Negative transconductance differential in MoSe2/hBN/WSe: vertical structure
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Extensive research has been conducted on negative
differential transconductance (NDT) devices due to their
promise in many applications, such as low-power logical
circuits, memory, oscillation, and high-speed switching
[1-4]. This study demonstrates the fabrication of a hetero-
junction between MoSe, and coupled hBN/WSe,. The
heterojunction exhibits a broken gap band alignment, re-
sulting in the formation of electrostatically controlled
NDT on multilayered MoSe,, showing in the extensive
range of temperature. The NDT behavior observed in the
multilayer MoSe; can be explained by a vertical potential
barrier influenced by the temperature and bias voltage.
The NDT operation results from the interaction between
intralayer lateral transport and interlayer vertical
transport, representing a novel working mechanism. To
get a deeper understanding of the transport mechanisms
of the NDT device under different bias situations, an in-
vestigation was conducted on the electrical transport char-
acteristics at low temperatures (77-300 K). This approach
significantly streamlines the circuit design process com-
pared to traditional technologies to develop frequency
doublers and phase shift keying circuits [5,6].
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Fig.1. Conceptual framework and transport characteris-
tics of the negative differential transconductance device.
a. Schematic diagram of the NDT device. b. Transfer
characteristics of a device in linear and log scale (inset),
respectively. c,d. Output curves of the MoSe»/WSe;
and the MoSe»/hBN device were measured at the gate
voltage range.



