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2D semiconductors are one of the most promising materials for next generation
electronics. Readlizing wafer-scale continuous 2D monolayer semiconductor is still a
challenge. We developed an epitaxial phase conversion (EPC) process to meet this
requirements. The EPC process is a kind of two-step process, where sulfurization process was
carried out on pre-deposited Mo-containing films. Traditionally, two-step processes for 2D
MoS2 and other chalcogenides have suffered poor quality film and non-discontinuity at
monolayer thickness. The EPC process solves these problems by carefully preparing precursor
film and carefully controlling sulfurization process. The precursor film in the EPC process is
epitaxial MoO2 grown on 2" diameter sapphire substrate by pulsed laser deposition. This
epitaxial precursor contains significantly fewer defects compared with amorphous precursor
films, thus fewer defects are inherited by the EPC MoS: film. Thus, the EPC MoS: film quality is
much better. The EPC MoS: devices show field effect mobility between 10 ~ 30 cm?/vs,
which is the best among two-step process. The EPC MoS: fim could be readlized with
monolayer continuous and uniform at wafer scale, by carefully minimizing the Ar/S flow
dynamic fluctuation during sulfurization.
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Figure 2: wafer-scale Singe-crystalline MoS2 films with high electric performance
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