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A Nonvolatile Al-Edge Processor with 4MB
SLC-MLC Hybrid-Mode ReRAM-SRAM

Compute-in-Memory-Fusion Unit
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Abstract

Artificial Intelligence (Al) edge devices tend to adopt high-capacity
non-volatile memory for compute-in-memory (CIM) to achieve
high energy efficiency and fast wake-up-to-response time while
maintaining sufficient accuracy. Previous Multi-Level Cell (MLC)
ReRAM-CIM solutions had limitations in terms of CMOS compatibility
and inference accuracy due to process-related variations. Existing
commercial CMOS-compatible ReRAM devices only guarantee

This work presents the first fully CMOS-integrated ReRAM-SRAM CIM-
fusion Al edge processor (Figure 3) to overcome individual challenges
in terms of functionality, performance, and manufacturability. The
processor utilizes the ReRAM-SRAM CIM-fusion structure, software-
hardware co-optimization, and on-chip adaptive local training. The
MLC ReRAM cell provides high storage density with sufficient memory
capacity to store the parameters of the entire neural network. The
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