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ELECTRONIC UNIT

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is based on Japanese Patent Appli-
cation No. 2015-77791 filed on Apr. 6, 2015, the disclosure
of which is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an electronic unit.
BACKGROUND
[0003] There has been known an electronic unit in which

various electronic components are mounted on a substrate,
the electronic components including a heating component
that generates heat due to current supply, a temperature
sensor that detects temperature, and a microcomputer. The
microcomputer controls current supply such that tempera-
ture of the heating component is within an allowable tem-
perature range, based on temperature detected by the tem-
perature sensor and a value of integral of a current supplied
to the heating component. In an electronic unit of JP2007-
263636A, a notch groove is provided in a substrate portion
around a temperature sensor mounted on the substrate to
suppress transfer of heat generated by the heating compo-
nent to the temperature sensor.

[0004] However, the substrate of the electronic unit of
JP2007-263636A has the notch groove while still having a
portion for an interconnection to be connected to the tem-
perature sensor. Hence, if the interconnection connected to
the temperature sensor continuously extends to a region in
which a heating component is mounted, heat generated by
the heating component may be directly transferred to the
temperature sensor through the interconnection.

[0005] For the electronic unit of JP2007-263636A, the
notch groove provided around the temperature sensor causes
a large substrate size. Hence, when the electronic unit is
reduced in size, the notch groove is apprehensively difficult
to be provided in the substrate. Furthermore, for the elec-
tronic unit of JP2007-263636A, the notch groove provided
around the temperature sensor degrades stiffness of the
substrate. Hence, if the electronic unit is used in an envi-
ronment that transmits oscillation and the like, the substrate
may be cracked from the notch groove.

SUMMARY

[0006] The present disclosure addresses at least one of the
above issues. Thus, it is an objective of the present disclo-
sure to provide an electronic unit that allows stable tem-
perature detection.

[0007] To achieve the objective of the present disclosure,
there is provided an electronic unit including a heat sink, a
substrate, a heating component, a temperature sensor, a first
interconnection, and a second interconnection. The heat sink
includes a strut. The substrate is fixed to the strut of the heat
sink. The heating component is mounted on the substrate to
generate heat upon energization of the heating component.
The temperature sensor is mounted on the substrate to detect
temperature. The first interconnection is provided in a high-
temperature region in which the heating component is
mounted on the substrate, and is connected to the strut of the
heat sink. The second interconnection is provided in a
detection region in which the temperature sensor is mounted
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on the substrate, and is provided separately from the first
interconnection. The second interconnection is connected to
the strut of the heat sink and the temperature sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The above and other objects, features and advan-
tages of the present disclosure will become more apparent
from the following detailed description made with reference
to the accompanying drawings. In the drawings:

[0009] FIG. 1 is a sectional view of a driving gear of an
electromotive power steering system employing an elec-
tronic unit according to a first embodiment;

[0010] FIG. 2 is a sectional view along a line II-1I of FIG.
1

[0011] FIG. 3 is a schematic view of a surface-layer
interconnection in a portion III of FIG. 2;

[0012] FIG. 4 is a schematic view of an inner-layer
interconnection in the portion III of FIG. 2;

[0013] FIG. 5 is a sectional view along a line V-V of FIG.
3or4,

[0014] FIG. 6 is a schematic view of a surface-layer
interconnection of an electronic unit of a comparative
example;

[0015] FIG. 7 is a sectional view along a line VII-VII of
FIG. 6;

[0016] FIG. 8A is a graph illustrating a temperature

detected by a temperature sensor of the first embodiment;
[0017] FIG. 8B is a graph illustrating a temperature
detected by a temperature sensor of the comparative
example; and

[0018] FIG. 9 is a schematic view of a surface-layer
interconnection of a substrate of an electronic unit according
to a second embodiment.

DETAILED DESCRIPTION

[0019] Hereinafter, electronic control units according to
some embodiments are described with reference to the
accompanying drawings. When substantially the same con-
figuration is depicted in a plurality of portions in one
drawing, only some of the portions are designated by a
numeral. In the some embodiments, substantially the same
configuration is designated by the same numeral, and dupli-
cated description is omitted.

