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Silicone gel and its applications in IGBT power module package
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Abstract: In order to evaluate the application of silicone gels in the packaging of IGBT power modules, three domestic
silicone gels were selected for comprehensive comparison, including the appearance, density, viscosity, mixing ratio, and gel
time before curing and insulating properties, oil penetration, damping, adhesion force, and high temperature resistance at
200°C after curing. The differences of the three silicone gels were analyzed, and IGBT power module was encapsulated with
the three silicone gels, respectively, then the encapsulated modules were conducted the temperature cycle test. The results
show that the initial viscosity and mixing ratio of silicone gels have an impact on the packaging process and equipment, and
the penetration, insulating properties, oil penetration, damping, and adhesion after curing have a guiding role in the selection
of silicone gel, but the high temperature resistance and temperature cycling resistance are the most important indicators to
evaluate whether the sample can be applied to the packaging of IGBT power module.
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Tab.1 Basic properties of three silicone gels before curing
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Tab.2 Performance of silicone gels after curing
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Fig.1  Oil penetration test of silicone gels
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Tab.3  Oil penetration distance of silicone gels with

different oil penetration time
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Fig.2 Comparison of silicone gels after high
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Fig.3 Variations of cone penetration of silicone gels after
aged at 200C
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Fig.4 TGA curves of three silicone gels
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Tab.4 Comparison of damping and adhesion of silicone gels

before and after high temperature ageing
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