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Abstract: The DC-DC converter serves as a core component in medium-voltage DC collection systems, underta-
king crucial tasks such as voltage boosting, isolation and power transmission. An innovative half-bridge zero-current
soft-switching medium-frequency converter is proposed, which utilizes an auxiliary transformer and is designed through
the sharing of two switching devices by two half-bridge circuits. This converter employs a mixed-frequency modulation
strategy, enabling the main circuit to operate in a medium-frequency state to undertake the primary power transmission
tasks. Meanwhile, the auxiliary circuit utilizes the high-frequency chopping control technology to regulate the circuit’s
power and voltage. Through a reasonable parameter configuration, the medium-frequency switching devices are ensured
to achieve zero-current switching across the full-load range, thereby significantly reducing the switching losses and
enhancing the system’s overall efficiency. The working principle for the converter is introduced in detail, and the design
method for key parameters is analyzed. Finally, a 240 V/3 000 V/7 200 W prototype was developed to verify the perfor-
mance of the proposed converter.
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