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High efficiency photovoltaic DC-DC charger possible to
use the buck and boost combination mode
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{Abstract)

In the present industrial field, the demand for the development of the solar power
source device and the charging device for the solar cell is gradually increasing. The
solar charger is largely divided into a DC-DC converter that converts the voltage
generated from the sunlight to a charging voltage, and a battery and a charger that
are charged with an actual battery. The conventional charger topology is used either
as a Buck converter or a Boost converter alone, which has the disadvantage that the
battery can not always be charged to the desired maximum power as input and
output conditions change. Although studies using a topology capable of boosting and
stepping have been carried out, Buck-Boost converters or Sepic converters with
relatively low efficiency have been used. In this paper, we propose a new Buck Boost
combination power converter topology structure that can use Buck converter and
Boost converter at the same time to improve inductor current ripple and power
converter efficiency caused by wide voltage control range like solar charger.
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Fig. 1 PV charger system using Buck, Boost
combination DC-DC converter.
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Fig. 2 Buck mode of proposed PV DC-DC
charger
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Fig. 8 A proposed Buck and Boost combination
converter
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Fig. 10 Proposed Buck and Boost combination
converter

Table 1. Experimental Parameter

Parameter Values
Input Voltage 0~30Vdc
Bat. Rating 25.9V, 52Ah
Bat. Voltage Range 21~28V

Bat. Type Li-ion(Incell)
Output Voltage 24Vdc
Switching Frequency 40KHz
Inductance 200uH
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