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Abstract:

A single-switch DC-DC high step-up converter is presented in this paper. There are soft switching conditions
in the proposed converter for switching on and off time, which increases efficiency. In order to increase the
gain, two coupled inductors have been used, and the leakage inductance of the coupled inductors has been
used to create a soft switching condition, and the minimal auxiliary element has been used in the proposed
converter. In the proposed converter, only one switch is used, and the condition of the converter is no different
from a basic converter in terms of the control circuit. Therefore, the converter does not need to design a new
control circuit. The auxiliary circuit added to the converter with a minimal element, provides soft switching
conditions for the switch at turn-on, under zero current and at turn-off, under zero voltage, which, in addition
to increased efficiency, the circuit has a simple structure. Therefore, the innovation of the paper is to present a
switching converter high step-up soft without imposing an additional switch and with a low number of
elements. The proposed converter is simulated after full theoretical analysis at 400 W output power, which
shows the efficiency of 97.2 percent, in addition to proving the theoretical analysis. Also, the prototype of the
converter is made and the experimental results obtained prove the theoretical and simulation results.
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2 Soft switching

3 Zero current switching (ZCS)

4 Zero voltage switching (ZVS)

5> Zero voltage-Zero current switching (ZVZCS)
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