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A semiconductor module includes a semiconductor chip hav 
ing a switching function, a resin portion that covers the chip, 
terminals, and a heat dissipation portion. The resin portion 
includes ?rst and second surfaces, Which are opposed to each 
other and expand generally parallel to an imaginary plane; 
and a substrate is located on a ?rst surface-side of the resin 
portion. The terminals project from the resin portion in a 
direction of the imaginary plane and are soldered onto the 
substrate. The heat dissipationpor‘tion is disposed on a second 
surface-side of the resin portion to release heat generated in 
the chip. One of the terminals is connected to the heat dissi 
pation portion such that heat is transmitted from the one of the 
terminals to the heat dissipation portion. 
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SEMICONDUCTOR MODULE 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based on and incorporates herein 
by reference Japanese Patent Application No. 2009-165711 
?led on Jul. 14, 2009. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a semiconductor 
module having a switching function for rotating a motor. 
[0004] 2. Description of RelatedArt 
[0005] Motor control for a vehicle progresses further and 
further each year, and an electronic control unit (ECU) that is 
responsible for a motor and control of the motor is on the 
increase. On the other hand, to provide a comfortable space 
for a user of the vehicle, attempts are made to expand a space 
in a passenger compartment of the vehicle. Accordingly, it is 
a challenge to ensure a space for arrangement of the motor 
and ECU, and doWnsiZing of the motor and ECU is becoming 
important. 
[0006] For example, an ECU, Which is used for an electric 
poWer steering system (hereinafter referred to as an EPS), is 
disposed behind an engine compartment or instrument panel. 
HoWever, because the ECU used for the EPS drives the motor 
With a high current (about 100A), heat generation of its 
sWitching element becomes great. For this reason, in order to 
doWnsiZe such an ECU, its structure for high heat dissipation 
is necessary. In this regard, a semiconductor module having a 
heat sink on an upper surface a semiconductor chip is pro 
posed (see, for example, Japanese Patent No. 2685039). 
[0007] Nevertheless, a semiconductor module described in 
the above Patent No. 2685039 may not be necessarily 
adequate from the aspect of the heat dissipation. 

SUMMARY OF THE INVENTION 

[0008] The present invention addresses at least one of the 
above disadvantages. 
[0009] According to the present invention, there is provided 
a semiconductor module adapted to be packaged on a sub 
strate. The semiconductor module includes_a semiconductor 
chip, a resin portion, a plurality of terminals, and a heat 
dissipation portion. The semiconductor chip has a sWitching 
function. The resin portion is formed to cover the semicon 
ductor chip. The resin portion includes a ?rst surface and a 
second surface, Which are opposed to each other and expand 
generally parallel to an imaginary plane. The substrate is 
located on a ?rst surface-side of the resin portion. The plu 
rality of terminals project from the resin portion in a direction 
of the imaginary plane and are soldered onto the substrate. 
The heat dissipation portion is disposed on a second surface 
side of the resin portion to release heat generated in the 
semiconductor chip. One of the plurality of terminals is con 
nected to the heat dissipation portion such that heat is trans 
mitted from the one of the plurality of terminals to the heat 
dissipation portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The invention, together With additional objectives, 
features and advantages thereof, Will be best understood from 
the folloWing description, the appended claims and the 
accompanying draWings in Which: 
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[0011] FIG. 1 is a cross-sectional vieW roughly illustrating 
an electronic control unit (ECU) in accordance With a ?rst 
embodiment of the invention; 
[0012] FIG. 2 is a perspective exploded vieW illustrating the 
ECU in accordance With the ?rst embodiment; 
[0013] FIG. 3 is a diagram illustrating sWitching operation 
performed upon a motor in accordance With the ?rst embodi 
ment; 
[0014] FIG. 4A is a top vieW illustrating a semiconductor 
module in accordance With the ?rst embodiment; 
[0015] FIG. 4B is a cross-sectional vieW taken along a line 
IVB-IVB in FIG. 4A and illustrating the semiconductor mod 
ule in accordance With the ?rst embodiment; 
[0016] FIG. 4C is a bottom vieW illustrating the semicon 
ductor module in accordance With the ?rst embodiment; 
[0017] FIG. 5A is a top vieW illustrating a semiconductor 
module in accordance With a second embodiment of the 

