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报告摘要：

Very large scale integrated circuit (VLSI) is the hardware foundation of nowadays information and micro-electronics technology. Majority of the microprocessors, controllers, memory and digital logic devices adopts complementary metal-oxide-semiconductor (CMOS) on Si material. The entire CMOS fabrication process involves multiple steps such as epitaxial growth, photolithography, chemical/physical vapor deposition (CVD/PVD), ion implantation, plasma dry etching, chemical mechanical polishing (CMP), thermal annealing etc. Starting from 1970’s, the technology evolution among IC manufacturers advanced rapidly following the rule of Moore’s law. 22 nanometer process is the current technology node on the international technology roadmap of semiconductor industry. Accompanied with the shrinking in the size of gate length and dielectric thickness, quantum tunneling effect that promotes the leakage current and power consumption retards the further scalability of the chips. Various fabrication techniques have been developed to maturity during the last decade, including deep UV photography, high-k dielectrics, Si-on-insulator (SOI), fin-FET to overcome such difficulties, by IBM, Intel, TSMC, TI, STMicroelectronics, Global Foundries (previously AMD), Samsung and other companies. The next generation 14 nanometer node has entered initial production phase to match the market requirements especially from the emerging of the mobile and tablets devices. On the other hand, as predicated from the roadmap, the CMOS fabrication will hit ultimate limit of quantum effect when the transistor gate size reduces below 10nm, which is estimated in the year of 2018. Multiple chips stacking, or the 3D IC technology, is widely believed to be the successor to prolong the lifetime of Moore’s law. New fabrication methods such as through-Si-via (TSV), aligned die-to-wafer (D2W) and wafer-to-wafer (W2W) bonding, substrate thinning down, plasma activation etc help the 3D IC become manufacturable. Currently, 2.5D IC tape-out service, which is based on Si interposer and TSV techniques, has been announced by TSMC, Intel and Samsung. As we can foresee, the evolution of 3D IC will facilitate the prevalence of the multi-processor system-on-chip (MP SoC), altering the ecosystem in both semiconductor manufacturing and IC design industry.

报告人简介：

Dr. Qian Fan currently works as Semiconductor Processing Manager in Ostendo Technologies Inc, San Diego, CA, USA. He received the B.S. and M.S. degree in Information Science and Electrical Engineering Department of Zhejiang Univ, Hangzhou, China. In 2004, he entered Electrical and Computer Engineering Department, Virginia Commonwealth Univ, USA, and received his Ph.D degree in 2009. His research interests focus on compound semiconductor epitaxial growth, device fabrication and modeling, especially in the field of wide bandgap nitride semiconductor MOCVD growth, RF power device and photonics. 

In 2009, Dr. Qian Fan joined Ostendo Technologies Inc, where he participated and led a series of R&D projects sponsored by US Department of Defense, cooperated with University of California, Los Angeles and Stanford University. His research efforts are CMOS photonic devices, IC fabrication, wafer bonding, TSV, MEMS and 3D IC.

Dr. Qian Fan has 15+ papers published on top ranking journals including Applied Physics Letter, Proceedings of IEEE, Journal of Vacuum Science and Technology etc. He also had more than 10 conference publications on SPIE and MRS. Currently he is the member of MRS, SPIE and IEEE, and the co-owner of US patent #20120288995.   
