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2D materials are promising candidates for next generation devices. Especially, switching behavior [1] has been demonstrated with TMD like MoS2, which allows the manufacturing of memristors [2] or high cut-off frequency RF switches [3]. Nevertheless, the high growth temperature of 2D material by physical or chemical methods prevents their direct integration in circuits. An intermediate transfer step from the growth substrate to the final substrate is necessary to achieve their large-scale integration. Today, most publications are based on individual devices with a great lack of reproducibility and statistics. Here, we report the successful large-scale integration of MoS2 in memristors reaching the current state of the art.
In this work, planar bottom electrodes are patterned on a 200 mm wafer by standard process from microelectronics. About 250 dies of 1 cm² were thus obtained. A large-scale process flow is developed by transferring and patterning MoS2 and top electrodes on the dies, vertical memories and RF switches are performed with the following structure: bottom electrode/2D material/top electrode. Morphological characterizations by SEM, AFM, Raman spectroscopy show the good quality of the fabrication process.
	Memories and radio-frequency devices are characterized exhibiting a reproducible resistance-switching behavior. Several cycles (7) are observed on several devices. The ION/IOFF ratio is around 104. RF performances are also highlighted a typical behavior of RF switches devices with OFF-state and ON-state.

References: 
[bookmark: _GoBack][1]	A. A. Bessonov et al,« Layered memristive and memcapacitive switches for printable electronics », Nat. Mater., vol. 14, no 2, Art. no 2, febr. 2015, doi: 10.1038/nmat4135.
[2]	S. Bhattacharjee et al., « Insights into Multilevel Resistive Switching in Monolayer MoS2 », ACS Appl. Mater. Interfaces, vol. 12, no 5, p. 6022‑6029, febr. 2020, doi: 10.1021/acsami.9b15677.
[3]	R. Ge et al., « Atomristor: Nonvolatile Resistance Switching in Atomic Sheets of Transition Metal Dichalcogenides », Nano Lett., vol. 18, no 1, p. 434‑441, jan. 2018, doi: 10.1021/acs.nanolett.7b04342.

Acknowledgment: This work has been performed with the help of the “Plateforme Technologique Amont ” of Grenoble, with the financial support of CNRS Renatech network.


image1.png
P::itiers

THE NANOSCIENCE MEETING





image2.png
<*c’Nano @




image3.png
OOOOOOOOOO




