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Study on dielectric characteristics of Contaminated Resin Case
For High-voltage Semiconductor Module

Shigeru TANABE, Tomoya OGAWA and Kazuya INOUE

The purpose of this study is to clarify insulation characteristics of contaminated resin case for high-voltage

semiconductor modules under dc voltage.

insulation performance.

3 kinds of model are prepared for the test made of PBT and PPS resin.

Also this study plans to develop a novel design of resin case which has higher

The tests were carried

out under the conditions of 50 °C and 80%RH. We found out that the design now used for 1700V IGBT maintain

enough dielectric strength for 30 years under 0.06mg/cm” contamination. We also evaluated new case models and they

showed little improvement.
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Fig.1 Outline of a 1700V IGBT
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Fig.2 Outlines of case models under test
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Fig.3 Dimensions of the case model
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Fig.4 Test circuit
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Fig.5 Test results of PPS
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Fig.6 Test results of PBT
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TABLE 2 relationship between k and creepage

distance
LN g Ak | kKO | k DR | Cd(ex)
[kV] [kv] (%) DR
L PPS 4.52 4.73 1.00 1.00
PBT 4. 94
1# 3mm PPS 5. 65 5.47 1.16 1.35
PBT 5. 28
1# 6mm PPS 5. 65 5.73 1.21 1.71
PBT 5.81
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Fig.7 Concentration of Electric Field
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TABLE 3 Evaluation of insulation reliablity
Pk 2N - 181 FE 1. 7kV % k- [E]
[kV] %
B L 2. 69 99. 99
PBT 1#% 3mm 2.68 99. 99
1# 6mm 2.79 99. 87
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TABLE 4 Contamination effects on PBT resin
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Bx n YAk [kV]
TR 0.03 0. 06 0.03 0. 06
[mg/cm’] | [mg/cm’] | [mg/cm’] | [mg/cm’]
L 0. 0469 0.0294 5. 82 4. 94
1# 3mm 0. 0533 0.0328 6.14 5.28
1# 6mm 0. 0345 0. 0355 5.81 5.81
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(a)Slot side modified
Fig.8 Three types of modified model
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Fig.9 Slot side modified model
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TABLE 5 Comparison of k and n

ETAURK | BE n U Kk[kV]
16 mm 0. 0355 5.72
TR T g 0. 0304 5.15
M v V| 0.0559 5.8
fbfx bR 0. 0478 5.83
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TABLE 6 Evaluation of insulation reliability
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Fig.11 Barrier added model
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Fig.12 Test results of modified models
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Fig.14 Arc trace after flash-over
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