
PROCESSING-NEAR-MEMORY 
WITH CHIP LEVEL 3D-IC

MIAO LIU

BRIAN LI ON BEHALF OF MIAO LIU

MIAO LIU, DAVID WEI ZHANG, QINGQING SUN

FUDAN UNIVERSITY, SHANGHAI, CHINA



AGENDA

• Introduction

• 3DIC Roadmap

• SRAM-on-Logic Partitioning

• 2D vs 3D Area Benchmarking

• SRAM-on-Logic Implementation

• SRAM-on-Logic Advantage

• SRAM-on-Logic Challenge

• Conclusion



INTRODUCTION

• Issues: • Solution – Demo Case

Moore Law 
hard to
proceed

Bandwidth 
demanding 

from 
AI/Automotive

Power 
limitation

Cost limitation

3DIC

CA78

7nm

SRAM & Logic Separation

3D Implementation & SignOff



3DIC ROADMAP
Fan-Out Wafer Level Package (FOWLP)



3DIC ROADMAP
Chip-Level 3D: DRAM-on-Logic



3DIC ROADMAP
Chip-Level 3D: SRAM-on-Logic



3DIC ROADMAP
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SRAM-ON-LOGIC PARTITIONING
Logical Partition



SRAM-ON-LOGIC PARTITIONING
Feedthrough Insertion



SRAM-ON-LOGIC PARTITIONING
Multi-fanout Port Cloning



2D VS. 3D AREA BENCHMARKING
SRAM Die Layout



2D VS. 3D AREA BENCHMARKING
2D vs. 3D die edge length

Logic Length Logic area array_x array_space mem_x mem_y mem_area total_use_area 2D Length

1540 2371600 55.3 15 1109.8 872.09 967845.482 3339445.482 1827

1560 2433600 55.3 15 1109.8 872.09 967845.482 3401445.482 1844

1580 2496400 55.3 15 1109.8 872.09 967845.482 3464245.482 1861

1600 2560000 55.3 15 1109.8 872.09 967845.482 3527845.482 1878

1620 2624400 55.3 15 1109.8 872.09 967845.482 3592245.482 1895

1640 2689600 55.3 15 1109.8 872.09 967845.482 3657445.482 1912

1660 2755600 55.3 15 1109.8 872.09 967845.482 3723445.482 1930

1680 2822400 55.3 15 1109.8 872.09 967845.482 3790245.482 1947

1700 2890000 55.3 15 1109.8 872.09 967845.482 3857845.482 1964

1720 2958400 55.3 15 1109.8 872.09 967845.482 3926245.482 1981

1740 3027600 55.3 15 1109.8 872.09 967845.482 3995445.482 1999



SRAM-ON-LOGIC IMPLEMENTATION
Die-by-Die Flow



SRAM-ON-LOGIC IMPLEMENTATION
Concurrent Flow



SRAM-ON-LOGIC IMPLEMENTATION
3D vs. 2D PPA comparison



CHALLENGES & CONCLUSION
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