Okazaki’s contribution to the lithography

Shinji Okazaki made pioneering contributions in resolution enhanced optical lithography and high-throughput electron-beam (EB) direct writing technology.  Until the early 1990’s, it was a general belief that the resolution in optical lithography could be improved only by employing either a shorter exposure wavelength or a lens system with higher numerical aperture.  While working at Hitachi’s Central Research Laboratory, he and his group proposed half-tone (attenuated) masks and chrome-less phase-shifting techniques (6, 7, 9), to demonstrate there is a way around.  They were awarded with the IEEE Paul Rappaport Award (6) in 1991.  Moreover, they proposed the use of anti-reflective coating on resist layer to reduce line width variations, which is one of the most important issues in critical dimensions below 100 nm.  These technologies that he led to develop are widely used today in fabricating modern VLSI devices (3, 12, 14-17).  

Okazaki made important contributions in EB direct-writing technology, too.  He and his group drastically increased the throughput by proposing the cell-projection exposure scheme (2), which was successfully implemented in Hitachi’s HL-Series EB Exposure Products (8).  Most of EB system suppliers these days use this scheme in their products.  Swelling-free resist materials that his team developed, coupled with the chemical amplification scheme, are also widely used in EB lithography (4,5).

Shinji Okazaki is one of engineers with highest accomplishment in the field of lithography for microelectronics.  His creativity has been well recorded in more than 150 papers presented in major journals and at international conferences, more than 50 invited/plenary talks and short course lectures, and 7 books and book chapters, which have materialized during his career.  His leadership is evidenced by the achievements of the groups he has led.  He has also made contributions in SPIE conference activities such as a plenary speaker, invited speaker, and session chairs . 

Okazaki also contributed to the Next Generation Lithography (NGL) Workshop sponsored by International SEMATECH since 1997 till 2001 as a task force member and the technical champion of EUV lithography.   He co-chaired the International EUVL Symposium sponsored International SEMATECH, ASET and MEDEA since 2003.  He was a member of Japanese lithography working group in the International Technology Roadmap for Semiconductors (ITRS).  In addition, he was a leader of the working group in the SEMI standard committee for the standardization of the half-tone (attenuated) phase shifting technique.

Evidence of technical contribution

(1) Since 1998, Dr. Okazaki has led EUV lithography at ASET, an consortium in the Japanese semiconductor industry sponsored by the Japanese government.  ASET is being run in cooperation with other entities such as International SEMATECH, IMEC and LETI.  To promote interactions among these organizations Okazaki has organized a series of international workshops and symposia between since 1999. 

(2) Okazaki has participated in various committees at government agencies such as NEDO, JSPS and FED for the investigation of the new technologies. He is an active member of Technical Working Group of Semiconductor Technology Roadmap of Japan (STRJ). 

(3) He taught a course, “VLSI Process Technology” for 6 years at Tokyo Institute of Technology, and “Fine Patterning Technology” at Osaka University for ４ years and “Lithography for VLSI” at Tokyo Institute of Technology, Waseda University.

He also taught a course of “English for Engineers” at Nihon Institute of Technology for 4 years.  He has been making lectures of lithography in the course of “Nano-Micro Engineering” at the graduate school of Tokyo University for 4years. 

At National Institute of Advanced Industrial Science and Technology, he has been giving courses for micro-fabrication　for more than 8 years.
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