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Thermally-assisted memories are a growing area of study in nanotechnology,
where heat is used to ease the switching between nonvolatile memory states [1].
Thermally-assisted switching provides high scalability, thermal stability, and low-power
programming. Molybdenum disulfide (MoS;), a transition metal dichalcogenide
(TMDC), is a wide bandgap semiconductor with a direct band structure when isolated in
monolayer form [2]. While previous studies have examined how the two-dimensional
(2D) semiconductor MoS; displays a transfer curve with a pronounced hysteresis at high
temperatures, there is little research which examines the temperature-dependent
characteristics of MoS, field-effect transistors (MOSFET) [3]. Our interest is on data
obtained at temperatures above 400 K, where our group has recently reported a novel
form of hysteresis, behavior that has not been reported previously. The essential property
that allows this memory behavior to be achieved is the hysteresis that appears in the
transfer curve of the transistor when the temperature is increased [4]. At the highest
temperatures studied (~500 K), the hysteresis exhibits a step-like change in drain current,
induced when sweeping the gate voltage upwards from an initial negative value [4,5]. By
using scanning probe microscopy, our study will explore the connection of this
phenomenon to charge injection/release in the gate insulator, and will also investigate
how the memory effect can be maintained by decreasing the temperature from 500 K to
room temperature. The nonvolatile nature of this memory effect makes it potentially
useful for memory technology.
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