périphérie extérieure d’une envelop-
pe (2), qui incorpore un moteur électrique et un com-
presseur, et un dispositif (12) d’onduleur ayant un
circuit (26) de filtrage d’élimination du bruit et un cir-
cuit (13) d’onduleur, incorporé de manière intégrée
à la partie (9) de logement de l’onduleur,
dans lequel la partie (9) de logement de l’onduleur
est composée d’une boîte (10) d’onduleur, prévue
sur la périphérie extérieure de l’enveloppe (2), de
manière à venir de moulage avec l’enveloppe (2) et
le circuit (13) d’onduleur y est logé et monté et une
boîte (11) de jonction, sous la forme d’un corps de
boîte, faisant partie intégrante de la boîte (10) de
l’onduleur et dans laquelle un composant constituant
du circuit (26) de filtrage d’élimination du bruit est
logé et monté,
dans lequel la boîte (11) de jonction est couplée à
la boîte (10) de l’onduleur, en ce que la surface su-
périeure d’une paroi périphérique de la boîte (10) de
l’onduleur est conformée en surface (10A) de rebord
et est adaptée à une surface (11A) de rebord formée
sous la surface inférieure d’une paroi périphérique
de la boîte (11) de jonction, avec des espaces inté-
rieurs de la boîte (11) de jonction et de la boîte (10)
de l’onduleur en opposition l’un à l’autre,
dans lequel la boîte (11) de jonction sert aussi de
couvercle à la boîte (10) de l’onduleur et
dans lequel le circuit (26) de filtrage d’élimination du
bruit et le circuit (13) de l’inverseur sont reliés par fil
électriquement l’un à l’autre.

2. Compresseur (1) électrique à onduleur intégré sui-
vant la revendication 1, dans lequel un composant
(27, 29) électrique, constituant le circuit (26) de fil-
trage d’élimination du bruit est monté sur une pla-
quette (30) de résine du circuit (26) de filtrage d’éli-
mination du bruit ayant une configuration (31A à
31G) de câblage et une plage de connexion (32A à

32J) est logée et montée dans la boîte (11) de jonc-
tion, par l’intermédiaire de la plaquette (30) en rési-
ne.

3. Compresseur (1) électrique à onduleur intégré sui-
vant la revendication 2, dans lequel un bloc (34A,
34B) terminal, auquel est connecté un câble (33)
d’alimentation vient de moulage avec la plaquette
(30) de résine.

4. Compresseur (1) électrique à onduleur intégré sui-
vant la revendication 2 ou 3, dans lequel un trou (38,
39) traversant ou une découpe est prévu dans la
plaquette (30) de résine, en correspondance avec
le composant (27, 29) électrique qui y est monté, de
manière à faire circuler un adhésif ou un gel à l’épreu-
ve de l’humidité, à l’épreuve des vibrations et isolant,
chargé dans la partie (9) de logement de l’onduleur.

5. Compresseur (1) électrique à onduleur intégré sui-
vant l’une quelconque des revendications 2 à 4, dans
lequel une partie (36, 37) de paroi, qui presse une
périphérie extérieure d’une bobine (28, 29) consti-
tuant le composant électrique monté sur la plaquette
(30) de résine, vient de moulage avec la plaquette
(30) de résine.

6. Compresseur (1) électrique à onduleur intégré sui-
vant l’une quelconque des revendications 1 à 5, dans
lequel le circuit (26) de filtrage d’élimination du bruit,
logé et monté dans la boîte (11) de jonction, et le
circuit (13) de l’onduleur, logé et monté dans la boîte
(10) de l’onduleur, sont connectés par fil électrique-
ment à une borne (18) d’entrée PN du côté du circuit
de l’inverseur, par l’intermédiaire d’une barre (23)
omnibus fixée du côté du circuit de l’onduleur.

7. Compresseur (1) électrique à onduleur intégré sui-
vant la revendication 6, dans lequel une partie d’ex-
trémité de la barre (23) omnibus est insérée dans
une plage (32I, 32J) de connexion, pour la barre (23)
omnibus prévue dans la plaquette (30) de résine et
est soudée de l’extérieur par un trou (41) traversant
prévu dans la boîte (11) de jonction.

8. Compresseur (1) électrique à onduleur intégré sui-
vant la revendication 7, dans lequel un élément (42A)
de couvercle ou un film étanche à l’eau, perméable
à l’humidité, qui ferme le trou (41) traversant, est
prévu dans le trou (41) traversant, après que la barre
(23) omnibus y a été soudée.

9. Compresseur (1) électrique à onduleur intégré sui-
vant l’une quelconque des revendications 6 à 8, dans
lequel la barre (23) omnibus et une deuxième barre
(24) omnibus, qui connecte une borne (19) de sortie
UVW du côté du circuit de l’inverseur, et une borne
(25) à joint en verre, pour appliquer un courant du
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dispositif (12) inverseur au moteur électrique, sont
moulées, avec insertion intégralement, dans une
matière de résine pour constituer un ensemble (22)
de barre omnibus.

10. Compresseur (1) électrique à onduleur intégré sui-
vant la revendication 9, dans lequel le circuit (13) de
l’inverseur comprend un module (15) de puissance
intelligent, dans lequel la borne (18) d’entrée PN et
la borne (19) de sortie UVW sont mises en réseau
d’un côté et l’ensemble (22) de barre omnibus et la
borne (25) à joint de verre sont disposés d’un côté,
de manière à s’opposer à la borne (18) d’entrée PN
et à la borne (19) de sortie UVW du module (15) de
puissance intelligent.

11. Compresseur (1) électrique à onduleur intégré sui-
vant l’une quelconque des revendications 1 à 5, dans
lequel le circuit (26) de filtrage d’élimination du bruit,
logé et monté dans la boîte (11) de jonction, et le
circuit (13) de l’inverseur, logé et monté dans la boîte
(10) de l’inverseur, peut être connectés électrique-
ment l’un à l’autre par une broche prévue sur l’un
des côtés du circuit et par un bloc de groupe prévu
de l’autre côté du circuit et dans lequel la broche est
insérée et connectée.
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