First Embodiment

[0020] A first embodiment is shown in FIGS. 1 to 5. An
electronic unit 1 of the first embodiment is used in a driving
gear 2 generating steering assist torque for an electromotive
power steering system of a vehicle. As illustrated in FIG. 1,
the driving gear 2 includes a motor part 3 and the electronic
unit 1 that controls operation of the motor part 3. A con-
figuration of the motor part 3, a configuration of the elec-
tronic unit 1, and a distinctive configuration of the electronic
unit 1 are now described in this order.

[0021] Configuration of the motor part 3 will be described
below. The motor part 3 includes a stator 4 and a rotor 5. The
stator 4 is formed in a cylindrical shape, and has one axial
end fixed to a frame end 6 and the other axial end fixed to
a heat sink 20. A coil 7 is wound in a slot of the stator 4. The
rotor 5 is provided with a cylindrical shape radially inside
the stator 4 in a rotatable manner with respect to the stator
4. A shaft 8 fixed to the center of the rotor 5 has one side
close to an output end 9, the one side being rotatably
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supported by a bearing 10 provided in the frame end 6, and
has the other side rotatably supported by a bearing 11
provided in the heat sink 20. For the motor part 3, when
current is supplied from the electronic unit 1 to the coil 7, the
stator 4 generates a rotating magnetic field, and the rotor 5
and the shaft 8 rotate about an axis.

[0022] Configuration of the electronic unit 1 will be
described below. As illustrated in FIGS. 1 and 2, the
electronic unit 1 includes the heat sink 20, a substrate 30,
and electronic components mounted on the substrate 30. The
substrate 30 and the electronic components are covered with
a cover 50. The heat sink 20 integrally includes a heat sink
body 21 and a plurality of struts 22 extending from the heat
sink body 21 toward the substrate 30. The heat sink 20 is
formed of, for example, aluminum by casting or cutting, and
absorbs heat generated by each electronic component to
which current is being supplied. The heat sink 20 is elec-
trically connected to a negative electrode of a battery of an
undepicted vehicle.

[0023] The substrate 30 is a multilayer substrate, and is
fixed to the heat sink 20 by a plurality of screws 24
threadably engaged in tapped holes 23 provided in the
respective struts 22 of the heat sink 20 (see FIG. 5). The
electronic components including switching elements 31
such as MOSFETs, shunt resistances 32, a position sensor
33, a temperature sensor 34, and a microcomputer 35 are
mounted on the substrate 30 on a side close to the heat sink
20. The substrate 30 is connected to a motor line 71
extending from the coil 7 of the motor part 3. Any of the
electronic components such as the switching elements 31
and the shunt resistances 32, which generate heat due to
current supply, corresponds to an example of “heating
component”. As illustrated in FIG. 2, in the first embodi-
ment, a high-temperature region H, in which the switching
elements 31 and the like are collectively disposed, is pro-
vided in a predetermined portion of the substrate 30.
[0024] The switching elements 31 mounted on the sub-
strate 30 include a switching element configuring a three-
phase inverter circuit for supplying power to the motor part
3, and a switching element serving as a switch that can shut
off power supplied from a connector 36 to the three-phase
inverter circuit. The shunt resistances 32 are used for mea-
surement of a current flowing through the switching element
31 configuring the three-phase inverter circuit. The position
sensor 33 detects a magnetic field of a magnet 12 provided
at an end of the shaft 8 of the motor part 3 and thus detects
a position of the rotor 5. The microcomputer 35 turns on or
off each switching element 31 depending on the position of
the rotor 5 detected by the position sensor 33 and on the
amount of current necessary for the steering assist torque,
and thus controls current supply from the inverter circuit to
the coil 7. The temperature sensor 34 detects temperature of
the substrate 30, and transmits such a temperature signal to
the microcomputer 35. The microcomputer 35 controls the
amount of supplied current such that temperature of each of
the electronic components such as the switching elements 31
is within an allowable temperature range, based on the
temperature detected by the temperature sensor 34 and a
value of integral of the current supplied to the electronic
component.

