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Understand AlGaN spontaneous two-
dimensional electron gas formation

 First demonstration of two-dimensional electron gas (2DEG) in 
unintentionally doped (UID) AlyGa1-yN/AlxGa1-xN HEMT y > x > 0.6

 Apply advanced surface science to AlN/AlGaN to definitively determine 
physical source of 2DEG
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Understand AlGaN spontaneous two-
dimensional electron gas formation

 Use LEEM-PEEM to correlate Al(Ga)N surface structure, chemistry, & 
electronic properties at sub-m length scale

 Study as a function of growth conditions, oxidation, and post-growth 
thermal treatment
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Understand and control electronic 
properties of UWBG Al(Ga)N surface

1. Miao et al. J. Appl. Phys. 107 123713 (2010).
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Characterize UWBG AlGaN
heterostructures with AWE/Bristol

 Measuring  is critical to establishing AlGaN HEMTs
 Typically requires ohmic contacts

 SNL will work with AWE/Bristol to extract AlGaN heterostructure interface 
states and channel mobility from Schottky diodes
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SNL

After Bajaj et al. APL 105 263503 (2014).

AWE/Bristol C-V-f model for heterostructures

Waller et al., IEEE TED 2464 62 2015 



Reverse graded contacts with Ohio State

 Ohio State (Prof. Rajan) has demonstrated low resistance ohmic contacts 
to UWBG AlGaN

 SNL has provided graded AlGaN samples for contact re-growth by OSU

 Promising approach for a MESFET-type device

Potential path for re-growth free ohmic contacts


