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Short Abstract

The proposed converter is an interleaved ultra-large gain converter based on coupled-inductor (Cl), built-in transformer (BIT) and switched capacitor
(SC). The main novelty of the proposed converter is that the voltage gain can be achieved in proportionate to the multiplication of the turn ratios of the
Cls and BIT that increase the voltage gain of the proposed converter. Also, through this topology, the voltage stresses across the power switches are
effectively reduced and as a result MOSFETs with low ON-state resistances can be implemented that reduces the cost and conduction losses.
Implementation of active clamp technique not only facilitates zero voltage switching (ZVS) turn-ON and turn-OFF for all switches, but also recycles
the energy of the leakage inductances. Moreover, due to the presence of the leakage inductances, all of the diodes are turned OFF with zero current
switching (ZCS) performance and the associated reverse recovery problem is solved, effectively. Through extensive comparison discussion, it is
concluded that the proposed converter with low number of components outperforms previously presented ones in the terms of the voltage gain and
voltage stresses across switches. Finally, the performance of the proposed converter is validated through developing a 100kHz 600W 22-380V prototype.
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1-  Short Introduction (4-5 lines)

The input current ripple of single-phase step-up converters is very large especially in high power applications, which decreases the life time of
photovoltaic panels. To reduce the input current ripple, interleaved boost converters (IBCs) have been introduced. In high frequency and high power
applications, in order to increase the efficiency, IBCs with soft switching performance such as zero voltage switching (ZVS) and zero current switching
(ZCS) have been proposed to decrease the switching losses. To increase the voltage gain of IBCs, several alternatives such as coupled inductor (Cl),
built-in transformer (BIT) and voltage multiplier cells have been introduced, recently.

2-  Proposed Work and Methodology (including comprision, simulation/experimental results and discusion)

Due to the symmetry of the operation of the proposed converter, the operating principle is presented in a half switching cycle. The steady-state analysis
of the proposed converter is provided. Through an extensive performance comparison with similar concepts, it is concluded that the proposed converter
outperforms its competitors. Finally, the performance of the proposed converter is validated through developing a 100kHz 600W 22-380V prototype.

3-  Conclusion (4-5 lines)

An interleaved ultra-large gain converter with ZVS performance has been proposed in this paper. By using of the turns ratios of the Cl and BIT mixed
with switched capacitor concept, the voltage gain can be achieved in proportionate to the multiplication of the turn ratios of the Cls and BIT. Low input
current ripple, low voltge sresses across switches and high efficiency are the other advantages of the proposed converter. Through an extensive
performance comparison with similar concepts, it is concluded that the proposed converter outperforms its competitors. . Finally, the performance of
the proposed converter is validated through developing a 100kHz 600W 22-380V prototype.
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