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Motivation for β-(AlXGa1-X)2O3

Effects of Radiation on β-Ga2O3

Experimental Approach
Identification of Trap States using DLTS 

and DLOS

Conclusion

• Great interest in β-Ga2O3 electronic devices used in

radiation applications and environments.

• Ultra rad-hard electronic components

• High-performance detectors due to predicted high

atomic displacement energies.

• Incorporating β-(Al1-XGaX)2O3 epitaxial barrier layers on

β-Ga2O3 to create high sheet charge density

heterojunction transistors.

Goal: Perform trap measurements on a systematic series of 

β-(AlxGa1-x)2O3 used in barrier layers that will be a baseline 

for irradiation studies.

Doping and J-V Results

Current Density-VoltageDoping Concentration

• Net ionized doping concentrations reduced with an increase in Al conc.

• Outstanding I-V characteristics indication of excellent devices.

Higher tolerance to radiation compared to GaN

Introduces defect levels and increases concentrations

EC – 2.0 eV dominates carrier compensation 

linked to VGa defect complex

Objective: Initiate exploration of radiation-induced

defects in β-(Al1-XGaX)2O3 and β-(Al1-XGaX)2O3 / β-Ga2O3

heterostructures.

β-(AlxGa1-x)2O3 Growth Conditions:

Targeted Al fraction: 3%, 5%, 7%, 10%

Precursors: TMAl, TEGa, O2

Pressure: 20 torr

Temp: 880 C

Silane flow rate: 1 nmol/min
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• DLTS/DLOS detected five trap states in this range of           

β-(AlXGa1-X)2O3 alloy compositions.

• 98% of trap concentrations detected are attributable to EC-4,6, 

1.6, and 0.75 with slight variations in energy with Al content.

• Even the lowest composition of β-(Al0.03Ga0.97)2O3 has >100x 

higher trap concentration than β-Ga2O3 and this huge 

effect is under study.

• Overall, these samples are sufficient baseline candidates 

for subsequent radiation studies.

McGlone et al, JAP133, 045703 (2023)
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Defect States as Function of Al content in β-(AlXGa1-X)2O3

β-(AlXGa1-X)2O3 bandgap and Trap concentrations vs Al% 

• A small change with Al%, implies surface fermi-level pinning.

• Total NTrap increases with Al content. 

• Dominant states are at or near

EC-4.6, EC-1.6, and EC-0.75 eV, with

slight variations across this range of

Al content.

• Two other states are 

detected with orders of 

magnitude lower 

concentrations near   

EC-0.3 and EC-0.9 eV.
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Schottky diode test structures for 

Trap characterization
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