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Soft Switching Control Method for Photovoltaic AC Module Flyback Inverter
using Synchronous Rectifier

Jin-Woo Jangl, Young-Ho Kiml, Bong-Yeon Choil, Yong-Chae JungZ, and Chung-Yuen Won T

Abstract - In this paper, high efficiency control method for flyback inverter with synchronous rectifier(SR)
based on photovoltaic AC modules is proposed. In this control method, the operation of SR 1is classified

according to the voltage spike across main switch Sp.

When the voltage spike across Sp is lower than the

rating voltage of Sp, the operation of active clamp circuit is interrupted for reducing the switching loss of
auxiliary switch. In this time, the SR is operated for soft-switching of Sp. When the voltage spike across Sp is

higher than the rating voltage of Sp, the operation of active circuit is activated for reducing the voltage spike.

The SR is operated for reducing the conduction loss of secondary output diode. Thus, a switching loss of the

main switch can be reduced in low power region, and weighted-efficiency can be improved. A theoretical

analysis and the design principle of the proposed method are provided. And validity is confirmed through

simulation and experimental results.

Keywords: voltage spike, synchronous rectifier(SR), soft switching, active clamp circuit, zero voltage switching(ZVS),

photovoltaic(PV)
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Table 1 Simulation and experimental parameter of
proposed interleaved flyback inverter

Parameter Value

Input voltage( Vi ) 25~40[ Vpc |
Output voltage( Viu ) 2200 Vs |
Output power( Py ) 2000 W1

Transformer turn ratio( n ) 6

Transformer magnetic inductance( Z,, ) 6.13[ uH ]
Transformer leakage inductance( Zy ) 0.8[ uH 1]
C-L filter inductance( L) 1l mH ]
Input capacitance( C;, ) 11[ mF 1]
Clamp capacitance( Caerre ) 4501 nF ]
DC-Link capacitance( Copu ) 1360 nF ]
C-L Filter capacitance( Cr) 33[ nF ]
Switching frequency( £, ) 700 kHz ]
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