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Abstract 
Title: Switching with semiconductor nanowires
Jasulaneca L, Meija R, Kosmaca J, Livshits A I, Erts D  
Institute of Chemical Physics, University of Latvia, Latvia
Nanoelectromechanical systems (NEMS) carry the versatility of microelectromechanical systems (MEMS) over to the nanoscale and can be applied as transducers, sensors and logic elements. NEM switches exploit electrostatic instability to switch from OFF to ON state by physically closing a conducting path in a circuit. These novel devices hold promise for ideal switching properties, zero off-state leakage current and operation at extreme conditions, but currently suffer from poor reliability.
The present study investigated the NEM switching of semiconductor Bi2Se3 nanobelts and GeSn alloy nanowires as potential candidate materials for NEM switch active elements. We proposed that combined AC+DC voltage assisted switching will reduce the jump-in voltage and theoretically analysed the conditions for switching on. Experimental devices were constructed from nanowires and gold electrodes and their operational principles were explored in situ inside scanning electron microscope. Repeatable switching was demonstrated for both GeSn alloy and Bi2Se3 nanowires. We showed that jump-in voltage can be reduced up to 3 times by adding AC field at the nanowire resonance frequency to the DC field. For the case of Bi2Se3 nanobelts, AC+DC actuation was the only means of switching on the device without immediate burn-out damage. Our results confirm that GeSn alloy nanowires and Bi2Se3 nanobelts are good candidates for prospective switch devices. AC+DC switching method provides simple means for increasing the reliability and decreasing power of NEM switch devices. 
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