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Design of Planar Transformer for Flyback Photovoltaic
Micro Inverter

ZHU Yixin, HOU Dacheng, LIU Chunming, XU Dezhi
(School of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: A micro inverter can be directly connected to a photovoltaic board, and it has advantages such as a
simple structure, a small size and input output isolation. To expand the power range of the photovoltaic micro inverter,
two flyback converters can be interleaved and connected in parallel at the front stage DC-DC section, and an active
clamping circuit can be used to improve the efficiency of the micro inverter. In response to the issues of temperature
rise in a high-frequency power transformer and low power density in outdoor high-temperature environments, a planar
transformer applied to micro inverters is designed. First, the working principle for flyback micro inverters is analyzed.
Second, the electrical parameters and winding structure of the planar transformer are designed, and the magnetic density
distribution and loss of the planar transformer core are simulated using Maxwell software. Finally, a 220 W interleaved
parallel flyback micro inverter prototype was built for experimental testing. Experimental results proved the

effectiveness of the design, and the prototype can perform stable work.
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Fig. 1 Main circuit topology
R IR IR AR T D) T A8 I o B A AR A R
B AR F IR AN BT A Tl Z A FA7E 1
ANFELXI ], PRI 1] A H I DA FE B30T S4B
B BRI A i, BRI, 2
S ZVS AL AT
1.2 BEI/ERESH
S r it i 2 AR L R A, DR
oy T HSAIR, AR B B OB AR st T
VEAE S Tl i, SCAR IR SO L I P Y 2 %S
W BRI Ah . R ERS B R r e a8, AR
T L T E AT By RO R AR R B T
gt HAE 1A TR N IR an e 2 fs .
o,

IO nnn anonrinonn

o

L5

N ‘ t
S,~S;

o
ly

o

2 R ROE B KRR

Fig. 2 Key waveforms of flyback photovoltaic microinverter
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Fig. 3 Operating mode of active clamping flyback converter
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Fig. 4 Flow chart of design method for planar transformer
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Tab. 1 Technical indicatorsfor design of
planar transformer
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Tab. 2 Parameter s of design resultsfor planar transformer
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Fig. 6 Simulation results of planartransformer
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