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Google/IEEE requirements 

GAN implementation 

95% weighted efficiency 

EMC Class B (RF noise <1mV) 

DC voltage ripple(100hz)< 0,1V 

Enclosure Max Temp <60°C  

Volume < 600 cm³ 



www.cet-power.com 

How to achieve It ? 

*Robust  GaN dr iv ing  

 susta in ing h igh dV/dt  

 (130V/ns)  

 

* Act ive f i l ter  & MLC storage  

   

* Soft  switch ing (ZVS) 

 

* Output current  l imitat ion 

 

 

 

* High speed Current  

Measurement  

 

* Cu Honeycomb heats ink 

 

* Sandwich PCB structure  

 

* Shie lded N-order  f i l ter  
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Filters & 5 legs topology  
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ZVS & Phase shift 
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 How to use New Switches ? 
    

GaN 
IGBT 
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• No electrolytic capacitor (too big & less reliable)  

• Use of MLCC -> compacity, efficiency, lifetime 

 

Challenge : Size Reduction 
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Simulations: Output Inductor 
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Simulations: Circuit & Control 
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Thermal analysis : max 60°C 
enclosure   
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Airflow : simulation: 
 Pierre  
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Sandwich Structure 
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From IGBT to GaN…      

GAN implementation 

95% weighted efficiency 

EMC Class B (RF noise <1mV) 

DC voltage ripple(100hz)< 0,1V 

Enclosure Max Temp <60°C  

Volume < 220 cm³ for 2kW 
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How to Reuse Results  ? 

 * No cost limit on Google Challenge 

 *  Single DC/AC => «Energy Router»  

    Bidirectionnel AC/DC + DC//DC +DC//AC 
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From IGBT to GaN  … 

On 
Energy 
Router 
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AC/AC OF Energy Router 
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…to GaN w/ H2020 InRel NPower  

Goals:   Test Reliability of GaN on real  application 
 
Compare OnSemiconductor GaN Cascode / E-mode types with IGBT 
on AC/AC working conditions: 
 + Virtual Prototyping of GaN switches with U/I working conditions  
                                                                   from Spice simulation [done]   
 + Real Prototyping for max Efficiency comparison (CE+T)  
    3 demoboards : Cascode & E-mode GaN and SiC [in progress] 
 
 + Evaluate Reliability on small batch (10 pieces) at high [to be done] 
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Virtuel Prototyping on AC/AC  
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Results of Virtual Prototyping  

+   
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Conclusions   

1. On AC/AC converter, GaN losses@70kHz Cascode/140kHz e-mode 
evaluated w/ Virtual Prototyping are about half  of IGBT losses 
@20kHz  but magnetics losses are not yet included 
 

2. For the user, GaN implementation needs more EMC filter 
introducing extra losses so efficiency shall be considered globally   
 

3. GaN switches are still expansive (compare to IGBT & MOS) to be 
used in Industry but since Google challenge the reduction is 
about 10 but still need a 5 ratio if focusing on switch. 
   


