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Introduction  

g AlGaN/GaN HEMTs - potential to be operated at high power and high 
breakdown voltage not possible for silicon or GaAs based technologies.  

g Numerous efforts explored to enhance the breakdown voltage of GaN 
based HEMT devices.  

g The field plate (FP) structure effective for the high breakdown voltage 
AlGaN/GaN HEMT design but the  field distribution in the drift region 
needs optimization to minimize the specific on -resistance.  

g In this work, modeling and optimization performed with the 
demonstration of remarkably high breakdown voltage  (900 V) for 
AlGaN/GaN HEMT with a magnesium doping layer under the 2 -DEG 
channel by using Crosslight APSYS.  
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Device structure  
Cross-section view of 

AlGaN/GaN HEMT 

structure with a Mg 

doping layer. 

 

Charge density of 

1.1×1013 cm-2 caused by 

the piezo-electric & 

polarization dipole 

modeled along the upper 

side of the AlGaN/GaN 

interface to determine the 

2DEG sheet carrier 

concentration.  

Traps with its maximum concentration 1×1014cm-3, relative energy level of 1.1eV also defined 

to ensure an semi-insulating substrate. The substrate semi-insulating traps effective in 

suppressing substrate parasitic conduction. 

Ref: G. Xie et al, in Proceedings of The 22nd International Symposium on Power 

Semiconductor Devices & ICs, Hiroshima, Japan, June 6-10, 2010 
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Material parameters used  


