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Thanks to the atomically thin thicknesses, two-dimensional (2D) semiconductors are
known to show great controllability under electrostatic gating, holding promise for
applications in field-effect transistors (FETs). However, the integration of High-k gate oxides
on 2D semiconductors by the conventional method such as the atomic layer deposition
method is challenging because they have no dangling bonds on the surfaces, due to the van
der Waals nature. In this work, we show that tantalum oxide (TaO,) grown on TaS; by O3
exposure possesses the high dielectric property and can be used as a gate insulator of 2D
semiconductor FETs. We fabricated FETs by the van der Waals integration of MoS. and
TaO,/TaS. and found that the MoS.-based FETs show high on/off ratios as well as small
subthreshold swings. Our results have important implications for applications of TaO, grown
on TaS; to gate insulators in 2D semiconductor FETs.
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