
◼3D FeFET PIM architecture for GCN (ISVLSI’23)

◼TLC 3D NAND Flash PIM for tree model (ICCAD’24)
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Background & Motivation
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High-density & Low-refresh-cost eDRAM Memory
[IEDM’24, DATE’20 & 21, TCAS-II’20, TVLSI’21, ISVLSI’23]

Energy-efficient & Reliable charge-domain CiM/CAM
[DAC’23, DATE’24, NC in submission]

High-density & High-perf. 3D mem.-based PIM arch.
[ICCAD’24, ISVLSI’23]

Ref: [1] H. Zhong et al., IEDM 2024; [2] H. Zhong et al., DAC 2023; [3] H. Zhong et al.,
ICCAD 2024; [4]H. Zhong et al., DATE 2020; [5] H. Zhong et al., DATE 2021; [6] H. Zhong
et al., TCAS-II 2020; [7] H. Zhong et al., TVLSI 2021; [8] [12] H. Zhong et al., ISVLSI 2023;
[9-10] T. Li*, H. Zhong* et al., DATE 2024 & ISVLSI 2023; [11] Z. Zhou*, H. Zhong* et al.,
NC in submission. Funding: NSFC under Grant: U21B2030 & 92264204, National Key R&D
Program of China under Grant 2019YFA0706100 & 2018YFB2202800.

High-density & low-refresh-cost eDRAM CiM/CAM

2T1N eDRAM (DATE’20)

127x

One-Shot Refresh (TCAS-II’20)

NEM relay-based dynamic TCAM

(DATE’21/TVLSI’21/ISVLSI’23)

Low-power & Reliable charge-domain CiM/CAM

High-density & High-perf. 3D mem.-based PIM arch.

Von Neumann arch.

CiM architecture

◼Task trend: Bigger data

◼Compute-in-Memory: Opportunities & Challenges

◼Framework: Higher density & Higher reliability

◼NEM Relay eDRAM: low refresh cost

◼AFeFET-based cap-less eDRAM CiM (IEDM’24)

Graph Conv. Network Cluster design: High parallelism End-to-end comparison

2647x, 58x & 18x speedup 
than CPU, GPU & 2D PIM

26708x, 1246x & 25x higher EE 
than CPU, GPU and 2D PIM

Block group: High parallelism IBC: Lower comparison latency End-to-end comparison

9.4x, 2.0x & 15.4x speedup 
than CPU, GPU & SLC 3D PIM

218x, 50x & 9.7x higher EE 
than CPU, GPU & SLC 3D PIM

12F2 charge-domain 2FCM CAM Fabricated 16×16 CAM array ML-CAM comparison

Highlight of the proposed CafeHD Capacitor sharing technique

◼FeFET-based charge-domain CiM for HDC (DATE’24)

◼Edit-tolerated charge-domain CAM (DAC’23)

◼FCM-based high-density CAM (NC in submission)


