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Abstract

In this paper, a new interleaved step-up converter with leakage inductances energy recovery is presented.
The auxiliary circuit in the proposed converter not only provides zero voltage switching conditions for
all switches, but also the leakage inductance energy of the coupled inductors is recovered and also helps
to increase the voltage gain and reduce the voltage stress of the switches. Therefore, the converter does
not need passive clamp circuits to control voltage spikes on the switches. Also, all switches do not have
capacitive turn-on losses in the switches. On the other hand, the output diodes operate under zero current
switching and do not have the reverse recovery problem. The converter is also controlled by pulse width
modulation, and since the auxiliary switches are turned on in complimentary with the main switches,
they do not have a complex control circuit. The proposed converter has been completely analyzed and
to confirm its correctness, a 100W sample of the converter has been made and its practical results have
been presented.
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Figure (1): The schematic of proposed converter
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Figure (2): The key waveforms of the proposed high step-up converter
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Figure (3): The equivalent circuits of the proposed converter in various modes
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Figure (12): The voltage (up) and current (bottom) waveforms, a) Sy, b) S, ¢) Sa1, d) Sa2, €) Current of output diode Dy
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Figure (13): The proposed converter efficiency in versus hard switching counterpart
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11. Boost converter

12. Interleaved

13. Soft switching

14. Active clamp

15. Performance status

16. Zero voltage switching
17. Zero current switching
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