invention; 
[0018] FIG. 5B is a cross-sectional vieW taken along a line 
VB-VB in FIG. 5A and illustrating the semiconductor mod 
ule in accordance With the second embodiment; 
[0019] FIG. 5C is a bottom vieW illustrating the semicon 
ductor module in accordance With the second embodiment; 
[0020] FIG. 6A is a top vieW illustrating a semiconductor 
module in accordance With a third embodiment of the inven 

tion; 
[0021] FIG. 6B is a cross-sectional vieW taken along a line 
VIB -VIB in FIG. 6A and illustrating the semiconductor mod 
ule in accordance With the third embodiment; 
[0022] FIG. 6C is a bottom vieW illustrating the semicon 
ductor module in accordance With the third embodiment; 
[0023] FIG. 7A is a top vieW illustrating a semiconductor 
module in accordance With a fourth embodiment of the inven 

tion; 
[0024] FIG. 7B is a cross-sectional vieW taken along a line 
VIIB-VIIB in FIG. 7A and illustrating the semiconductor 
module in accordance With the fourth embodiment; 
[0025] FIG. 7C is a bottom vieW illustrating the semicon 
ductor module in accordance With the fourth embodiment; 
[0026] FIG. 8A is a top vieW illustrating a semiconductor 
module in accordance With a ?fth embodiment of the inven 
tion; 
[0027] FIG. 8B is a cross-sectional vieW taken along a line 
VIIIB-VIIIB in FIG. 8A and illustrating the semiconductor 
module in accordance With the ?fth embodiment; 
[0028] FIG. 8C is a bottom vieW illustrating the semicon 
ductor module in accordance With the ?fth embodiment; 
[0029] FIG. 9A is a top vieW illustrating a semiconductor 
module in accordance With a sixth embodiment of the inven 
tion; 
[0030] FIG. 9B is a cross-sectional vieW taken along a line 
IXB-IXB in FIG. 9A and illustrating the semiconductor mod 
ule in accordance With the sixth embodiment; 
[0031] FIG. 9C is a bottom vieW illustrating the semicon 
ductor module in accordance With the sixth embodiment; 
[0032] FIG. 10A is a top vieW illustrating a semiconductor 
module in accordance With a seventh embodiment of the 

invention; 
[0033] FIG. 10B is a cross-sectional vieW taken along a line 
XB-XB in FIG. 10A and illustrating the semiconductor mod 
ule in accordance With the seventh embodiment; 
[0034] FIG. 10C is a bottom vieW illustrating the semicon 
ductor module in accordance With the seventh embodiment; 
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[0035] FIG. 11A is a top vieW illustrating a semiconductor 
module in accordance With an eighth embodiment of the 
invention; 
[0036] FIG. 11B is a cross-sectional vieW taken along a line 
XIB-XIB in FIG. 11A and illustrating the semiconductor 
module in accordance With the eighth embodiment; 
[0037] FIG. 11C is a bottom vieW illustrating the semicon 
ductor module in accordance With the eighth embodiment; 
[0038] FIG. 12A is a top vieW illustrating a semiconductor 
module in accordance With a ninth embodiment of the inven 

