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Abstract:

This paper proposed a novel 9T SRAM cell. The key idea is to separate the write and read
operations, resolving the inherent conflict in conventional cells like 6T SRAM cells.
Moreover, this cell is capable of performing in-memory computation as well. In this design,
the data node is floated during the write operation to improve the write margin, ensuring a
non-conflicting write operation within the cell. Moreover, to overcome the half-select issue,
the design employs both row-based and column-based signaling. The performance of the
proposed cell in an actual application is evaluated by simulating the LeNet-5 neural
network structure. Based on the computational capabilities of the proposed cell, based on
the in-memory AND/NAND and OR/NOR Boolean logic functions and the combination of
them to perform XNOR logic, the layers of the binarized LeNet-5 network are implemented
after circuit-level simulation. The results demonstrate that the energy consumption of the
proposed cell is significantly reduced by up to 46% compared to other existing structures.
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