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Abstract 
The delay and power consumption are the major limitation for advanced 

microprocessor. To address these issues, previously we pioneered the 3D IC (IEDM 2004), 
where the package-level 3D IC has been implanted in real manufacture in 2016. 
Unfortunately, the interconnect density using package technology is limited by the small 
density of Through-Silicon Via (TSV). This is because the TSV requires large size of ~µm 
due to the limited aspect ratio via thinned Si wafer of ~50 µm, the mechanical strength of 
thinned Si wafer, and the thermal mismatch between Si wafer and TSV Cu. In this talk, 
monolithic 3D IC architecture using high-mobility MOSFET and memory devices will be 
presented. This is the enabling technology for future hardware of brain-mimicking IC. The 
3D IC is the present and future technology trend to improve the circuit speed, power 
consumption, integration density, down-scaling, cost, and performance gap to bio system. 
The 3D IC is especially important since the down-scaling 2D IC will soon reach the 
quantum-mechanical limit around 2020.  
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