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Along with downsizing and increasing the power of semiconductor modules,
higher thermal dissipation has also become a serious issue. In order to make
circuit substrates for such power modules, thick Cu plate bonded silicon nitride
substrates were manufactured and evaluated. By using 90 W/niJK silicon
nitride bonded with 1.0 mm thick Cu plate, the thermal resistance of a sample
power module was 11 % less than that of substrate bonded with 0.3 mm thick

Cu plate.

Furthermore, silicon nitride material with a thermal conductivity

of 120 W/nilK was developed.
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Table 1 Properties of developed high thermal conductivity
silicon nitride material and other ceramic materials
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Fig. 1 Manufacturing process of silicon nitride substrates.
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Fig. 2 Silicon nitride substrate with thickness of 0.2 mm.
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Fig. 3 Thick Cu plate bonded silicon nitride substrate.
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Fig. 4 Relationship between thermal resistance
and Cu circuit thickness.
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Fig. 5 Relationship between breakdown voltage and Cu circuit
thickness.
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Fig. 6 Microstructure of silicon nitride substrate.

000000 Vol.28 20070 67



ooooooooooooooo

0.3
—e— 120 W/niIKO
0.25 [—--A-- 90 W/niIKO
0.20 K/W
g 0.2 "A:AM&Ai
< 22
0.17 KIW
=] 0.15 y
O
o 01 Y
0.05
0‘ Il Il Il Il
0.001 0.01 0.1 1 10 100

OoO0o00Omso

oooooooooooooooo

Fig. 7 Relationship between thermal resistance and current
applying time.
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