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Abstract

Ultrawide bandgap semiconductors made from high Al content AlGaN alloys and Ga,0O; have promise for future rf
electronics and power switches. One of the key issues that arises from using these ternary alloys is the intrinsic low
thermal conductivity of AlGaN and Ga,0; and the low thermal boundary conductance at contacts with these alloys. This
requires careful design of the device architecture and layout in order to yield effective heat dissipation pathways for
AlGaN systems. In this talk, we will present modeling results which demonstrated specific regimes where cooling from
the backside or topside of the ultrawide bandgap devices provide the most efficient pathway for heat dissipation. We
will also present modeling and experimental results that demonstrate the effectiveness of the integration of high thermal
conductivity dielectrics on the heat dissipation efficiency in these devices. Limitations on the integration of these layers
through direct growth or bonding will be discussed. Finally, new opportunities to enhance heat transport in these
materials using the concept of digital alloy structural ordering will be presented.
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