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Abstract:

Despite the technology progress in the
semiconductor sector the reliability of power
electronics is still a weak point in an automotive
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failure of other components. This subject is Temperature

increasingly meaningful with the upcoming of

autonomous driving vehicles, the failure Figure (1)

anticipation of electronic components will be
essential to ensure people’s safety.

Numerous studies [2] have been done toward the objective of predicting the time to failure of power
MOSFETs; generally with operation statistics data one can compute and estimate the life time of a specific
device for a distinct mission profile. Despite precise modeling of the mean time to failure this technique still
suffer from accuracy issues for the reason that in real world applications power components are subject to
diverse strains. To solve this issue, we propose to monitor the power MOSFET in operation and compute the
remaining lifespan based on real time data sensed on the MOSFET.

The objective is to create a device combining the power MOSFET and its conditioning monitoring
circuit (Fig. 1), the chip will sense multiple thermo sensitive electrical parameters (TSEP) and send the data
to the microcontroller to inform the user of a possible predicted failure. The thesis starts by identifying the
possible failure mechanisms, proceeding by the development of models based on the TSEPs, or the use
existing models, to find degradation signatures, and finally study of a possible integrated condition
monitoring circuit.
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