[0025] Distinctive Configuration of the electronic unit 1
will be described below. The distinctive configuration of the
electronic unit 1 of the first embodiment is now described
with reference to FIGS. 3 to 5. FIG. 3 schematically illus-
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trates the outer layer of the substrate 30 in a portion III of
FIG. 2. FIG. 4 schematically illustrates one of the inner
layers of the substrate 30 in the portion III of FIG. 2. FIG.
5 schematically illustrates a section along a line V-V of FIG.
3 or 4. In FIGS. 3 and 4, a position of each strut 22 of the
heat sink 20 is shown by a broken line.

[0026] As described above, the substrate 30 has the high-
temperature region H in which the switching elements 31
and the like are collectively mounted. In the first embodi-
ment, the interconnections provided in the high-temperature
region H are generically called first interconnection 41. The
first interconnection 41 is provided in each of the outer and
inner layers of the multilayer substrate 30, and is electrically
connected between the layers through a through-hole 411
and the like. The first interconnection 41 provided in the
outer layer of the substrate 30 on a side close to the heat sink
20 is in contact with the struts 22 of the heat sink 20 and with
the heads of the screws 24. Hence, the first interconnection
41 provided in each of the outer and inner layers of the
substrate 30 is electrically connected to the heat sink 20.
Heat generated by the switching elements 31 and the like is
absorbed by the heat sink body 21 via the first interconnec-
tion 41 and the struts 22 of the heat sink 20 in this order. In
such a case, the heat sink 20 has a sufficient heat capacity
and thus shows a small variation in temperature, i.e., has
stable temperature.

[0027] A second interconnection 42 is provided in a detec-
tion region S in which the temperature sensor 34 is mounted
on the substrate 30. The temperature sensor 34 has one
terminal 341 electrically connected to the second intercon-
nection 42 and the other terminal 342 electrically connected
to an interconnection 351 extending to the microcomputer
35. The second interconnection 42 is also provided in each
of the outer and inner layers of the multilayer substrate 30,
and is electrically connected between the layers through a
through-hole 431 and the like. The second interconnection
42 provided in the outer layer of the substrate 30 on the side
close to the heat sink 20 is in contact with a predetermined
strut 22 of the heat sink 20 and with the head of the screw
24. The second interconnection 42 provided in each of the
outer and inner layers of the substrate 30 is therefore
electrically connected to the heat sink 20.

[0028] The first interconnection 41 and the second inter-
connection 42 are provided separately from each other in
any layer of the substrate 30. Specifically, a slit 40 contain-
ing a resin configuring the substrate 30 is provided between
the first interconnection 41 and the second interconnection
42 in any layer of the substrate 30. The slit 40 increases the
heat resistance between the first interconnection 41 and the
second interconnection 42, and consequently heat is less
likely to be transferred from the first interconnection 41 in
the high-temperature region H to the second interconnection
42. The second interconnection 42 is in contact with the
predetermined strut 22 of the heat sink 20, and therefore
shows a small variation in temperature, i.e., has stable
temperature as with the heat sink 20. The first interconnec-
tion 41 and the second interconnection 42 are each con-
nected to a predetermined strut 22 of the heat sink 20.
Specifically, the first interconnection 41 and the second
interconnection 42 are provided separately from each other
across the slit 40 in the substrate 30, and are connected to
each other via the heat sink 20.

[0029] As illustrated in FIGS. 4 and 5, a third intercon-
nection 43 is provided in a predetermined inner layer of the
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substrate 30. The third interconnection 43 has one end
connected to a terminal 341 of the temperature sensor 34
through the through-hole 431, and the other end connected
to the first interconnection 41. The third interconnection 43
is provided meandering through the inner layer of the
substrate 30. Consequently, even if the screw 24 fixing the
substrate 30 to the heat sink 20 is loosened and thus the
second interconnection 42 is electrically disconnected from
the strut 22 of the heat sink 20, the third interconnection 43
maintains current supply to the temperature sensor 34. Since
the third interconnection 43 meanders through the inner
layer of the substrate 30, heat is transferred from the first
interconnection 41 to the third interconnection 43 while
being radiated to the resin configuring the substrate 30. A
smaller quantity of heat is therefore transterred from the first
interconnection 41 to the temperature sensor 34.

