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Fig. 1. ESL-qZSI topology.
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Fig. 2. Equivalent circuits of ESL-qZSI topology in shoot-
through states.
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Fig. 3. Equivalent circuits of ESL-qZSI topology in non-
shoot-through states.
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Fig. 4. Boosting capability comparison of different topolo-
gies: (a) Boost factor B; (b) voltage gain G.
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Fig. 5. Switching voltage stress comparison of different to-

pologies.
# 1 ESL-qZSI Mtk
Table 1.  Characteristics of ESL-qZSI topology.
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Fig. 6. Driver circuit with negative voltage turn-off.
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Table 2. Key parameters of driver circuit.
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SERHEAT IS s R G S O B PR A
T 75 8] 2K 12 ik 96 Al (space vector pulse width
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125 271 A [) S5 T DG4 T /b 390 A8 v YY) T 0GR
kg
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Table 3. Experimental parameters of ESL-qZSI.
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Vout7 peak — 294 V, XﬂLF_‘? Eﬁ}iiﬁmiﬁ G = 4.59.
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Fig. 7. Simulation result of DC-link voltage waveform.
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Fig. 8. Simulation result of filter output: (a) Voltage wave-
form; (b) analysis of THD.
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Fig. 9. Capacitor voltage stress simulation results of ESL-
qZSI.
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Fig. 10. ESL-qZSI system test platform.
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Fig. 11. Experimental result of system drive waveform.
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Fig. 12. Experimental result of DC-link voltage waveform.
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New high-gain micro photovoltaic inverter based on GaN"
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Abstract

Microinverters have been widely used in distributed photovoltaic (PV) systems in recent years due to their
modularity and flexibility. However, the current development of microinverter topologies faces significant
challenges, such as low voltage gain and limited reliability. To solve these problems, an enhanced switched-
inductor quasi-Z-Source inverter (ESL-qZSI) based on gallium nitride high electron mobility transistor (GaN
HEMT) is proposed in this work. The proposed inverter introduces a novel topology that integrates an auxiliary
boost unit with a switched-inductor quasi-Z-source network. This topology significantly enhances the voltage
gain at low shoot-through duty ratios and reduces the voltage stress across the switching device. Additionally,
the use of GaN HEMT as power switching components increases the switching frequency from the traditional
10 kHz to 100 kHz, in which a specialized negative turn-off gate driver circuit is designed to adapt the
characteristics of the GaN HEMT and to ensure reliable switching operation. This increase in frequency reduces
the size of passive components, such as inductors. Experimental results show that the proposed inverter
achieves a boost factor of 5.75 at a shoot-through duty ratio of 0.2, which indicates that its performance is
improved by 15% and 91% greater than the traditional switched-inductor-capacitor quasi-Z-source inverter
(SLC-qZSI) and the traditional switched-inductor Z-source inverter (SL-ZSI), respectively. These results confirm
that the proposed inverter enhances the voltage gain of existing topologies. Besides, compared with SLC-qZSI,
the proposed inverter can obtain a higher efficiency of 90.5%, which shows the advantage of efficiency. In
conclusion, the proposed ESL-qZSI with GaN HEMT provides a hopeful solution for high-efficiency and

compact microinverter systems in photovoltaic applications.

Keywords: micro photovoltaic inverter, switched-inductor quasi-Z-source inverter, GaN highelectron mobility

transistor
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