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Growth of 2D semiconductors-based lateral homojunctions
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In this work, we have developed several chemical vapor deposition fCVD)
growth methods of transition metal dichalcogenides (molybdenum disulfide and tungsten disulfide)
monolayer. In particular, we have demonstrated a growth of monolayer molybdenum disulfide p-n diode
by substitutional doping. By adding a niobium source, which acts as an acceptor for molybdenum
disulfide (in general, molybdenum disulfide is an n-type semiconductor due to its surface sulfur
vacancies), in the CVD growth, we have succeeded to synthesis partially-Nb-doped monolayer
molybdenum disulfide crystals. Local niobium doping was confirmed by X-ray photoelectron
spectroscopy. The crystal showed position-dependent p- and n-type semiconductor behavior and a clear
diode operation at the p-n junction region: showing the successful formation of monolayer
molybdenum disulfide p-n diode by local substitutional doping.
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