[0030] A transfer path of heat, which is generated by the
switching elements 31 and the like mounted in the high-
temperature region H, is now described with reference to
FIG. 5. There is given R1 >R2, where R1 is thermal
resistance of the slit 40 provided between the first intercon-
nection 41 and the second interconnection 42, and R2 is
thermal resistance caused by contact between the strut 22,
the screw 24, and the first interconnection 41. Hence, as
shown by an arrow A in FIG. 5, heat in the high-temperature
region H is absorbed by the heat sink body 21 via the first
interconnection 41, the strut 22 of the heat sink 20, and the
screw 24 in this order. As shown by an arrow B in FIG. 5,
a variation in temperature of the heat sink 20 is transmitted
to the temperature sensor 34 through the second intercon-
nection 42. In contrast, a smaller quantity of heat is trans-
ferred from the first interconnection 41 to the second inter-
connection 42 via the slit 40. The heat sink 20 has a sufficient
heat capacity and thus shows a small variation in tempera-
ture. Hence, the temperature sensor 34 detects temperature
that is less varied, or stable.

[0031] An electronic unit 100 of a comparative example is
now described. As illustrated in FIGS. 6 and 7, in the
comparative example, an interconnection 400 in the high-
temperature region H is integrally provided with an inter-
connection 400 in the detection region S in which the
temperature sensor 34 is mounted. In any layer of the
multilayer substrate 30, the interconnection 400 in the
high-temperature region H is continuous with the intercon-
nection 400 in the detection region S.

[0032] For the electronic unit 100 of the comparative
example, a transfer path of heat, which is generated by the
switching elements 31 and the like mounted in the high-
temperature region H, is now described with reference to
FIG. 7. R3 is thermal resistance of the interconnection 400,
and R2 is thermal resistance caused by contact between the
strut 22, the screw 24, and the first interconnection 41. Since
the two interconnections 400 are continuous with each other,
thermal resistance is not caused by contact. In contrast,
thermal resistance is caused by contact between the first
interconnection 41, the strut 22, and the screw 24. As a
result, R3<R2 is given. Hence, as shown by an arrow C in
FIG. 7, heat in the high-temperature region H is directly
transferred to the detection region S, in which the tempera-
ture sensor 34 is mounted, through the interconnections 400.
The temperature sensor 34 detects temperature of the inter-
connection in the detection region S.

[0033] As shown by an arrow D in FIG. 7, part of heat
transferred through the interconnection is absorbed by the
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heat sink body 21 via the struts 22 of the heat sink 20 and
the screws 24. However, thermal resistance R2 of the contact
surface between the interconnection and each strut 22 of the
heat sink 20 is larger than thermal resistance R3 of the
interconnection 400. Hence, in the comparative example, a
large quantity of heat is directly transferred from the high-
temperature region H to the temperature sensor 34 through
the interconnection 400. This results in a large variation in
temperature detected by the temperature sensor 34.

[0034] The temperature detected by the temperature sen-
sor 34 is now described for each of the first embodiment and
the comparative example. FIG. 8A illustrates a relationship
between ON/OFF of current supply to the switching element
31 of the electronic unit 1 of the first embodiment and
temperature detected by the temperature sensor 34. FIG. 8B
illustrates a relationship between ON/OFF of current supply
to the switching element 31 of the electronic unit 1 of the
comparative example and temperature detected by the tem-
perature sensor 34. As illustrated in FIG. 8A, in the elec-
tronic unit 1 of the first embodiment, current supply to the
switching element 31 is ON between time t1 and time 12,
OFF between time t2 and time t3, ON between time t3 and
time t4, and OFF after time t4. In addition, temperature
detected by the temperature sensor 34 gradually increases
between time t1 and time t2, gradually decreases between
time t2 and time t3, gradually increases between time t3 and
time t4, and gradually decreases after time t4. A difference
in height of the temperature detected by the temperature
sensor 34 of the first embodiment is designated by a.

