
Interactions between blocking and 
overshoot voltages of LLC SR MOSFETs 
 
International Workshop on Power Supply On Chip (PwrSoC) 
 
October 3-5 2016, Madrid, Spain 

Authors: Sylvain Leomant, Olivier Guillemant, Roesch Maximilian, Anita Risteska, Martin Poelzl 



 Few words about Infineon Villach, AT 

Large portfolio covering 4 segments: 

Villach site, 2015, around 3000emp 
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Interactions between blocking and overshoot 
voltages of LLC SR MOSFETs 

 This work: Rectifier stage for Server Power supply with efficiency levels >94% 

 Safe operation when overshoot voltage < 80% of the device rating (i.e. 32V for a 40V MOSFET) 

 !!! Replacing the 40V rated MOSFET by a 45V MOSFET can lead to a higher overshoot!!! 

         -> Safety margin still not fulfilled! 
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Interactions between blocking and overshoot 
voltages of LLC SR MOSFETs 

Voltage overshoot @Turn-off -> energy transfer 
from loop inductance to output capacitance. 

Field Plate Trench MOSFET: 

 

Output capacitance 

• Coss=Cdg+Cds+Cfp  

 

 

• Cfp depends on Field oxide, Trench 
depth, Epi Doping (high interactions 
with the device voltage rating) 

 

• CossL/CossH new metric introduced (see 
next slide)  

 

 

• 45V with non optimized CossL/CossH has a 
higher overshoot than a 40V 
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Ref: Mösslacher C. et l. “Improving Efficiency of Synchronous Rectification 
by Analysis of the Mosfet Power Loss Mechanism“ PCIM2009 

Simplified overshoot model (Ref):  

Qoss@VDS< UT 

Coss@VDS> UT 
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• Qrr negligible (for 40V-45V MOSFETs and application in focus) 
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Interactions between blocking and overshoot 
voltages of LLC SR MOSFETs 

 In-house application tests & Characterization:  

40V part 

Higher Overshoot 

For the 45V 

Correlating with  

Coss curves 

(CossL/CossH) optimization possible due to UT fixed to ~25V 

within our application 
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Interactions between blocking and overshoot 
voltages of LLC SR MOSFETs 

Parameters Variant1 Variant2 

Ron10.A (mΩ.mm2) +13% +14% 

FOMg (mΩ.nC) +9% +10% 

CossL/CossH +5% +10% 

Sim. VDS overshoot <3% +19% 

 Simulation results: 

Variant2 

„Low effort/scaling 45V FET“ 

Variant1 

„Optimized 45V FET“ 

Coss shaping successfully employed: 
same overshoot  voltage  for a 45V 
rated device as for the reference 
technology (40V). 

NB: 45V technology variants compared to 40V 

VDS spike ≤ 36V  OK  „Reference 40V FET“ 
VDS spike > 36V  BAD 

VDS spike > 32V  BAD 
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Interactions between blocking and overshoot 
voltages of LLC SR MOSFETs 

Conclusion: 

 Overshoot is application specific (Qrr, Qoss..) 

 In-depth analysis with electrical charac. and simulation data. 

 CossL/CossH metric defined 

 45V cell-level geometry fine-tuned(no add. passives integrated) 

allowing overshoot optimization with low area penalty. 

Reliable, Efficient and Cost-driven system 
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