tion; 
[0039] FIG. 12B is a cross-sectional vieW taken along a line 
XIIB-XIIB in FIG. 12A and illustrating the semiconductor 
module in accordance With the ninth embodiment; 
[0040] FIG. 12C is a bottom vieW illustrating the semicon 
ductor module in accordance With the ninth embodiment; 
[0041] FIG. 13A is a top vieW illustrating a modi?cation to 
the semiconductor module in accordance With the ninth 
embodiment; 
[0042] FIG. 13B is a cross-sectional vieW taken along a line 
XIIIB-XIIIB in FIG. 13A and illustrating the modi?cation to 
the semiconductor module in accordance With the ninth 
embodiment; 
[0043] FIG. 13C is a bottom vieW illustrating the modi? 
cation to the semiconductor module in accordance With the 
ninth embodiment; 
[0044] FIG. 14A is a top vieW illustrating a semiconductor 
module in accordance With a tenth embodiment of the inven 
tion; 
[0045] FIG. 14B is a cross-sectional vieW taken along a line 
XIVB-XIVB in FIG. 14A and illustrating the semiconductor 
module in accordance With the tenth embodiment; 
[0046] FIG. 14C is a bottom vieW illustrating the semicon 
ductor module in accordance With the tenth embodiment; 
[0047] FIG. 15A is a top vieW illustrating a semiconductor 
module in accordance With an eleventh embodiment of the 
invention; 
[0048] FIG. 15B is a cross-sectional vieW taken along a line 
XVB-XVB in FIG. 15A and illustrating the semiconductor 
module in accordance With the eleventh embodiment; and 
[0049] FIG. 15C is a bottom vieW illustrating the semicon 
ductor module in accordance With the eleventh embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

[0050] Embodiments of the invention Will be described 
beloW. 

First Embodiment 

[0051] An electronic control unit (ECU) of a ?rst embodi 
ment controls a motor used for an electric poWer steering 
system (EPS). This ECU is characterized in that the ECU 
includes a semiconductor module Which serves as a sWitch for 
sWitching betWeen turning on and off of an electric current 
supplied to the motor. Since a high current is supplied to the 
motor, the ECU has a problem of heat generation of the 
semiconductor module. 

