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Questions: ~ Berlin 4 -
= How to design a planar transformer for a High Freqguency Dual-Active-Bridge (DAB) converter? £ ’ }

= What Is the effect of inter-winding capacitance?

Introduction and context Designh parameters

= FEM magnetostatic simulations (Ansys

afing sy oskng arfx = Design of a DAB converter with Maxwell) used to compute inductance
model high frequency GaN switches. No interleaving - Alternative interleaving selected
(D g‘g vrl(D = "Full PCB" technology, including Y | | |
transformer windings (planar) = Prototypes built to validate design
2t cufms oli ot = Focus on transformer design = Final design: 400 pF inter-winding
capacitance, 450 nH leakage inductance
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Alternative interleaving only half the
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. = Prototype build and tested

10° * — Measurement
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1., = Model proposed
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= Very good match up to
1MHz
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= Both inter- and intra-winding capacitances add to devices N

capacitances B T e

= Zero voltage switching requires energy transfer from o
capacitances to leakage inductance

= Reduction of ZVS range T Conclusions:
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Effect of transtormer /
capacitances ’ = Planar transformer structure may be used for this
Soft switching limit / y

on the primary side high freguency DAB application.
B \ o = Both low Inter-windings capacitance and leakage

|| || %’Operating point

1 " o iInductance are required: use of alternative interleaving

T~ = Even with the low capacitance values achieved, the soft-
Soft switching limit

on the secondary side switching operating range of the DAB is affected and
5 10 ! special modulations techniques will be used
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