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SEMICONDUCTOR MODULE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a semiconductor 
module, and more particularly, a semiconductor module 
comprising a plurality of semiconductor elements connected 
in parallel to each other. 

[0002] FIG. 7A is a plan vieW of a conventional semi 
conductor module (a lid portion is not shoWn), and FIG. 7B 
is a cross sectional vieW along lines IV-IV in FIG. 7B. 

[0003] As shoWn in FIGS. 7A and 7B, in the conventional 
semiconductor module generally denoted at 200, an insula 
tion substrate 71 is placed on a base plate 1. In a front surface 
of the insulation substrate 71, a gate Wire pattern 14, a 
collector Wire pattern 72, and an emitter Wire pattern 73 are 
formed. On the collector Wire pattern 72, a plurality of 
insulated gate bipolar transistors 31 (hereinafter referred to 
as “IGBTs”) and free Wheel diodes 32 (hereinafter referred 
to as “diodes”) are disposed. Collectors of the IGBTs 31 and 
cathodes of the diodes 32 are connected With the collector 
Wire pattern 72. 

[0004] As shoWn in FIG. 7A, the emitter Wire pattern 73 
is formed in the shape of the letter “L” along tWo sides of the 
collector Wire pattern 72. MeanWhile, the gate Wire pattern 
14 is formed along other one side of the collector Wire 
pattern 72. This is for the ease of Work at a bonding step for 
connecting the respective Wire patterns With the IGBTs 31 
and the like. 

[0005] A back surface pattern 74 is formed in a back 
surface of the insulation substrate 71, and ?xed on the base 
plate 1 by a solder layer 2. 

[0006] The IGBTs 31 and the diodes 32 are connected 
respectively With the gate Wire pattern 14 and the emitter 
Wire pattern 73 by bonding Wires 35 and 34. Further, the gate 
Wire pattern 14, the emitter Wire pattern 73 and the collector 
Wire pattern 72 are connected respectively With gate elec 
trodes 41, collector electrodes 42 and emitter electrodes 43 
by bonding Wires 36, 37 and 38. 

[0007] Acase portion 6 is formed on the base plate 1 so as 
to surround the insulation substrate 71. After Wire bonding 
of the IGBTs 31 and the like, a gel material 7 for sealing is 
injected inside the case portion 6, and a lid portion 8 is put 
on. 

[0008] In the semiconductor module 200 With the conven 
tional structure, since Wiring distances from the emitter 
electrodes 43 to the diodes 32 arranged in parallel to each 
other are different from each other, loads (such as imped 
ance, capacitance) of the Wires are different from each other 
among the diodes 32. Hence, even When the semiconductor 
module is applied With a constant voltage, for example, 
voltages applied to the diodes 32 arranged in parallel to each 
other are different from each other, Which may destroy some 
of the diodes. This also applies to the IGBTs 31. 

[0009] In addition, to alloW the semiconductor module to 
carry a large current, it is necessary that a cross section of the 
Wire patterns has a large siZe. In contradiction to this, if the 
Wire patterns are thick, there is a problem that the insulation 
substrate 71 cracks due to a difference in expansion coef? 
cient betWeen the insulation substrate 71 of a ceramic 
material and the Wire pattern 73 of metal. Further, if the 
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Width of the Wire pattern 73 is large, there is a problem that 
it is difficult to complete the semiconductor module in a 
small siZe. 

SUMMARY OF THE INVENTION 

[0010] In vieW of this, a ?rst object of the present inven 
tion is to provide a semiconductor module in Which Wiring 
lengths of semiconductor elements arranged in parallel to 
each other are approximately the same. 

[0011] A second object of the present invention is to 
provide a semiconductor module in Which a cross section of 
Wire patterns has a large siZe Without increasing a module 
siZe. 

