
Highlight Narrative

Silicon-based transistors have been the key components in electronic devices for half 
a century. Further miniaturization of electronic devices is stymied by various issues 
including short channel effects and high heat dissipation. The use of carbon 
nanotubes, nanowires, and graphene in switching devices encounters similar issues 
as electron transport is based on tuning of conduction channels of these 
semiconducting materials. Here a new class of room temperature tunneling field 
effect transistors (FETs) is experimentally and theoretically investigated. It is shown 
that quasi-one-dimensional arrays of gold quantum dots (QDs) deposited on 
insulating boron nitride nanotubes (BNNTs) can become the tunneling channels of 
these FETs. These tunneling behaviors, by-passed many fundamental limits of current 
electronic devices include the short channel effects, current leakages, and high 
contact resistances of the semiconducting channels. The turn-on voltages of these 
FETs can be reduced by shortening channel lengths and applying gate voltages. 
Basically, a new paradigm of room temperature electronics is demonstrated by 
creatively combining metallic and insulating nanostructures without the use of 
semiconductors. 
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