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A review on ROM-SRAM hybrid compute-in-memory architecture

DU Xirui, YIN Guodong, CHEN Yiming, CHEONG Ling-An, YU Tianyi, YANG Huazhong, LI Xueqing~
(Department of Electronic Engineering. LFET/BNRist/SKLSNC, Tsinghua University.Beijing 100084 , China)

Abstract: Neural networks are representative algorithms of artificial intelligence, but their huge number of parameters poses new chal-
lenges to their hardware deployment at the edge. On the one hand, for the flexibility of applications, computing hardware is required to
be able to transfer the deployed model between tasks through parameter fine-tuning at the edge. On the other hand, in order to improve
computing energy efficiency and performance, it is necessary to implement large-capacity on-chip storage to reduce off-chip memory ac-
cess costs. The recently proposed ROM-SRAM hybrid compute-in-memory architecture is a promising solution under mature CMOS
technology. Thanks to the high-density ROM-based compute-in-memory, most of the weights of the neural network can be stored on the
chip, cutting the reliance on off-chip memory access. Meanwhile, SRAM-based compute-in-memory can provide flexibility for edge com-
pute-in-memory based on high-density ROM. To expand the design and application space of ROM-SRAM hybrid compute-in-memory

architecture, it is necessary to further improve the density of ROM-based compute-in-memory to support larger networks and explore
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solutions to obtain greater flexibility through a small amount of SRAM compute-in-memory. This paper introduces several common

techniques to improve the memory density of ROM-based compute-in-memory, as well as the neural network fine-tuning methods based

on the ROM-SRAM hybrid compute-in-memory architecture to improve flexibility. The solutions to the deployment of ultra-large-scale

neural networks and the bottleneck of dynamic matrix multiplication in large language models with long sequences are discussed, and the

outlook for the broad design space and application prospects of ROM-SRAM hybrid compute-in-memory architecture is provided.
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