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Abstract

This paper proposes a high step-up DC-DC converter with zero input current ripple characteristics.
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In the proposed converter, an auxiliary branch composed of coupled inductors and inductor-capac-
itor networks achieves zero input current ripple, while the integration of coupled inductors with a
voltage multiplier cell (VMC) significantly enhances the voltage gain. Furthermore, the energy stored
in the leakage inductance of the output-side coupled inductor is effectively recycled. A clamp circuit
substantially reduces voltage stress and switching spikes on power switches, enabling the use of
switches with lower on-state resistance to improve efficiency. Simulation results demonstrate that
the proposed converter achieves stable power output under a photovoltaic current of 7.07 A with 5
uF filter capacitance, attaining a maximum power point tracking (MPPT) efficiency of 98.8%. This
work provides a stable and efficient solution for photovoltaic power generation systems.
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Figure 1. Circuit configuration of the proposed converter
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Figure 2. Equivalent circuit of the proposed converter
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Figure 3. Theoretical waveforms of key components under CCM
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Figure 4. Voltage gain of the proposed converter at different turns ratios
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Figure 5. Black box equivalent circuit
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Table S1. Parameter values of the small signal model

Mz 1 MESRERSHHE

4 HfH
JEARH 29.7V
B PN SR 7.07A
Ci1~Cs4 50 uF
Cin 5 uF
Cec 470 pF
Co 220 uF
Lm1 135 uH
Lm2 300 uH
Lc 32.4 pH
n1 0.5
nz 3
r2, r3 4m Q
R 900 Q
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