This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.
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Advantage: Tunable ultra-wide band gap prevents breakdown
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Disadvantage: Alloys have relatively low thermal conductivity
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Literature Summary
1. Inconsistent magnitude of thermal conductivity
2. Contradictory temperature trends

3. Missing data for tech-relevant AIN-rich compositions
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AlGaN SiGe
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Composition Results
1. Observe typical bathtub shape of alloys with composition
2. Magnitudes on par with other alloys
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Temperature Results
1. Observed typical negative or flat trend with temperature
2. Trends follow those expected for a random alloy
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AlGaN (d = ~1 um)
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Temperature Results
1. Observed typical flat trend with temperature at all compositions
2. Flat trend due to both size and alloying effects
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Size Effects
1. Alloy scattering affects high frequency modes
2. Thermal conductivity dominated by low frequency high MFP modes
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Size Effects
1. GaN conductivity varies by orders of magnitude depending on size
2. Bulk thermal conductivity not reached until 100 microns
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Model Fit
1. Fit Debye Model to our temperature and composition dependent data
2. Used scattering rate parameters to investigate size effects
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Size Effects
1. AlGaN conductivity varies by ~1 order of magnitude with size
2. Experiment accurately matches model
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Size Effects
1. Bulk thickness depends on composition (~2 orders of magnitude)
2. Bulk thermal conductivity not reached until 7 mm in 50/50 AlGaN
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1. AlGaN behaves as expected for a random alloy
2. Thermal Conductivity of Alloys strongly dependent on size
3. Debye model can be used to accurately predict thermal transport

Better Material, Better Property, Better Device
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