
Research Questions

Challenges in computing & memory

1) Data Movement Bottlenecks

2) Physical & Voltage Scaling

3) Power & Thermal

4) Chip-let

Memory MechanismDevice Implementation

STCO for On-Chip Weight Buffer
Purpose: 

Improve Compute-near-Memory (CnM) system area & energy

1) In AI, weight storage & movement are becoming a bottleneck

2) General Matrix Multiply is weight storage & move hungry

Results: CCD GEMM weight buffer can improve area & energy

1) Use sequential access, to change weight in NN’ layers

2) Use write-back, to keep data safety & data reuse

Purpose: 

Prove 3D IGZO CCD memory is a competitive technology for 

the large-scale Storage-Class-Memory application

Results: 1) delay 8 ns, 2) energy 71.15 fJ/bit/op, 3) bit area < 4F2

Memory 3D Hierarchy and Wafer-to-Wafer Hybrid Bonding

Word Lines and Drivers Dominate Delay and Energy

3D Integration & Weight Stationary Dataflow in CnM system

3D IGZO CCD is Better Then DDR3 DRAM & 28nm SRAM

DTCO for 3D IGZO CCD Memory

3D IGZO CCD is promising for large-scale SCM application in scaling, power, and data movement

1) 3D IGZO CCD memory is comparable with main-stream SRAM and DRAM at speed, power, and area

2) Compare with on-chip SRAM Cache, 3D IGZO CCD memory can improve area 2.95-131.26 X, and energy 1.32-4.33 X
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