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The large scale fransfer of 2D materials on different substrate is one of the most important
challenge to use 2D materials inside electronic devices. The creation of 2D materials
membranes enables to reveal new properties for electronic, biosensors or quantum
technologies[1]. By taking advantage of the film suspension, we can easily determine its
mechanical properties thanks to classic characterization tools[2, 3]. Moreover, the 2D NEMS
manufacturing enables to explore more exotic properties of 2D Transition Metal
Dichalcogenides (TMD) as solid-solid metal to insulator fransition[4]. Based on this context, we
set up a similar membrane characterization using AFM as the one described here [2]
enabling to obtain the Young modulus of the MoSa2 film. By transferring 2D film on a substrate
with cavities and venting to evacuate the water used during the fransfer, we achieved to
obtain a suspended MoS2 membrane with a diameter of 13 um. In accordance with the
literature, we observed that larger and shallower is the cavity, harder is to obtain a
membrane [5]. Moreover, we have observed that circular and hexagonal cavities are more
adapted to suspend a 2D film above compared to square cavities. Indeed, as it can be
seenin (Figure 1), successfully suspending a membrane depends on the shape, the aspect
ratfio of the cavity but also the presence of venting. To corroborate these observations, a
numeric tool, which use SEM and optical microscopy images, will be developed to easily
determine the yield of suspended membranes obtained for every cavity size and shape.
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Figure 1: a, b, c: SEM images of suspended MoS2 above circular, square and hexagonal cavities
respectively. d: Largest obtained membrane in function of the cavity depth for each experimented
shape.
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