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Study for Power Semiconductor Module
Using Carbon-Based Anisotropic Thermal Conducting Material
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Summary

Study for a package using novel heatsink has been carried out by thermal and structural simulations. The 
heatsink is consisted of double structure of carbon-based anisotropic material. After the calculation of 
thermal resistances and thermal stresses, lower thermal resistance of a package using the heatsink is found 
than that of Cu heatsink. In addition, it is expected that thermal stress of thermal cycle is reduced using 
rectangular semiconductor chips.

, ,
Keywords Power semiconductor module, Heatsink, Anisotropic, Heat conduction, Carbon

－133－

brought to you by COREView metadata, citation and similar papers at core.ac.uk

https://core.ac.uk/display/229722485?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


1
2

3 CVD Chemical Vapor Deposition
2,000°C

1. 2 1,700W/mK
4 8

2.
-0.6ppm/K

3. 2.22g/cm3

4.

5.

－134－



Cu CuMo

4
5 3

SiC
Sn-3Ag-0.5Cu

3mm 2 6mm
65°C

10 100,000W/m2K
Rth[K/W] (1)

Rth = (T1-T2)/P                          (1)
T1[°C] SiC T2[°C]

(65°C) P[W] SiC

6

Cu CuMo

Z
1

2 X Z Y Z
Z 2 X Y

Cu

－135－



a -0.6ppm/K c 25ppm/K

7
SiC

3
25°C 200°C

8

8
6mm 6mm
7a 1.66GPa Cu

1.21GPa

X Y
Y

1.67GPa X 0.75GPa

Y

Y
7b

12mm
3mm

Y
Y

1.31GPa
1.22GPa Cu

Cu

3mm
12mm

Y Y

2.02GPa

－136－



2

Cu

Cu

Cu

1

－137－