[0035] As illustrated in FIG. 8B, in the electronic unit 100
of the comparative example, current supply to the switching
element 31 is ON between time t11 and time t12, OFF
between time t12 and time t13, ON between time t13 and
time t14, and OFF after time t14. In addition, temperature
detected by the temperature sensor 34 drastically increases
between time tl1l1 and time t12, drastically decreases
between time t12 and time t13, drastically increases between
time t13 and time t14, and drastically decreases after time t4.
A difference in height of the temperature detected by the
temperature sensor 34 of the comparative example is des-
ignated by f. As illustrated in FIGS. 8A and 8B, the
difference in height o of the temperature detected by the
temperature sensor 34 of the first embodiment is smaller
than the difference in height § of the temperature detected by
the temperature sensor 34. Consequently, the temperature
sensor 34 of the first embodiment is little affected by
variations in temperature of the high-temperature region H
and can stably detect temperature compared with the tem-
perature sensor 34 of the comparative example.

[0036] The electronic unit 1 of the first embodiment
exhibits the following functions and effects. (1) In the first
embodiment, the first interconnection 41 is provided in the
high-temperature region H of the substrate 30 while being
connected to the strut 22 of the heat sink 20. The second
interconnection 42 is provided in the detection region S of
the substrate 30 separately from the first interconnection 41
while being connected to the strut 22 of the heat sink 20 and
to the temperature sensor 34. Consequently, the switching
elements 31 and the like generate heat due to current supply,
and the heat is radiated to the heat sink 20 via the first
interconnection 41, and thus a smaller quantity of heat is
directly transferred from the first interconnection 41 to the
second interconnection 42. The heat sink 20 has a sufficient
heat capacity and thus shows a small variation in tempera-
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ture. Hence, the second interconnection 42 connected to the
heat sink 20 shows a small variation in temperature, or has
stable temperature. The electronic unit 1 therefore can detect
stable temperature by the temperature sensor 34. As a result,
the microcomputer 35 of the electronic unit 1 can control
current supply such that temperature of each electronic
component mounted on the substrate 30 is within an allow-
able temperature range.

[0037] The electronic unit 1 of the first embodiment does
not have a notch groove around the temperature sensor
unlike the electronic unit of JP2007-263636A as described
in the prior art document. Hence, the electronic unit 1 of the
first embodiment is not reduced in stiffness of the substrate
and is not increased in size of the substrate unlike the
electronic unit of PTL 1. The electronic unit 1 of the first
embodiment therefore allows the substrate 30 to be reduced
in size while maintaining stiffness of the substrate 30.
[0038] (2) In the first embodiment, the first interconnec-
tion 41 in the high-temperature region H of the substrate 30
and the second interconnection 42 in the detection region S
of the substrate 30 are separated from each other in each of
the surface layer and the inner layer of the substrate 30. This
makes it possible to decrease the quantity of heat directly
transferred from the first interconnection 41 to the second
interconnection 42.

[0039] (3) In the first embodiment, the first interconnec-
tion 41 is electrically connected to the second interconnec-
tion 42 via the strut 22 of the heat sink 20. This makes it
possible to maintain conduction between each electronic
component such as the switching element 31 and the heat
sink 20, and between the temperature sensor 34 and the heat
sink 20.

[0040] (4) In the first embodiment, the slit 40 is provided
between the first interconnection 41 and the second inter-
connection 42 at a position corresponding to the strut 22 of
the heat sink 20. This makes it possible to maintain con-
duction between the first interconnection 41 and the heat
sink 20, and conduction between the second interconnection
42 and the heat sink 20.

[0041] (5) In the first embodiment, the screw 24 fixing the
strut 22 of the heat sink 20 to the substrate 30 is provided in
the place in which the strut 22 of the heat sink 20 is
connected to the first interconnection 41 and connected to
the second interconnection 42. This makes it possible to
electrically and mechanically connect between the first
interconnection 41, the heat sink 20, and the second inter-
connection 42.

