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The eGaN® FET 
Journey Continues 

Design and Evaluation of a 10 MHz Gallium Nitride Based     
42 V DC-DC Converter 

Johan Strydom and David Reusch  

Efficient Power Conversion Corporation 
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Agenda 

• Requirements for HF hard switching 

• EPC8000 Series Parts 

• Experimental Results 

• Limiting Factors 

• Summary 
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HF Hard Switching  
Requirements 

• Reduce active area for lower power operation 

• Minimize Hard Switching Figure of Merit 

• Complete dv/dt immunity  

• Separate gate and power loops 

• Minimize power loop inductance 

• Minimize gate loop inductance 
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Device Size 

Gen 3 FOM 
EPC2014 
eGaN FET 
 

EPC8004  
eGaN FET 
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Hard Switching FOM 
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dv/dt Immunity 

EPC8004  
eGaN FET 

 

QGS1 QGD 

20V 40V 
QGS1>QGD 
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Optimum gate 
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ET Prototype Board 

EPC8010 

Bus caps 

SO-8 footprint 

EPC8010 
LM5113 
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di/dt interval 

dv/dt interval 

Rise time ~1.0 ns 
Total switching time ~1.2 ns 

2 ns/div and 10 V/div, 1 GHz 100:1 1pF TM probe 

42VIN at 1AOUT 

No measureable overshoot 

 75V/ns slew rate 
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EPC8005 

42VIN, 20VOUT, 10MHz 

Conduction 

Switching 

COSS 

Unaccounted losses 
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10 MHz switching, no load, large dead-time 

No-load Switching 

Initially slow 
rising edge 

Actual voltage commutation 
slopes are different, even 

though currents are the same 

10V/div, 100mA/div, 10ns/div 

Expected commutation based on 
eGaN FET COSS 
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Bootstrap QRR 

10 MHz switching, no load, large dead-time 10V/div, 100mA/div, 10ns/div 

Switch-node voltage 

Actual commutation based on total 
COSS – including IC capacitance 

Loss Breakdown 
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Conduction 

Switching 

COSS 

Unaccounted losses COSS Driver  

QRR Bootstrap diode 

Switching 

42VIN, 20VOUT, 10MHz 
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Calculated efficiency improvement 

eGaN FET Limited Efficiency 
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Summary 

• New devices enable higher switching frequencies 

• Switching 42V, 40W at 10MHz at 89% possible 

• Driver parasitics limit performance 

• Doubles light load losses 

• Further improvements in efficiency possible 
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The end of the road 
for silicon….. 

 
is the beginning of 

the eGaN FET 
journey! 
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