Power Electronics Using Nano-membrane Gallium Oxide
Bulk β-Ga2O3 has a wide bandgap energy of around 4.9eV, which should correspond to high critical fields for breakdown. This bandgap is even wider than those for materials such as silicon carbide (SiC ~3.3eV) or gallium nitride (GaN ~3.4eV) that are presently being developed for high-voltage and high-power applications. 
The drawback of β-Ga2O3 for such applications is a low thermal conductivity of 13W/m-K, compared with 150W/m-K for Si, 150−200W/m-K for GaN, and 360-400W/m-K for SiC. For power devices, thermal management requires high thermal conductivities to enable efficient heat dissipation. It is believed that thin layers of β-Ga2O3 integrated with more thermally conductive substrates could overcome the heat dissipation problem. Such integration has been demonstrated for low-power electronics based on layered materials such as graphene and metal dichalcogenides such as molybdenum disulfide (MoS2). A mechanical exfoliation technique was used to create nanomembranes of β-Ga2O3. Mechanical exfoliation with sticky tape applied to graphite is how graphene was first produced for characterization. Although β-Ga2O3 does not have the layered structure of graphene that has strong in-plane covalent bonds and weak intra-plane van der Waals bonding, mechanical exfoliation nevertheless results in nanomembranes of thickness between 20nm and 100nm. 
This result shows that nanomembrane β-Ga2O3 channel transistors can sustain and switch high voltages even when integrated in thin layer forms on foreign substrates. High thermal conductivity but electrically insulating layers such as AlN or BN can be used to help circumvent the low thermal conductivity of the β-Ga2O3 channel. The high-thermal-conductivity insulating layers can also serve as the gate insulator for the transistor
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