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Modulation Strategy and Design Optimization for DAB-type
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Abstract: The dua active bridge (DAB) microinverter employs a transformer for isolation and step-up before
connecting to the grid through bidirectional switches and cycloconverter operation. In comparison to other
microinverter solutions, this design boasts numerous advantages, including high conversion efficiency, a broad
soft-switching range, a reduced number of power conversion stages, and the ability to provide reactive power support.
First, in terms of circuit modulation and control, the circuit topology and switching stages of the DAB DC-AC converter
are thoroughly analyzed, a time-domain model is established, the range of transmitted power and soft-switching range
are provided, and a feasible closed-loop control framework is proposed. Then, for hardware design, the primary passive
components of the DAB microinverter include transformers and inductors. To further enhance power density, a
magnetic integration design for transformers and inductors is introduced. By constructing additional magnetic paths on
the microinverter transformer, the inductance value of the integrated inductor can be flexibly adjusted, significantly
reducing the volume of magnetic components. Finally, a450 W experimental prototype was built, and experiments were
conducted to validate the effectiveness and feasibility of the proposed modulation strategy and magnetic component
design method.
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