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4. Objectives:  The primary objectives of this research are to enable improved computational

methods for predictive simulation based design of on-chip nanoscale vacuum field emission

devices and experimentally explore novel device and circuit designs for sensing applications.

5. Description:  In the last decade, on-chip devices that exploit nanoscale vacuum field emission

have attracted interest for low power digital, RF amplification, and gas sensing applications

because of their potential to exceed performance of traditional solid-state technologies -

particularly in high temperature austere and space environments. Predictable device operation

over long duration time scales and elevated temperatures is a key metric to enable technology

transition.  Our research team is exploring through both multi-physics simulation [1,2] and

experimentation [3,4] lateral on-chip field emission devices using both traditional and non-

traditional materials compatible with wafer-scale microfabrication methods.  Computational

methods for efficiently incorporating field emission and competing modes of carrier transport,

simulation based design of 2,3, and 4-terminal devices, nanoscale device fabrication with non-

traditional materials, and experimental characterization of fundamental emission mechanisms,

devices, and circuits under a variety of environmental conditions is all within the scope of this

topic.
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