[0012] The present invention is directed to a semiconduc 
tor module in Which at least tWo semiconductor elements 
arranged along a certain direction, and at least tWo electrode 
pad regions arranged along a direction approximately per 
pendicular to said certain direction, are respectively con 
nected in parallel to each other, characteriZed in comprising: 

[0013] 
[0014] b) a loWer layer substrate comprising: a ?rst 

insulation substrate in approximately rectangular 
shape With the back surface ?xed on said base plate; 
a ?rst and a second electrode pads in approximately 
identical shapes disposed on a front surface of said 
?rst insulation substrate along one side of said ?rst 
insulation substrate so as to be juxtaposed to each 
other in this order from a corner portion of said one 
side; and ?rst and second Wires Which are juxtaposed 
to each other along other side of said ?rst insulation 
substrate approximately perpendicular to said one 
side and including said corner portion of said one 
side, said second Wire extending by the side of said 
?rst and said second electrode pads, and said ?rst 
Wire extending by the side of said ?rst electrode pad 
With said second Wire interposed; 

[0015] c) an upper layer substrate disposed on said 
loWer layer substrate, comprising: a second insula 
tion substrate in approximately rectangular shape; 
and a ?rst bridge Wire connecting said ?rst Wire With 
said ?rst electrode pad and a second bridge Wire 
connecting said second Wire With said second elec 
trode pad, Which are formed in a back surface of said 
second insulation substrate; 

a) a base plate; 

[0016] d) a ?rst semiconductor element electrically 
connected With said ?rst Wire and a second semi 
conductor element electrically connected With said 
second Wire, Which are formed in a front surface of 
said second insulation substrate; and 

[0017] e) a cap disposed on said base plate so as to 
cover said loWer layer substrate, said upper layer 
substrate, and said ?rst and said second semiconduc 
tor elements. 

[0018] In this semiconductor module, Wiring lengths from 
the semiconductor elements to emitter electrodes are 
approximately uniform betWeen the semiconductor elements 
arranged in parallel to each other. 

[0019] This alloWs achieving approximately the same 
loads, such as impedances, betWeen the Wires arranged in 
parallel to each other. 
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[0020] As a result, it is possible to prevent overload 
induced malfunction of some semiconductor elements 
occurring in a conventional semiconductor module, and 
hence, to improve the reliability of the semiconductor mod 
ule. 

[0021] Since a semiconductor module herein described 
comprises tWo semiconductor elements, a semiconductor 
module comprising three or more semiconductor elements is 
also Within the scope of the present invention. Further, the 
cap portion is formed by a case portion and a lid portion. 

[0022] The present invention is also directed to a semi 
conductor module further comprising a solder resist layer 
coating a front surface of said loWer layer substrate, char 
acteriZed in that said ?rst bridge Wire and both of said ?rst 
Wire and said ?rst electrode pad are connected With each 
other by solder layers buried in holes formed in said solder 
resist layer, While said second bridge Wire and both of said 
second Wire and said second electrode pad are connected 
With each other by solder layers buried in holes formed in 
said solder resist layer. 

[0023] Use of the solder resist layer makes it easy to use 
a structure in Which Wire layers intersect each other. 

[0024] A surface area of said loWer layer substrate is 
preferably larger than a surface area of said upper layer 
substrate, and said ?rst and said second Wires and said ?rst 
and said second electrode pads extend preferably beyond 
said upper layer substrate covering said loWer layer sub 
strate. 

[0025] With this structure, it is easy to perform Wire 
bonding. 
[0026] The ?rst and said second semiconductor elements 
and said ?rst and said second Wires may be connected With 
each other by bonding Wires and said ?rst and said second 
electrode pads and an external electrode may be connected 
With each other by bonding Wires. 

[0027] The present invention is directed further to a semi 
conductor module in Which at least tWo semiconductor 
elements juxtaposed to each other along a certain direction, 
and an electrode pad region arranged along a direction 
approximately perpendicular to said certain direction, are 
connected With each other, characteriZed in comprising: 

[0028] a) a base plate; 

[0029] b) a loWer layer substrate comprising: a ?rst 
insulation substrate in approximately rectangular 
shape With the back surface ?xed on said base plate; 
and a loWer layer Wiring conductor in approximately 
rectangular shape formed in a front surface of said 
?rst insulation substrate, Wherein said loWer layer 
Wiring conductor has a slit cut toWard inside from 
one of the corner portions or the near, an area of said 
loWer layer Wiring conductor along one side adjacent 
to said corner portion is a connection area With said 
semiconductor elements, and an area of said loWer 
layer Wiring conductor along other side adjacent to 
said corner portion is said electrode pad region; 

