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Abstract Solar power generation systems, as a representative eco-friendly energy source, are showing
continual growth each year, and various methods to improve power generation efficiency are being
researched. Among them, the micro-converter method can prevent the downward leveling phenomenon
of the entire power generation system that occurs in partial shading and the electrical characteristics
between the panels by connecting one converter for each panel. Because the buck converter used in the
conventional micro-converter is operated using the Bootstrap driving method, the driving circuit is
complicated, and loss occurs. A negative buck converter was proposed to improve this. In the negative
buck converter, a MOSFET is connected to a common ground terminal and can perform switching using
a direct drive method. Therefore, the driving circuit can be simplified, and the driving loss can be
reduced. This study compared the output and characteristics by the simulation of a buck converter and

a negative buck converter, and their validity was verified through experiments.
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Fig. 1. Converter system
(a) Center Inverter Type (b) String Inverter Type
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Fig. 2. Micro Converter Type
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Fig. 4. Solar Cell Equivalent Circuit Model
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Fig. 6. Equivalent circuit of PV array
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Fig. 8. N-Buck converter equivelant circuit
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