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Where you walk, you will leave traces.
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Renowned for the thin-film technology development with innovation of materials and
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processes, especially for the applications of high-density magnetic memory, sensors
and solar cells. Accomplished important technology transfers to leading companies

with outstanding performance.
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Prospective of “TECO Award”

TECO award has been established for more than 20 years. With its spirit for
promoting progress on both technology and culture, TECO award has become the
most prestigious award in Taiwan. For scholars devoting on technology development,
getting the TECO award does not only reveal their novelty of research but confirm
their significant contributions to industry. Especially, TECO award inspires those who
have been devoted themselves on a specific topic for long time to build a solid
technology. To further increase the impacts of TECO award, the foundation can
invite awardees to provide their opinions on social or technological topics through

workshops, which can promptly give advices to government and industry.

History of Achievements

Prof. Chih-Huang Lai received his PhD. from Stanford University in 1997 and then
joined a magnetic head company in Silicon Valley. He joined Department of Materials
Science and Engineering, National Tsing Hua University in 1998 and became the first
Assistant Professor in the department. He worked on the magnetic memory (MRAM)
and storage for the first 10 years and started to work on CIGS thin film solar cells
since 2008. Although these two fields seem not to be correlated, he applied his core
capability-thin film sputtering technology to link both topics and achieved outstanding
outcomes. Prof. Lai is not only good at sputtering process and device fabrication, his
group owns the varieties of technology on design of sputtering tools and development
of target materials. Therefore, he can build a platform to bridge the academic research
with industrial applications. To be enlightened by his advisor at Stanford, Prof. Robert
White, Prof. Lai emphasizes the realization of his research into real applications. His
researches on magnetic and solar devices can both reach prototype products so that he
can provide guidelines for industry on the future development. He has awarded 36
patents and more than 200 SCI papers. He also has several technology transfers to

industry to strengthen its technical level.

Prof. Lai introduced an antiferromagnetic layer into novel magnetic memory devices
in 2019, which significantly enhances the thermal stability of memory cells without
increasing the writing current. This demonstration solves a long standing problem for
MRAM so the results are published in Nature Materials, a breakthrough for his



research career.

Technical Contributions

1. Academic Contribution:

The focus of Prof. Lai’s research is on the applications of thin films, especially on the
magnetic devices and solar cells. For magnetic thin films, he worked on magnetic
memory (MRAM) and obtained more than 10 patents. He is the key person to drive
the MRAM technology in Taiwan from academy to industry. He also worked on
high-density magnetic recording media. Through his novel “atomic scale sputtering”
process, he reached a record high density of FePt-based magnetic media. The related
results have been published on Nature Materials and Advanced Materials. Regarding
CIGS thin film solar cells, he invented a direct sputtering process from a quaternary
CIGS target, by which a high conversion efficiency over 15% can be achieved without
any post-selenization. The results have been published on Advanced Energy Materials
and Nano Energy. Because of his excellent performance on these fields, he was
awarded the outstanding research award three times from Ministry of Science and

Technology and recognized as an IEEE fellow and an MRS-T fellow.

2. Industry contribution

Prof. Lai has been closely collaborating with industry. In addition to industrial
research projects, he also has several important technology transfers to companies.
Prof. Lai established Tsing Hau-China Steel Engineering Research Center (ERC) for
advanced alloys, which supports the development of sputtering targets and special
alloys for China Steel Co. He also collaborates with the Hiwin group on CIGS solar
cells and promotes the integration of solar cells with buildings. