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• Background

• The Analysis Method of Winding Losses for Multi-Output Flyback 
Converter (MOFC) Planar Transformers

– The analysis method for MOFC Planar Transformer's winding loss

• Winding Design and Optimization of MOFC Planar Transformers

– Winding design of dual-output Flyback planar transformers

– A novel design of winding structure for MOFC planar transformers

• Experimental Results

• Summary
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 The wide bandgap devices (GaN) can 
help the system operate at the most 
suitable frequency for planar 
transformers.
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 Therefore, the winding loss mechanisms in single-
output and dual-output are consistent.
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Traditional Single-output FB
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 The total winding loss is 
the sum of the transformer 
part and the inductance 
part.
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 The chief contributor to total winding 
losses is the inductor component.

 The key to optimizing winding losses 
is the inductance part.

78W Single-output FB Planar Transformer
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 Main circuit: Dual-output QR Flyback
 Input voltage:  90-264Vac
 Vo1=12V, Io1=2.4A, Vo2=120V, Io2=0.4A
 Np : Ns1: Ns2 =14:1:9
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Magnetic Field Distribution of the Winding Structure
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 The total winding loss is high.
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The Equivalent Magnetic Circuit of Transformer Core
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Magnetic Field Distribution of the Improved 
Winding Structure
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78W Dual-Output TV Power Supply
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Traditional Core Structure：
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Distributed Air Gap：
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 In traditional Core, the 
improved winding 
structure get a 1.2% 
increase.

 In distributed air gap, 
the improved winding 
structure get a 0.3% 
increase.



Temperature of Different Planar Transformers
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•  In the MOFC, the proposed winding optimization method 
significantly reduces winding losses in planar transformers 
without increasing additional costs. 

• Utilizing the flat magnetic core structure with distributed air gaps 
not only reduces air gap leakage flux, but also significantly 
decreases stray flux, resulting in a substantial reduction in 
winding losses.
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