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OBJECTIVES KEY ISSUES
• To derive optimal leakage

inductance and turns ratio
of dual-active bridge (DAB)
for high efficiency

• Selecting triple-phase-shift
(TPS) modulation scheme

• Minimization of conduction
and switching losses
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Modulation Parameters (𝐷!, 𝐷" , 𝐷#)

Transformer Parameters (𝐿, 𝑛)

Find optimal (𝐿∗, 𝑛∗) for Conduction Loss minimization
using ZVS-enhanced TPS modulation [1]

• Single-phase-shift
• Triple-phase shift

ü ZVS constraints
ü RMS current minimization

• Leakage inductance 𝐿, turns ratio 𝑛
• Optimization objective

ü Peak current minimization
ü Conduction loss minimization

Objective function 𝑳 𝒏 (number of turns)

Proposed Conduction loss
Cal. 28 µH 1.85 (-)
Exp. 28 µH 1.875 (15: 8)

Comparison [2] Peak current
Cal. 43 µH 1.95 (-)
Exp. 41 µH 1.875 (15: 8)

Parameter Value
Input voltage 𝑉! 600 V-800 V
Output voltage 𝑉" 300 V-500 V
Rated power 𝑃#$%&' 20 kW
Controller TMS320F28377D
Switching frequency 𝑓" 50 kHz
Dead time 𝑇() 300 ns
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Buck Boost

v Proposed optimal parameters improve efficiency at rated load 
across wide voltage range with optimal TPS modulation

v Objective function can be refined to reflect accurate loss 
characteristics of MOSFETs and transformers
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