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Trends for Isolated DC/DC Converters
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Popular Topology for MHz DCX
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Density Comparison among DCXs

仅限PMIC会员单位内部使用，不得外传



5

Power Management Innovation Consortium

Primary Conduction Loss Model of DCXs
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Series-connected low NFoM devices
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Interwinding Capacitance Sinking Magnetizing Current in 
PCB Transformer
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Larger Magnetizing Current Leads to Higher Eddy 
Current Loss in Windings
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Interwinding Cap Sinking Current is Reduced 
Significantly by Cellular Topology
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Smaller magnetizing current and smaller eddy current 
loss in cellular DCX
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1st Generation 380V/12V Cellular DCX Using Low Voltage Devices
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CM Noise Conducting Path of the Half-bridge SRC DCX
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Cellular SRC with Static Points for Smaller CM 
Current and Noise
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Common-mode Noise Cancellation with Inversing 
Driving Logic in the Cellular DCX
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Large Driving Loss when Using Drive ICs
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Lower Driving Speed Results in Less Driving Loss in 
Resonant Driver
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Driving Loss Reduced Significantly By the Resonant 
Drive Transformer
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Integrating More PCB Layers for Power Density 
Optimization
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2nd Generation 380V/12V DCX Using Resonant Drive 
Transformer and Integrated Power Transformer
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Less Power Density Improvement when Further 
Reducing the Thickness of Plate Core
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Multi-window EI Core for Shrinking Plate Thickness
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The Requirement for Even Flux Distribution in Multi-
_x0002_
Window EI Core
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Comparison Between the Prototype Using U Cores (2G) 
and Multi-window EI Core (3G)
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Loss Breakdown of the 3G Prototype
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Eddy Current Loss of the Windings

仅限PMIC会员单位内部使用，不得外传



26

Power Management Innovation Consortium

Typical Termination Loss Reduction Methods and 
4th Generation Prototype
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Efficiency Improvement with Termination Optimization
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Evolution of 1MHz 380V/12V 2kW Prototypes
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380V-12V DC/DC模块技术发展
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Backup - Appendix A —— Calculation of the Airgap
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Backup - Appendix B —— No Airgap on Side Core Legs
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Larger td Leads to Less Pri. Conduction Loss
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Larger td Results in higher RMS Current in Windings
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Great Challenge between Pris. and Winding Loss at 
MHz Level Achieving High Efficiency
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Achieve High Efficiency at MHz when Using Series 
Connected Low NFoM Devices
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