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

insulation performance.  3 kinds of model are prepared for the test made of PBT and PPS resin.  The tests were carried 

out under the conditions of 50 � 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
2

 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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TABLE 1 Test results 
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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 2V relationship between k and creepage 
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Fig.7 Concentration of Electric Field 
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TABLE 3 Evaluation of insulation reliablity 
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TABLE 4 Contamination effects on PBT resin 
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Fig.8 Three types of modified model 

 

 

V Fig.9 Slot side modified model 

(a)Slot side modified � (b) Slot edge modified  (c) Barrier added 
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V  Fig.12 Test results of modified models 

TABLE 5 Comparison of k and n�  
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TABLE 6 Evaluation of insulation reliability 
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Fig.10 Slot edge model 
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Fig.14 Arc trace after flash-over 
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Fig.13 Arc progress during flash-over 
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