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Silicon nanosheet transistors are considered the most promising candidate for next-generation device architectures because they offer improved electrostatic control, relatively high drive current and the feasibility of implementing devices with variable widths. Currently, gate-length scaling and high electrostatic control come from thinning down the Si channel, but in the future extreme gate-length scaling could be enabled by using monolayer TMDs. While silicon nanosheets integrated with monolayer TMD as the channel material are promising, both the performance of such devices and their potential fabrication processes still need to be explored. A TSMC-led team will describe a possible integration flow for 2D monolayer TMD-channel devices, and will address critical challenges in stacked 2D sheet architectures. They used these insights to build the first-ever monolayer MoS2 nanosheet FET in a gate-all-around (GAA) configuration. At a gate length of 40nm, the transistor exhibited an impressive ION ~410 µA/µm at VDS = 1V, achieved with a monolayer channel ~0.7 nm thin. The FET had a large ION/IOFF>1E8, and positive VTH ~1.4 V with nearly zero DIBL. The researchers say higher drive current can be achieved by stacking multiple channel layers.
