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Abstract : This paper proposed a Modified Unipolar PWM (MU-PWM) technique to enhance the thermal reliability of
single-phase bidirectional inverters for Vehicle-to-Load (V2L) applications. Conventional Unipolar PWM (U-PWM)
concentrates switching losses on one specific leg, causing significant thermal imbalance. The featured MU-PWM resolves
this by altemating the high-frequency switching leg every half-cycle of the grid voltage, thereby evenly distributing thermal
stress. Experiments were conducted on a 3 kW SiC MOSFET-based inverter prototype. The results indicate that MU-PWM
successfully reduced the heatsink temperature deviation between the legs from 5.5 °C (with U-PWM) to within 1 °C. This
thermal improvement was achieved while maintaining high system efficiency (over 98 %) and a high power factor (over
0.99), equivalent to conventional U-PWM. Moreover, the MU-PWM technique effectively mitigates localized thermal stress,
significantly improving the long-term reliability and durability of V2L inverters without compromising performance.

Key words : Modified unipolar PWM(MU-PWM), Voltage source inverter(?1$}3 <IB]E]), Vehicle-to-Load(V2L),
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Fig. 1 Circuit configuration of single-phase V2L OBC inverter
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2.1 Modified Unipolar PWM
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Fig. 2 Comparison of switching patterns between conventional
U-PWM and proposed MU-PWM
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Table 1 SiC MOSFET key specifications and circuit parameters

Parameter Variable Value Unit
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Fig. 4 Circuit configuration of single-phase V2L inverter
including control block diagram

Table 2 Key passive component parameters of inverter prototype

Parameters Variable Value Unit
DC Capacitance Coc 1,880 uF
Filter Inductance Lr 600 puH

Filter Capacitance G 33 uF

Fig. 5 3 kW single-phase inverter prototype
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