[0030] c) an upper layer substrate disposed on said 
loWer layer substrate, comprising: a second insula 
tion substrate in approximately rectangular shape; 
and an upper layer Wiring conductor in approxi 
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mately rectangular shape formed in a back surface of 
said second insulation substrate and connected With 
said loWer layer Wiring conductor via a solder layer, 
Wherein said upper layer Wiring conductor has a slit 
in a portion overlapping said slit of said loWer layer 
Wiring conductor in the approximately identical 
shape; 

[0031] d) a ?rst and a second semiconductor elements 
electrically connected With said connection area of 
said loWer layer Wiring conductor, Which are formed 
in a front surface of said second insulation substrate; 
and 

[0032] e) a cap disposed on said base plate so as to 
cover said loWer layer substrate, said upper layer 
substrate, and said ?rst and said second semiconduc 
tor elements. 

[0033] In this semiconductor module, variations in Wiring 
length betWeen the semiconductor elements and emitter 
electrodes are small, Which in turn reduces variations in load 
such as impedance. 

[0034] As a result, it is possible to prevent overload 
induced malfunction of some semiconductor elements 
occurring in a conventional semiconductor module, and 
hence, to improve the reliability of the semiconductor mod 
ule. 

[0035] Further, since a cross section of the Wire patterns 
has a large siZe, impedance is small, and therefore, charac 
teristics of the semiconductor module improve. 

[0036] It is preferable that a surface area of said loWer 
layer substrate is larger than a surface area of said upper 
layer substrate, and said connection area and said electrode 
pad region extend beyond said upper layer substrate cover 
ing said loWer layer substrate. 

[0037] With this structure, it is easy to perform Wire 
bonding. 

[0038] The ?rst and said second semiconductor elements 
and said connection area may be connected With each other 
by bonding Wires, and said electrode pad region and an 
external electrode may be connected With each other by a 
bonding Wire. 

[0039] The semiconductor elements may be formed by 
combinations of insulated gate bipolar transistors and free 
Wheel diodes. 

[0040] Further, a gel material may be injected so as to bury 
said loWer layer substrate, said upper layer substrate, and 
said ?rst and said second semiconductor elements. 

[0041] This alloWs to ?x the semiconductor elements, and 
hence, to improve the reliability of the semiconductor mod 
ule. 

[0042] As described clearly above, the Wiring lengths of 
the semiconductor elements juxtaposed to each other are 
approximately uniform in the semiconductor module 
according to the present invention, and therefore, the reli 
ability of the semiconductor module improves. 

[0043] Also, in the semiconductor module according to 
the present invention, the cross section area of the Wire 
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portions increases, and therefore, impedance and the like 
decreases and the capabilities of the semiconductor module 
improve. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0044] FIGS. 1A and 1B shoW the semiconductor module 
according to the ?rst embodiment of the present invention. 

[0045] FIG. 2 shoWs the front surface of the loWer layer 
substrate in the semiconductor module according to the ?rst 
embodiment of the present invention. 

[0046] FIG. 3 shoWs the back surface of the upper layer 
substrate in the semiconductor module according to the ?rst 
embodiment of the present invention. 

[0047] FIG. 4 shoWs the semiconductor module according 
to the second embodiment of the present invention. 

[0048] FIG. 5 shoWs the front surface of the loWer layer 
substrate in the semiconductor module according to the 
second embodiment of the present invention. 

[0049] FIG. 6 shoWs the back surface of the upper layer 
substrate in the semiconductor module according to the 
second embodiment of the present invention. 

[0050] FIGS. 7A and 7B shoW a conventional semicon 
ductor module. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0051] First Embodiment 

[0052] FIGS. 1A and 1B shoW a semiconductor module 
according to a ?rst embodiment. FIG. 1A is a plan vieW (a 
lid portion is not shoWn) of the semiconductor module 
according to the ?rst embodiment, and FIG. B is a cross 
sectional vieW along lines I-I in FIG. 1A. 

