
System Overview:
✓ Objective

• Address the critical need for a single-stage 
bidirectional isolated DC/AC converters 
presenting low cost and simple control for 
off-grid DER applications

✓ System
• Inertia-less Isolated Converter (IIC) 

achieves single-stage bidirectional 
power conversion through an ultra-low 
leakage, coaxially wound transformer, 
and eliminates intermediate energy 
storage

✓ Power Sources
• Multiport operability directly from PV 

panels and/or battery pack
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✓ “DC Bridge” Operation
• High-frequency, quasi-square-wave with a 

zero-voltage duration forms a high-
frequency link

✓ “AC Bridge” Operation
• Inertia-less Isolated Converter (IIC) 

achieves single-stage bidirectional 
power conversion through an ultra-low 
leakage, coaxially wound transformer, 
and eliminates intermediate energy 
storage

✓ ZVS/ZCS Operation 
• The AC bridge zero-state (3, 8) enables 

ZVS switching transitions for all AC 
bridge devices, this transition state 
also enables the DC bridge to dissipate 
the leakage current and each ZCS 
switching transitions. 

Operating Principle - Overview



Operating Principle - Parasitic Consideration



Simulation Results



Hardware Prototype



Hardware Prototype – Experimental Results



Hardware Prototype – ZVS/ZCS