[0052] As illustrated in FIG. 1, an exterior portion of an 
ECU 1 includes a heat sink 10 serving as a bottom portion of 
the ECU 1, and a cover 30 covering a substrate 20 from above 
the substrate 20. 
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[0053] As illustrated in FIG. 2, the heat sink 10 has a gen 
erally rectangular shape, and includes a recess 11 near its one 
corner. Four semiconductor modules 40 are accommodated 
and disposed in the recess 11. 
[0054] Similar to the heat sink 10, the substrate 20 has a 
rectangular shape, and the four semiconductor modules 40 
are packaged on a part of an undersurface of the substrate 20 
that corresponds to the recess 11 of the heat sink 10. In FIG. 
2, the semiconductor modules 40 are packaged on the under 
surface of a rear corner of the substrate 20. A connector 51 is 
packaged on one side of the substrate 20 to project toWard a 
lateral side of the substrate 20. In FIG. 2, the connector 51 is 
packaged on the one side of the substrate 20 in the front of the 
substrate 20 aWay from the semiconductor modules 40. 
[0055] As illustrated in FIG. 1, a relay 52, a coil 53, and an 
aluminum electrolytic capacitor 54 are arranged further on 
the substrate 20 in the connector 51. These electronic com 
ponents 52 to 54 are not shoWn in FIG. 2. 
[0056] The cover 30 includes a heat dissipation portion 31 
that has a corrugated shape in cross section and that corre 
sponds to the comer portion of the substrate 20 on Which the 
semiconductor modules 40 are packaged. Because of such a 
corrugated shape, a surface area of the heat dissipation por 
tion 31 is made large to contribute to heat dissipation. Fur 
thermore, strain of the cover 30 is also limited. The cover 30 
includes an accommodating portion 32 for accommodating 
the electronic components 51 to 54 on its connector 51-side. 
[0057] As illustrated in FIG. 2, the heat sink 10 and the 
cover 30 are screWed together With the substrate 20 betWeen 
the heat sink 10 and the cover 30. When the heat sink 10 and 
the cover 30 are screWed together, heat dissipation gels 61 are 
provided for the recess 11 of the heat sink 10. As a result, a 
surrounding area of the semiconductor module 40 is ?lled 
With the heat dissipation gel 61. LikeWise, a heat dissipation 
gel 62 is also provided under the heat dissipation portion 31 of 
the cover 30. Accordingly, a space betWeen the heat dissipa 
tion portion 31 and the substrate 20 is also ?lled With the heat 
dissipation gel 62. 
[0058] Next, an electrical connection of the semiconductor 
module 40 Will be described beloW With reference to FIG. 3, 
Which is a diagram illustrating the electrical connection. 
[0059] A poWer supply line 92 for a poWer source 91 is 
connected to the relay 52 via the connector 51 (not shoWn in 
FIG. 3). An electric current is supplied to the semiconductor 
module 40 via the coil 53, Which is a choking coil for remov 
ing a noise of the poWer source 91. 
[0060] Connections of the four semiconductor modules 40 
Will be described beloW With reference to FIG. 3. To distin 
gui sh the four semiconductor modules 40, the description Will 
be given using alphabetical letters A to D in FIG. 3, In FIG. 3, 
the semiconductor module 40(A) and the semiconductor 
module 40(C) are connected in series, and the semiconductor 
module 40(B) and the semiconductor module 40(D) are con 
nected in series, 
[0061] The tWo semiconductor modules 40(A), 40(C), and 
the tWo semiconductor modules 40(B), 40(D) are connected 
in parallel. A relay 93 and a motor 94 are disposed betWeen a 
connecting point of the semiconductor modules 40(A), 
40(C), and a connecting point of the semiconductor modules 
40(B), 40(D). 
[0062] A shunt resistance 55 is provided on a ground side. 
The aluminum electrolytic capacitor 54 is connected betWeen 
the poWer supply line and the ground in parallel With the 
poWer supply line and the ground. Surge voltage generated 
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due to the turning on and off of the semiconductor module 40 
is curbed by the aluminum electrolytic capacitor 54. 
[0063] As a result of the above-described con?guration of 
the circuit of FIG. 3, When the tWo semiconductor modules 
40(A), 40(D) are turned on, and the tWo semiconductor mod 
ules 40(B), 40(C) are turned off, the electric current ?oWs 
through the circuit in order of the semiconductor module 
40(A), the relay 93, the motor 94, and the semiconductor 
module 40(D). Conversely, When the semiconductor modules 
40(B), 40(C) are turned on, and the semiconductor modules 
40(A), 40(D) are turned off, the electric current ?oWs through 
the circuit in order of the semiconductor module 40(B), the 
motor 94, the relay 93, and the semiconductor module 40(C). 
Since the motor 94 is a direct-current (DC) motor, the motor 
94 is rotated by the alternate turning on and off of the semi 
conductor modules 40 as above. A signal line from a pre 
driver 56 is connected to a gate of each semiconductor module 
40. 

[0064] The semiconductor module 40 of the present 
embodiment Will be described beloW in reference to FIGS. 
4A to 4C. 

[0065] The semiconductor module 40 includes a semicon 
ductor chip 41, a resin portion 42 covering the chip 41, a heat 
dissipation portion 43 for releasing heat produced in the chip 
41, and three terminals 44, 45, 46 bonded to the chip 41. The 
semiconductor chip 41 is disposed such that its upper surface 
is in contact With the heat dissipation portion 43 . Accordingly, 
rapid conduction of heat from the semiconductor chip 41 to 
the heat dissipation portion 43 is achieved. 
[0066] The resin portion 42 is formed such that the termi 
nals 44 to 46 project from a lateral side of the resin portion 42. 
The three terminals 44 to 46 are, beginning at the top of FIG. 
4A, a gate 44, a source 45, and a drain 46. The terminals 44 to 
46 are bent doWnWard, and the bottom of the resin portion 42 
is on the substrate 20-side. 