[0053] As shoWn in FIGS. 1A and 1B, in the semicon 
ductor module according to the ?rst embodiment generally 
denoted at 100, a loWer layer substrate 10 is placed on a base 
plate 1. The loWer layer substrate 10 comprises a ?rst 
insulation substrate 11. The ?rst insulation substrate 11 is 
formed by a ceramic material such as AIN. In a front surface 
of the ?rst insulation substrate 11, a gate Wire pattern 14, 
emitter Wire patterns 12 and emitter electrode pads 13 are 
formed. These Wire patterns are of copper, for instance. 

[0054] FIG. 2 shoWs a front surface of the loWer layer 
substrate 10. Along an x-direction of the ?rst insulation 
substrate 11, the emitter Wire patterns 12 are juxtaposed to 
each other. Further, along a y-direction of the ?rst insulation 
substrate 11, the emitter electrode pads 13 in approximately 
the same shapes are juxtaposed to each other. 

[0055] The emitter Wire patterns 12 have approximately 
the same Widths (x-direction) but increasingly longer lengths 
(y-direction) With a distance toWard the emitter electrode 
pads 13. 

[0056] MeanWhile, in a bottom end portion of the ?rst 
insulation substrate 11, the gate Wire pattern 14 is disposed 
along the x-direction. 

[0057] Asolder resist layer 15 is formed at an area seating 
an upper layer substrate 20 in the front surface of the ?rst 
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insulation substrate 11. The solder resist layer 15 is formed 
by an insulation material such as an epoxy-based insulation 
material. 

[0058] Opening portions 16 and 17 are formed at prede 
termined positions of the solder resist layer 15. The emitter 
Wire patterns 12 are exposed in the opening portions 16. The 
emitter electrode pads 13 are exposed in the opening por 
tions 17. 

[0059] Further, a back surface pattern 18 of a metallic 
layer is formed in a back surface of the ?rst insulation 
substrate 11. The back surface pattern 18 is ?xed on a front 
surface of the base plate 1 by a solder layer 2. 

[0060] The upper layer substrate 20 is placed on the loWer 
layer substrate 10. Bridge Wire patterns 22 are disposed in a 
back surface of the upper layer substrate 20. 

[0061] FIG. 3 shoWs the back surface of the upper layer 
substrate 20. The upper layer substrate 20 comprises a 
second insulation substrate 21. The bridge Wire patterns 22 
are juxtaposed to each other along a y-direction of the 
second insulation substrate 21. 

[0062] A solder resist layer 25 is disposed in a back 
surface of the second insulation substrate 21. Opening 
portions 26 and 27 are formed in the solder resist layer 25. 
The bridge Wire patterns 22 are exposed Within the opening 
portions 26 and 27. Also, the opening portions 26 and 27 are 
formed so as to be located over the opening portions 16 and 
17 formed in the loWer layer substrate 10 When the upper 
layer substrate 20 is placed on the loWer layer substrate 10. 

[0063] The emitter Wire patterns 12 and the emitter elec 
trode pads 13 of the loWer layer substrate 10 and the bridge 
Wire patterns 22 of the upper layer substrate 20 are electri 
cally connected With each other by solder layers 3 and 4 
Which are buried in the opening portions 16, 17, 26 and 27. 

[0064] On the other hand, a collector Wire pattern 28 is 
disposed in a front surface of the second insulation substrate 
21. 

[0065] Combinations of IGBTs (insulated gate bipolar 
transistors) 31 and diodes (free Wheel diodes) 32 are 
arranged next to each other along an x-direction on the 
collector Wire pattern 28. The IGBTs 31 and the diodes 32 
are connected With the collector Wire pattern 28 by a solder 
layer 5. This electrically connects collector electrodes (not 
shoWn) of the IGBTs 31 and cathodes (not shoWn) of the 
diodes With the collector Wire pattern 28. 

[0066] Emitter electrodes (not shoWn) of the IGBTs 31 
and anodes (not shoWn) of the diodes are connected by 
bonding Wires 33. Further, the anodes of the diodes are 
connected With the emitter Wire patterns 12 formed on the 
loWer layer substrate 10, by bonding Wires 34. 

