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Transition metal dichalcogenide (TMD) with layered structure, has recently been considered as promising
candidate for next-generation flexible electronic and optoelectronic devices because of its superior electricdl,
optical, and mechanical properties[1] Scalability of thickness down to a monolayer and van der Waals
expitaxial structure without surface dangling bonds (consequently, native oxides) make TMD-based thin film
trangstors (TFTS) that are immune to the short channel effect (SCE) and provide very high field effect mobility
(~200 cm’/V-sec that is comparable to the universal mobility of Si), respectively.[2] In addition, an excellent
photo-detector with a wide spectral range from ultraviolet (UV) to close infrared (IR) is achievable with using
WSe,, since its energy bandgap varies between 1.2 eV (bulk) and 1.8 eV (monolayer), depending on layer
thickness.[3] However, one of the critical issues that hinders the successful integration of WSe, electronic and
optoelectronic devices is the lack of a reliable and controllable doping method. Such a component is essentia
for inducing a shift in the Fermi level, which subsequently enables wide modulations of its electrica and
optical properties.

In this work, we demonstrate n-doping method for WSe, on poly-4-vinylphenol and poly (melamine-co-
formaldehyde) (PVP/PMF) insulating layer and adjust the doping level of WSe, by controlling concentration
of PMF in the PVP/PMF layer. We investigated the doping of WSe, by PVP/PMF layer in terms of electronic
and optoelectronic devices using Raman spectroscopy, electrical measurements, and optical measurements.
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