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Abstract: Van der Waals heterostructures have garnered significant attention in recent research due to their
excellent electronic characteristics arising from the absence of dangling bonds and the exclusive reliance on Van
der Waals forces for interlayer coupling. However, most studies have been confined to fundamental research
employing the Scotch tape (mechanical exfoliation) method. We fabricated Van der Waals vertical heterojunction
transistors to advance this field using materials exclusively grown via chemical vapor deposition (CVD). CVD-
grown graphene was patterned through photolithography to serve as electrodes, while CVD-grown MoSe, was
employed as the pickup/transfer material, resulting in the realization of Van der Waals heterojunction transistors
with interlayer charge transfer effects. The electrical characteristics of the fabricated devices were thoroughly
examined. Additionally, we observed variations in the transistor’s performance based on the presence of defects
in MoSe; layer.
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Figure 1. (a) Schematic illustration of chemical vapor

deposition for graphene growth and (b) MoSe, growth.
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Figure 2. (a) Schematic illustration of the transfer process of
CVD-grown graphene on Cu foil and (b) the MoSe»-based
FETs.
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Figure 3. (a) Raman spectrum of CVD grown graphene. (b)
Raman spectra and (c) PL spectra of CVD grown MoSe;.
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Figure 4. (a) OM images of graphene patterned on Cu foil at

exposure times of 9 and 12 seconds. (b) OM images of
graphene patterned with our mask.
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Figure 5. (a) Schematic illustration of fabrication process of
MoSe,-based FETs. (b) An OM image of the pre-patterned
CVD-graphene, MoSe, and the fabricated device.
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Figure 6. Transfer curve and output curve of the (a) pristine

and (b) defective MoSe,-based FETs devices.
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