[0067] In addition, gate electrodes (not shoWn) of the 
IGBTs 31 are connected With the gate Wire pattern 14 by 
bonding Wires 35. The gate Wire pattern 14 is connected With 
gate electrodes 41 by bonding Wires 36. 

[0068] MeanWhile, the collector Wire pattern 28 is con 
nected With the collector electrodes 42 by bonding Wires 37. 
Also, the emitter electrode pads 13 are connected With the 
emitter electrodes 43 by bonding Wires 38. 
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[0069] Acase portion 6 is formed on the base plate 1 so as 
to surround the lower layer substrate 10 and the like. After 
Wire bonding of the IGBTs 31 and the like, a gel material 7 
for sealing is injected inside the case portion 6, and a lid 
portion 8 is put on. 

[0070] As the lid portion 8 is ?t With the case portion 6, the 
loWer layer substrate 10 and the like are sealed off Within a 
cap portion (not shoWn) formed by the case portion 6 and the 
lid portion 8. 

[0071] Thus, in the semiconductor module 100 according 
to the ?rst embodiment, the emitters of the IGBTs 31 and the 
anodes of the diodes 32 are connected respectively With the 
emitter electrodes 43 via the emitter Wire patterns 12, the 
solder layer 3, the bridge Wire patterns 22, the solder layer 
4, and the emitter electrode pads 13. 

[0072] In this case, as shoWn in FIGS. 2 and 3, the emitter 
Wire pattern 12 shortest in the y-direction is connected With 
the bridge Wire pattern 22 longest in the x-direction. Mean 
While, the emitter Wire pattern 12 longest in the y-direction 
is connected With the bridge Wire pattern 22 shortest in the 
x-direction. 

[0073] This alloWs that Wiring lengths from the IGBTs 31 
and the diodes 32 to the emitter electrodes 43 are approxi 
mately uniform among the IGBTs 31 arranged side to side. 

[0074] As a result, loads such as impedance from the 
IGBTs 31 and the diodes 32 to the emitter electrodes 43 are 
approximately uniform among the Wires juxtaposed to each 
other. Hence, it is possible to prevent overload-induced 
malfunction of some semiconductor elements occurring in a 
conventional semiconductor module, and hence, to improve 
the reliability of the semiconductor module. 

[0075] Second Embodiment 

[0076] FIG. 4 is a top surface vieW of a semiconductor 
module 101 according to a second embodiment. 

[0077] In the semiconductor module 101, a Wire pattern 55 
formed in a front surface of a loWer layer substrate 50 and 
a Wire pattern 61 formed in a back surface of an upper layer 
substrate 60 are different from the semiconductor module 
100 according to the ?rst embodiment. Other elements in the 
structure are the same as in the semiconductor module 100, 
and therefore, are denoted at the same reference symbols as 
those used for the ?rst embodiment. 

[0078] FIG. 5 shoWs a front surface of the loWer layer 
substrate 50. The loWer layer substrate 50 comprises a ?rst 
insulation substrate 51 of AIN, for example. A loWer layer 
Wiring conductor 52 of copper, for instance, in approxi 
mately rectangular shape is disposed on the ?rst insulation 
substrate 51. Also, the gate Wire pattern 14 extending along 
the x-direction is disposed in a bottom end portion of the ?rst 
insulation substrate 51. 

[0079] In the loWer layer Wiring conductor 52, a slit 53 is 
cut toWard inside from a corner portion. Areas adjacent the 
slit 53 are a connection area 55 and an electrode pad area 56. 

[0080] FIG. 6 shoWs a back surface of the upper layer 
substrate 60. The upper layer substrate 60 comprises a 
second insulation substrate 61 of AIN, for example. An 
upper layer Wiring conductor 62 of copper, for instance, in 
approximately rectangular shape is disposed on the second 
insulation substrate 61. 
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[0081] In the upper layer Wiring conductor 62, a slit 63 is 
cut toWard inside from a corner portion. 

[0082] As shoWn in FIG. 4, When the upper layer substrate 
60 is placed on the loWer layer substrate 50, the slit 63 
overlaps the slit 53. The loWer layer Wiring conductor 52 and 
the upper layer Wiring conductor 62 are electrically con 
nected by a solder layer (not shoWn). 

