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Diode-assisted Optimized Y-source Inverter with Low DC Link Voltage Spike
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Abstract: The introduction of coupling inductor further improves the boost capability of the impedance source inverter,
and improves the constraint relationship between the modulation ratio and the pass-through duty cycle in the traditional
Z-source topology. However, the existence of leakage inductance leads to DC link voltage spikes in the inverter, which
deteriorates the operating conditions of the switching devices and limits the power rating of the inverter. In order to solve
the above problems, taking the optimized Y-source inverter as the research object, we propose an optimized Y-source to-
pology with low DC link voltage spikes. The proposed topology utilizes a passive absorption loop to ensure a smooth
transition of the DC link voltage during inverter state switching. In addition, the new topology inherits all the advantages
of the optimized Y-source inverter, and has a higher boost capability under the same shoot-through duty cycle. Finally, by
comparing the simulation and experimental results of the two topologies, the superior performance of the new topology in
boosting capability and suppressing voltage spikes is verified.

Key words: coupled inductance; impedance source inverter; leakage inductance; voltage spike; Y-source inverter; ab-
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Fig.1 Optimized Y-source inverter
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