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Abstract

Static random-access memory (SRAM) offers fast access speed, low power consumption,
and excellent compatibility with standard CMOS processes. These characteristics make it
particularly suitable for emerging computing-in-memory (CIM) architectures, which aim to
address the performance bottlenecks of traditional Von Neumann systems caused by frequent

data transfers between memory and processing units.

In a CIM system, memory and computation are integrated into a single platform, allowing
basic operations to be executed directly within the CIM macro. This reduces the need to transfer
data back and forth, resulting in improved performance and lower energy consumption. By
applying CIM techniques to SRAM-based designs, our project aims to explore an efficient
architecture that not only accelerates data processing but also reduces system-level power
usage. This approach is especially promising for applications like Al inference on edge devices,

where both speed and energy efficiency are critical.

In our Special Topic, we implemented the High-bit Full-precision Multiply Cell (HFMC)
architecture as described in [1], and constructed the Double-Bit 6T SRAM (DBcell) structure
to support multiply-and-accumulate (MAC) operations. In our implementation, weights are
delivered through the DB-SRAM using dual wordlines (WL), while inputs are applied through
LBL and LBLB lines. To optimize the MAC operation, we designed and improved the channel-
wise adder tree (CAT) located beneath the HFMC array. Our enhanced CAT structure improves
the accumulation efficiency and overall compute performance, resulting in a better figure of

merit (FoM).
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3.2. DBcell & HFMC
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3.3 Channel-wise Adder Tree Design and Optimization
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3.4 Comparison of Adders: 28T, 14T, and PTL
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4. Experimental Results
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