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Single-phase Power Decoupling Method using fly-back converter with discontinuous current mode
Hiroki Watanabe, Student Member, Jun-ichi Itoh, senior Member (Nagaoka University of Technology)

This paper discusses a power decoupling method using fly-back converter with discontinuous current mode (DCM) for PV
micro-inverter. The proposed converter consists of the fly-back converter, voltage source inverter (VSI) and small capacitor. The
proposed method is not required an additional component and complicated control for power decoupling. Thus, it can achieve that the
cost reduction and the simple configuration. In addition, the sensor-less current control for maximum power point tracking (MPPT) is
proposed for cost reduction. From the experimental result, the second-order harmonics on the PV input current is reduced by 97% in

comparison with that in the current continuous mode (CCM).
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Fig.1 Fundamental configuration with fly-back converter.
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Fig.2 Relationship between input and output power.

Input power pi, Buffer power Pouf

- | bC | 7| bc e

S | DC AC

Fig.3 Power decoupling strategy of proposed circuit.
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Fig. 4 Primary current waveform.
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Fig. 5 Control block diagram.
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Table.1 Experimental parameter

Symbol Quantity value
Pout Output power 50 W
fow Switching frequency 80 kHz
Chut DC link capacitor 40 pF
Lm Magnetizing inductor 13 uH (DCM)
200 uH (CCM)
Load R-L load
fac Output frequency 50 Hz
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Fig. 6 Experimental result.
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Fig. 7 Comparison with second-order harmonics on input
current between CCM and DCM.