[0083] The diodes 32 are connected With the connection 
area 55 by the bonding Wires 34. The electrode pad area 56 
is connected With the emitter electrodes 43 by the bonding 
Wires 38. Other Wires are similar to those in the ?rst 
embodiment. 

[0084] The case portion 6 is formed on the base plate 1 so 
as to surround the loWer layer substrate 50 and the like. After 
Wire bonding of the IGBTs 31 and the like, a gel material for 
sealing (not shoWn) is injected inside the case portion 6, and 
a lid portion (not shoWn) is put on. 

[0085] Thus, in the semiconductor module 101 according 
to the second embodiment, the slits 53 and 63 are formed in 
the loWer layer Wiring conductor 52 and the upper layer 
Wiring conductor 62. Hence, Wiring lengths to the electrode 
pad area 56 from the diodes connected With the connection 
area 55 in the vicinity of the slits 53 and 63 are longer than 
Where the slits 53 and 63 are not formed. This reduces 
differences in the Wiring lengths from the diodes 32 con 
nected With the connection area 55 in the vicinity of the slits 
53 and 63 (the right-hand side to the area 55 in FIG. 5) and 
from the diodes 32 connected With the connection area 55 far 
aWay from the slits 53 and 63 (the left-hand side to the area 
55 in FIG. 5). As a result, as in the ?rst embodiment, it is 
possible to reduce variations in loads such as impedance 
measured from the IGBTs 31 and the diodes 32 to the emitter 
electrodes 43 among the elements arranged in parallel to 
each other. This makes it possible to prevent overload 
induced malfunction of some semiconductor elements 
occurring in the conventional semiconductor module 200, 
and hence, to improve the reliability of the semiconductor 
module. 

[0086] Further, in the semiconductor module 101, the Wire 
portions from the connection area 55 to the electrode pad 
area are formed by the loWer layer Wiring conductor 52, the 
upper layer Wiring conductor 62 and the solder layers ?xing 
the portions betWeen the sames. This increases a cross 
section area of the Wire portions, and decreases impedance. 

[0087] While the slits 53 and 63 are cut toWard inside from 
the corner portions of the loWer layer Wiring conductor 52 
and the upper layer Wiring conductor 62 in the second 
embodiment, the slits may be formed except for in the corner 
portions. Further, the shapes and the lengths of the slits may 
be changed depending on the number of the semiconductor 
elements and the like. 

What is claimed is: 
1. A semiconductor module in Which at least tWo semi 

conductor elements arranged along a certain direction, and 
at least tWo electrode pad regions arranged along a direction 
approximately perpendicular to said certain direction, are 
respectively connected in parallel to each other, character 
iZed in comprising: 

a) a base plate; 

b) a loWer layer substrate comprising: 
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a ?rst insulation substrate in approximately rectangular 
shape With the back surface ?xed on said base plate; 

a ?rst and a second electrode pads in approximately 
identical shapes disposed on a front surface of said 
?rst insulation substrate along one side of said ?rst 
insulation substrate so as to be juxtaposed to each 
other in this order from a corner portion of said one 
side; and 

a ?rst and a second Wires Which are juxtaposed to each 
other along other side of said ?rst insulation sub 
strate approxirnately perpendicular to said one side 
and including said corner portion of said one side, 
said second Wire extending by the side of said ?rst 
and said second electrode pads, and said ?rst Wire 
extending by the side of said ?rst electrode pad With 
said second Wire interposed; 

c) an upper layer substrate disposed on said loWer layer 
substrate, comprising: 
a second insulation substrate in approximately rectan 

gular shape; and 

a ?rst bridge Wire connecting said ?rst Wire With said 
?rst electrode pad and a second bridge Wire connect 
ing said second Wire With said second electrode pad, 
Which are formed in a back surface of said second 
insulation substrate; 

d) a ?rst serniconductor elernent electrically connected 
With said ?rst Wire and a second semiconductor ele 
rnent electrically connected With said second Wire, 
Which are formed in a front surface of said second 
insulation substrate; and 

e) a cap disposed on said base plate so as to cover said 
loWer layer substrate, said upper layer substrate, and 
said ?rst and said second semiconductor elements. 

