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Abstract
With the scaling of dimensions, the control of transistor gates weakens due to increased source-drain tunneling. Therefore, reducing the thickness of the transistor body is necessary to ensure effective electrostatic control. The utilization of new materials such as "ultra-thin" 2D semiconducting materials has garnered attention. In this presentation, I aim to provide an analysis and rationale regarding the potential for scaling device dimensions, potentially down to the 1nm technology node, utilizing 2D transition metal dichalcogenides (TMD) semiconductors. The in-depth analysis comparing 2D material and Si SRAM cells across different technology nodes indicates that 2D materials-based SRAM outperforms Si SRAM in terms of stability, read access time, write speed, and dynamic power efficiency. The benefits are especially pronounced in scaled-down technology nodes such as the 1 nm node.  However, several key challenges are yet to be addressed including large-area scalable growth of high-quality 2D materials, reducing contact resistance to p-type 2D semiconductors, and developing low-EOT high-k dielectrics which can be integrated with 2D materials without damaging the 2D materials.
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