[0067] As illustrated in FIG. 4C, the heat dissipation por 
tion 43 has a greater Width than the resin portion 42. More 
speci?cally, When a cross-sectional area of the semiconductor 
module 40 passing along a cross section perpendicular to 
upper and loWer directions is considered, a cross-sectional 
area of the heat dissipation portion 43 is larger than a cross 
sectional area of the resin portion 42. The heat dissipation 
portion 43 has a thickness of the resinportion 42 or larger. The 
heat dissipation portion 43 includes tWo elongated grooves 
47, 48 on its upper surface. The source 45 of the terminals 44 
to 46 is connected to the heat dissipation portion 43. 

[0068] As described in detail above, in the semiconductor 
module 40 of the present embodiment, the source 45 is con 
nected to the heat dissipation portion 43 . Accordingly, even if 
the source 45 generates heat, rapid conduction of heat from 
the source 45 to the heat dissipation portion 43 is realiZed. As 
a result, heat dissipation performance of the module 40 
improves. 
[0069] In the semiconductor module 40, the heat dissipa 
tion portion 43 has a greater Width than the resin portion 42 
(see FIG. 4C). Because a surface area of the heat dissipation 
portion 43 is made larger in this manner, the heat dissipation 
performance of the module 40 improves. 
[0070] In the semiconductor module 40, the tWo elongated 
grooves 47, 48 are formed on the upper surface of the heat 
dissipation portion 43 (see FIGS. 4A and 4B). Accordingly, 
the surface area of the heat dissipation portion 43 is made 
large, so that the heat dissipation performance of the module 
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40 improves. In addition, because the grooves 47, 48 serve as 
a resistance, displacement of the heat dissipation gel 61 is 
limited. 
[0071] In the semiconductor module 40, the thickness of 
the heat dissipation portion 43 in the upper and loWer direc 
tions is equal to or greater than the thickness of the resin 
portion 42 (see FIG. 4B). Accordingly, heat capacity of the 
heat dissipation portion 43 is made large, so that suf?cient 
heat is released from the semiconductor chip 41. 
[0072] In the present embodiment, the source 45 is con 
nected to the heat dissipation portion 43. Alternatively, the 
drain 46, instead of or in addition to the source 45, may be 
connected to the heat dissipation portion 43, This is because 
it is highly possible that the source 45 and the drain 46, 
through Which the high current ?oWs, generate heat. If both 
the source 45 and the drain 46 are connected to the heat 
dissipation portion 43, tWo heat dissipation portions, Which 
are insulated from each other, may be provided corresponding 
to both the terminals 45, 46 respectively. In this respect, the 
same holds for the folloWing embodiments. 

Second Embodiment 

[0073] A semiconductor module 400 of a second embodi 
ment of the invention is illustrated in FIGS. 5A to SC. Since 
con?guration of an ECU is similar to the ?rst embodiment, 
only con?guration of the semiconductor module 400 Will be 
described beloW. 
[0074] The semiconductor module 400 includes a semicon 
ductor chip 401, a resin portion 402 covering the chip 401, a 
heat dissipation portion 403 for releasing heat produced in the 
chip 401, and three terminals 404, 405, 406 bonded to the chip 
401. The semiconductor chip 401 is disposed such that its 
upper surface is in contact With the heat dissipation portion 
403 . Accordingly, rapid conduction of heat from the semicon 
ductor chip 401 to the heat dissipation portion 403 is 
achieved. 
[0075] The resin portion 402 is formed such that the termi 
nals 404 to 406 project from a lateral side of the resin portion 
402. The three terminals 404 to 406 are, beginning at the top 
of FIG. 5A, a gate 404, a source 405, and a drain 406. The 
terminals 404 to 406 are bent doWnWard, and the bottom of 
the resin portion 402 is on a substrate-side. 
[0076] Similar to the ?rst embodiment, the source 405 of 
the terminals 404 to 406 is connected to the heat dissipation 
portion 403. 
[0077] In the semiconductor module 400 of the present 
embodiment, the source 405 is connected to the heat dissipa 
tion portion 403. Accordingly, even if the source 405 gener 
ates heat, rapid conduction of heat from the source 405 to the 
heat dissipation portion 403 is realiZed. As a result, heat 
dissipation performance of the module 400 improves. 