2. The semiconductor rnodule according to claim 1 further 
comprising a solder resist layer coating a front surface of 
said loWer layer substrate, Wherein said ?rst bridge Wire and 
both of said ?rst Wire and said ?rst electrode pad are 
connected With each other by solder layers buried in holes 
formed in said solder resist layer, While said second bridge 
Wire and both of said second Wire and said second electrode 
pad are connected With each other by solder layers buried in 
holes formed in said solder resist layer. 

3. The semiconductor rnodule according to claim 1, 
Wherein a surface area of said loWer layer substrate is larger 
than a surface area of said upper layer substrate, and said 
?rst and said second Wires and said ?rst and said second 
electrode pads extend beyond said upper layer substrate 
covering said loWer layer substrate. 

4. The semiconductor rnodule according to claim 1, 
Wherein said ?rst and said second semiconductor elements 
and said ?rst and said second Wires are connected With each 
other by bonding Wires, and said ?rst and said second 
electrode pads and an external electrode are connected With 
each other by bonding Wires. 

5. The semiconductor rnodule according to claim 1, 
Wherein said semiconductor elements are formed by corn 
binations of insulated gate bipolar transistors and free Wheel 
diodes. 

6. The semiconductor rnodule according to claim 1, 
Wherein a gel material is injected so as to bury said loWer 
layer substrate, said upper layer substrate, and said ?rst and 
said second semiconductor elernents. 
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7. A serniconductor module in Which at least tWo serni 
conductor elernents juxtaposed to each other along a certain 
direction, and an electrode pad region arranged along a 
direction approxirnately perpendicular to said certain direc 
tion, are connected With each other, comprising: 

a) a base plate; 

b) a loWer layer substrate comprising: 

a ?rst insulation substrate in approximately rectangular 
shape With the back surface ?xed on said base plate; 
and 

a loWer layer Wiring conductor in approximately rect 
angular shape forrned in a front surface of said ?rst 
insulation substrate, Wherein said loWer layer Wiring 
conductor has a slit cut toWard inside from one of the 
corner portions or the near, an area of said loWer 
layer Wiring conductor along one side adjacent to 
said corner portion is a connection area With said 
semiconductor elements, and an area of said loWer 
layer Wiring conductor along other side adjacent to 
said corner portion is said electrode pad region; 

c) an upper layer substrate disposed on said loWer layer 
substrate, comprising: 
a second insulation substrate in approximately rectan 

gular shape; and 

an upper layer Wiring conductor in approximately rect 
angular shape forrned in a back surface of said 
second insulation substrate and connected With said 
loWer layer Wiring conductor via a solder layer, 

Wherein said upper layer Wiring conductor has a slit in 
a portion overlapping said slit of said loWer layer 
Wiring conductor in the approximately identical 
shape; 

d) a ?rst and a second semiconductor elernents electrically 
connected With said connection area of said loWer layer 
Wiring conductor, and formed in a front surface of said 
second insulation substrate; and 

e) a cap disposed on said base plate so as to cover said 
loWer layer substrate, said upper layer substrate, and 
said ?rst and said second semiconductor elements. 

8. The semiconductor rnodule according to claim 7, 
Wherein a surface area of said loWer layer substrate is larger 
than a surface area of said upper layer substrate, and said 
connection area and said electrode pad region extend beyond 
said upper layer substrate covering said loWer layer sub 
strate. 

9. The semiconductor rnodule according to claim 7, 
Wherein said ?rst and said second semiconductor elements 
and said connection area are connected With each other by 
bonding Wires, and said electrode pad region and an external 
electrode are connected With each other by a bonding Wire. 

10. The semiconductor rnodule according to claim 7, 
Wherein said semiconductor elements are formed by corn 
binations of insulated gate bipolar transistors and free Wheel 
diodes. 

11. The semiconductor rnodule according to claim 7, 
Wherein a gel material is injected so as to bury said loWer 
layer substrate, said upper layer substrate, and said ?rst and 
said second semiconductor elernents. 


