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Experimental Verification of Integrated Converter Utilizing Tapped-Inductor
with Arbitrary Voltage Step-Up Ratio to Enhance Energy Yield of Curved Roofs of PHEVs
Takumi Suzuki*, Yusuke Sasaki, Masatoshi Uno, (Ibaraki University)

The characteristics mismatch of photovoltaic substrings in solar roofs of PHEVs triggers not only a significant reduction in
power generation but also malfunction of maximum power point (MPP) tracking due to the occurrence of multiple MPPs. This
paper proposes an integrated converter based on a differential power processing converter and a step-up converter to prevent
negative influences of characteristic mismatch. The proposed converter can achieve arbitrary voltage step-up ratio thanks to a
tapped inductor. Experiments using a 200-W prototype for seven-substring solar roofs were performed emulating mismatched
conditions, and results demonstrated the step-up power conversion capability and enhanced power yield.
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Fig. 5. Theoretical key operation waveforms.
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Fig. 6. Current flow directions in (a) Mode 1, (b) Mode 2,
and (c) Mode 3.
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Fig. 7. Theoretical and simulated voltage step-up ratios as a
function of duty cycle d.
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Table 1. Component values.

Component Value
Crvi—Crvr Ceramic Capacitor, 220 uF
C—C; Ceramic Capacitor, 15 uFx2
Cout Ceramic Capacitor, 22 uFx4
C Ceramic Capacitor, 100 #Fx3
D Schottky Barrier Diode V;=0.44 V

Tapped-Inductor npiny=6:18, L, =0.22 uH, L, =29.4 uH

MOSFET FDS6990A, RDS(ON): 31 HIQ
Gate Driver UCC27201D
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Fig. 9. Individual substring characteristics.
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Fig. 10. Measured waveforms.
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proposed converter.
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