Third Embodiment 

[0078] A semiconductor module 410 of a third embodiment 
of the invention is illustrated in FIGS. 6A to 6C. Since con 
?guration of an ECU is similar to the above embodiments, 
only con?guration of the semiconductor module 410 Will be 
described beloW. 
[0079] The semiconductor module 410 includes a semicon 
ductor chip 411, a resin portion 412 covering the chip 411, a 
heat dissipation portion 413 for releasing heat produced in the 
chip 411, and three terminals 414, 415, 416 bonded to the chip 
411. The semiconductor chip 411 is disposed such that its 
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upper surface is in contact With the heat dissipation portion 
413. Accordingly, rapid conduction of heat from the semicon 
ductor chip 411 to the heat dissipation portion 413 is 
achieved. 
[0080] The resin portion 412 is formed such that the termi 
nals 414 to 416 project from a lateral side of the resin portion 
412. The three terminals 414 to 416 are, beginning at the top 
of FIG. 6A, a gate 414, a source 415, and a drain 416. The 
terminals 414 to 416 are bent doWnWard, and the bottom of 
the resin portion 412 is on a substrate-side. 
[0081] Similar to the above embodiments, the source 415 of 
the terminals 414 to 416 is connected to the heat dissipation 
portion 413. As illustrated in FIG. 6C, the heat dissipation 
portion 413 has a greater Width than the resin portion 412. 
More speci?cally, When a cross-sectional area of the semi 
conductor module 410 passing along a cross section perpen 
dicular to upper and loWer directions is considered, a cross 
sectional area of the heat dissipation portion 413 is larger than 
a cross-sectional area of the resin portion 412. 

[0082] In the semiconductor module 410 of the present 
embodiment, the source 415 is connected to the heat dissipa 
tion portion 413. Accordingly, even if the source 415 gener 
ates heat, rapid conduction of heat from the source 415 to the 
heat dissipation portion 413 is realiZed. As a result, heat 
dissipation performance of the module 410 improves. 
[0083] In the semiconductor module 410, the heat dissipa 
tion portion 413 has a greater Width than the resin portion 412 
(see FIG. 6C). Because a surface area of the heat dissipation 
portion 413 is made larger in this manner, the heat dissipation 
performance of the module 410 improves. 

Fourth Embodiment 

[0084] A semiconductor module 420 of a fourth embodi 
ment of the invention is illustrated in FIGS. 7A to 7C. Since 
con?guration of an ECU is similar to the above embodiments, 
only con?guration of the semiconductor module 420 Will be 
described beloW. 
[0085] The semiconductor module 420 includes a semicon 
ductor chip 421, a resin portion 422 covering the chip 421, a 
heat dissipation portion 423 for releasing heat produced in the 
chip 421, and three terminals 424, 425, 426 bonded to the chip 
421. The semiconductor chip 421 is disposed such that its 
upper surface is in contact With the heat dissipation portion 
423. Accordingly, rapid conduction of heat from the semicon 
ductor chip 421 to the heat dissipation portion 423 is 
achieved. 
[0086] The resin portion 422 is formed such that the termi 
nals 424 to 426 project from a lateral side of the resin portion 
422. The three terminals 424 to 426 are, beginning at the top 
of FIG. 7A, a gate 424, a source 425, and a drain 426. The 
terminals 424 to 426 are bent doWnWard, and the bottom of 
the resin portion 422 is on a substrate-side. 