[0042] (6) In the first embodiment, the third interconnec-
tion 43 is provided meandering through the inner layer of the
substrate 30, and electrically connects the terminal 341 of
the temperature sensor 34 to the first interconnection 41.
Consequently, the terminal 341 of the temperature sensor 34
is electrically connected to the strut 22 of the heat sink 20 in
a place, which is different from the place for the strut 22 at
which the slit 40 is located, via the third interconnection 43
and the first interconnection 41 in this order. Hence, even if
the screw 24 fixing the substrate 30 to the heat sink 20 is
loosened and thus the second interconnection 42 is electri-
cally disconnected from the heat sink 20, conduction
between the heat sink 20 and the temperature sensor 34 is
maintained, allowing temperature detection by the tempera-
ture sensor 34. Since the third interconnection 43 is provided
meandering through the inner layer of the substrate 30, heat
is transferred through the third interconnection 43 while
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being radiated to the resin configuring the substrate 30. It is
therefore possible to decrease the quantity of heat trans-
ferred from the first interconnection 41 to the temperature
sensor 34.

[0043] (7) In the first embodiment, the first interconnec-
tion 41 is connected to the strut 22 for connection of the heat
sink 20 to the second interconnection 42, and is also
connected to a strut 22 in a place different from the place for
that strut 22. Consequently, even if the screw 24 fixing the
substrate 30 to the strut 22 of the heat sink 20 is loosened and
thus the second interconnection 42 is electrically discon-
nected from the heat sink 20, the second interconnection 42
can still be electrically connected to the heat sink 20 through
the strut 22 in the different place via the third interconnec-
tion 43 and the first interconnection 41.

Second Embodiment

[0044] A second embodiment is shown in FIG. 9. In the
second embodiment, the third interconnection 43 is provided
in a surface layer of the substrate 30. The third intercon-
nection 43 has one end connected to the second intercon-
nection 42 and the other end connected to the first intercon-
nection 41. The third interconnection 43 is provided
meandering through the surface layer of the substrate 30.
When the third interconnection 43 is provided in the surface
layer of the substrate 30, the third interconnection 43 may be
disposed separately from a region in which the strut 22 of the
heat sink 20 comes into contact with the surface layer of the
substrate 30. Furthermore, the third interconnection 43 may
be disposed separately from a region in which the head of
the screw 24 comes into contact with the surface layer of the
substrate 30. This restrains the third interconnection 43 from
being broken due to axial force of the screw 24.

[0045] In the second embodiment, even if the screw 24
fixing the substrate 30 to the heat sink 20 is loosened and
thus the second interconnection 42 is electrically discon-
nected from the strut 22 of the heat sink 20, the third
interconnection 43 also maintains current supply to the
temperature sensor 34. Since the third interconnection 43
meanders through the surface layer of the substrate 30, heat
is transferred from the first interconnection 41 to the third
interconnection 43 while being radiated to the resin config-
uring the substrate 30. It is therefore possible to decrease the
quantity of heat transferred from the first interconnection 41
to the temperature sensor 34.

[0046] Modifications of the above embodiments will be
described below. The above-described embodiments have
been described on the electronic unit 1 used in the driving
gear 2 of the electromotive power steering system. In
another embodiment, the electronic unit 1 may be used for
controlling any of various devices without being limited to
the driving gear 2 of the electromotive power steering
system.

[0047] The above-described embodiments have been
described on the electronic unit 1 configured integrally with
the motor part 3. In another embodiment, the electronic unit
1 may be configured as a unit separated from the motor part
3, or may control any of various devices other than a motor.
[0048] The above-described embodiments have been
described with the switching elements 31 and the shunt
resistances 32 as exemplary heating components that gen-
erate heat due to current supply. In another embodiment,
various electronic components that generate heat due to
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current supply, such as a chalk coil, a capacitor, and a relay,
correspond to the heating components.

