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Abstract: Aiming at the fact that the DC accelerated aging method can not reproduce the IGBT operating
characteristics under cyclic transient conditions, a method for AC accelerated aging of H-bridge cascading IGBT
modules under periodic transient conditions was proposed. Firstly, the H-bridge cascade topology under periodic
transient conditions was analyzed, then the single-phase full-bridge IGBT loss under PWM control was modeled and
analyzed, And the comparison of the junction temperature fluctuation of the power module during DC accelerated
aging and AC accelerated aging was carried out. Temperature fluctuations were compared and analyzed. According to
the commonly used life analysis model of the IGBT,the Lesit model and the results in the simulation, the rationality of
the equivalent full-bridge circuit was illustrated. Finally, the AC accelerated aging experiment platform was built, the
simulation results between the new circuit proposed and the original H bridge cascade circuit were compared and
analyzed. This method can provide a new way to study IGBT reliability under special working conditions.
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Fig.1 Single-phase H-bridge cascade main circuit
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Fig.2 Clamped three-level circuit of the diode
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Fig.4  Junction temperature fluctuation of DC

accelerated aging IGBT
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Fig.5 AC accelerated aging junction temperature fluctuation
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Fig.9 Accelerated aging experimental platform structure
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Fig.10  IGBT junction temperature fluctuation comparison
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