[0087] Similar to the above embodiments, the source 425 of 
the terminals 424 to 426 is connected to the heat dissipation 
portion 423. The heat dissipation portion 423 has a thickness 
of the resin portion 422 or larger in upper and loWer direc 
tions. 
[0088] In the semiconductor module 420 of the present 
embodiment, the source 425 is connected to the heat dissipa 
tion portion 423. Accordingly, even if the source 425 gener 
ates heat, rapid conduction of heat from the source 425 to the 
heat dissipation portion 423 is realiZed. As a result, heat 
dissipation performance of the module 420 improves. 
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[0089] In the semiconductor module 420, the thickness of 
the heat dissipation portion 423 in the upper and loWer direc 
tions is equal to or greater than the thickness of the resin 
portion 422 (see FIG. 7B). Accordingly, heat capacity of the 
heat dissipation portion 423 is made large, so that suf?cient 
heat is released from the semiconductor chip 421. 

Fifth Embodiment 

[0090] A semiconductor module 430 of a ?fth embodiment 
of the invention is illustrated in FIGS. 8A to 8C Since con 
?guration of an ECU is similar to the above embodiments, 
only con?guration of the semiconductor module 430 Will be 
described beloW. 
[0091] The semiconductor module 430 includes a semicon 
ductor chip 431, a resin portion 432 covering the chip 431, a 
heat dissipation portion 433 for releasing heat produced in the 
chip 431, and three terminals 434, 435, 436 bonded to the chip 
431. The semiconductor chip 431 is disposed such that its 
upper surface is in contact With the heat dissipation portion 
433 . Accordingly, rapid conduction of heat from the semicon 
ductor chip 431 to the heat dissipation portion 433 is 
achieved. 
[0092] The resin portion 432 is formed such that the termi 
nals 434 to 436 project from a lateral side of the resin portion 
432. The three terminals 434 to 436 are, beginning at the top 
of FIG. 8A, a gate 434, a source 435, and a drain 436. The 
terminals 434 to 436 are bent doWnWard, and the bottom of 
the resin portion 432 is on a substrate-side. 

[0093] Similar to the above embodiments, the source 435 of 
the terminals 434 to 436 is connected to the heat dissipation 
portion 433. As illustrated in FIG. 8C, the heat dissipation 
portion 433 has a greater Width than the resin portion 432. 
More speci?cally, When a cross-sectional area of the semi 
conductor module 430 passing along a cross section perpen 
dicular to upper and loWer directions is considered, a cross 
sectional area of the heat dissipationportion 433 is larger than 
a cross-sectional area of the resin portion 432. The heat dis 
sipationpor‘tion 433 has a thickness of the resin portion 432 or 
larger in upper and loWer directions. 
[0094] In the semiconductor module 430 of the present 
embodiment, the source 435 is connected to the heat dissipa 
tion portion 433. Accordingly, even if the source 435 gener 
ates heat, rapid conduction of heat from the source 435 to the 
heat dissipation portion 433 is realiZed. As a result, heat 
dissipation performance of the module 430 improves. 
[0095] In the semiconductor module 430, the heat dissipa 
tion portion 433 has a greater Width than the resin portion 432 
(see FIG. 8C). Because a surface area of the heat dissipation 
portion 433 is made larger in this manner, the heat dissipation 
performance of the module 430 improves. 
[0096] In the semiconductor module 430, the thickness of 
the heat dissipation portion 433 in the upper and loWer direc 
tions is equal to or greater than the thickness of the resin 
portion 432 (see FIG. 8B). Accordingly, heat capacity of the 
heat dissipation portion 433 is made large, so that suf?cient 
heat is released from the semiconductor chip 431. 

Sixth Embodiment 

[0097] A semiconductor module 440 of a sixth embodi 
ment of the invention is illustrated in FIGS. 9A to 9C. Since 
con?guration of an ECU is similar to the above embodiments, 
only con?guration of the semiconductor module 440 Will be 
described beloW. 