[0049] The above-described embodiments have been
described with the four-layered multilayer substrate 30 as an
example. In another embodiment, the substrate may be a
single-layer substrate or a multilayer substrate other than the
four-layered multilayer substrate. As described above, the
present disclosure is not limited to the above-described
embodiments, and may include various combinations of
such embodiments, and can be carried out in various modes
within the scope without departing from the gist of the
disclosure.

[0050] Characteristics of the electronic unit 1 of the above
embodiments can be described as follows.

[0051] An electronic unit 1 includes a heat sink 20, a
substrate 30, a heating component 31, 32, a temperature
sensor 34, a first interconnection 41, and a second intercon-
nection 42. The substrate 30 is fixed to a strut 22 of the heat
sink 20. The heating component 31, 32 that generates heat
upon energization of the heating component 31, 32 is
provided in a high-temperature region H of the substrate 30.
The temperature sensor 34 that detects temperature is
mounted in a detection region S of the substrate 30. The first
interconnection 41 is provided in the high-temperature
region H of the substrate 30 and is connected to the strut 22
of the heat sink 20. The second interconnection 42 is
provided in the detection region S of the substrate 30
separately from the first interconnection 41. The second
interconnection 42 is connected to the strut 22 of the heat
sink 20 and the temperature sensor 34. Consequently, heat of
the first interconnection 41 is absorbed by the heat sink 20,
and thus a smaller quantity of heat is directly transferred
from the first interconnection 41 to the second interconnec-
tion 42. The second interconnection 42 connected to the heat
sink 20 has stable temperature as with the heat sink 20.
Hence, the electronic unit 1 can stably detect temperature by
the temperature sensor 34 connected to the second intercon-
nection 42.

[0052] While the present disclosure has been described
with reference to embodiments thereof, it is to be understood
that the disclosure is not limited to the embodiments and
constructions. The present disclosure is intended to cover
various modification and equivalent arrangements. In addi-
tion, while the various combinations and configurations,
other combinations and configurations, including more, less
or only a single element, are also within the spirit and scope
of the present disclosure.

What is claimed is:

1. An electronic unit, comprising:

a heat sink that includes a strut;

a substrate that is fixed to the strut of the heat sink;
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a heating component that is mounted on the substrate to
generate heat upon energization of the heating compo-
nent;

a temperature sensor that is mounted on the substrate to
detect temperature;

a first interconnection that is provided in a high-tempera-
ture region in which the heating component is mounted
on the substrate and that is connected to the strut of the
heat sink; and

a second interconnection that is provided in a detection
region in which the temperature sensor is mounted on
the substrate and that is provided separately from the
first interconnection, wherein the second interconnec-
tion is connected to the strut of the heat sink and the
temperature sensor.

2. The electronic unit according to claim 1, further com-
prising a slit that is formed between the first interconnection
and the second interconnection wherein:

resin, from which the substrate is formed, is provided in
between the slit; and

the slit is provided at a position corresponding to the strut
of the heat sink.

3. The electronic unit according to claim 1, wherein:

the substrate is a multilayer substrate; and

the first interconnection and the second interconnection
are separated from each other on a surface layer of the
substrate and in an inner layer of the substrate.

4. The electronic unit according to claim 1, wherein:

the first interconnection is electrically connected to the
heating component;

the second interconnection is electrically connected to the
temperature sensor; and

the first interconnection and the second interconnection
are electrically connected to each other via the strut of
the heat sink.

5. The electronic unit according to claim 1, further com-
prising a screw for fixing together the strut of the heat sink
and the substrate.

6. The electronic unit according to claim 1, further com-
prising a third interconnection that is provided in a mean-
dering manner on a surface layer of the substrate or through
an inner layer of the substrate, wherein the third intercon-
nection electrically connects together a terminal of the
temperature sensor and the first interconnection.

7. The electronic unit according to claim 1, wherein:

the strut is one of a plurality of struts;

the second interconnection is connected to a first one of
the plurality of struts; and

the first interconnection is connected to the first one of the
plurality of struts as well as to a second one of the
plurality of struts which is located at a different position
from the first one of the plurality of struts.
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