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Among transition metal dichalcogenides, molybdenum disulphide (MoS2) has gain tremendous
interest due to its unique physical and chemical properties arising at ultralow thickness. Due to its
weakly interacting layered bulk structure, exfoliated MoS2 is easily obtained and employed in
prototypical devices such as field effect transistors and photodetectors, characterizing its
semiconducting behavior and its suitability for low-power and ultra-scaled nano- and opto-
electronics. However, for industrialization, MoS2 synthesis on large scale with atomic thickness
control is mandatory and chemical vapor deposition approaches from Mo and S precursors are widely
used. In this framework, the sulfurization process at high temperature (~850°C) of a molybdenum
precursor solid thin film pre-deposited on a substrate has the peculiarity that the morphology of the
precursor film plays a primary role in driving most of the structural properties of the so-grown MoS2
nanosheets, as we recently reported for the granularity observed in MoS2 layers obtained from
sulfurization of electron-beam deposited films. Additionally, when our approach is coupled with a
pre-patterned rippled (SiO2) substrate we are able to introduce anisotropic structural modifications
to the grown MoS2 nanosheets, affecting their phonon modes depending on the ripple axis, and
inducing local strain and charge doping in close relation with the MoS2 corrugations. We explicit
such correlation by combining spatially resolved Raman spectroscopy and Kelvin probe microscopy.
We rationalize the observed local charge variability in the rippled MoS2 as due to morphology-related
modulations of the MoS2 workfunction. Finally, our approach allows a controllable tuning of the
anisotropy via substrate pattern engineering.
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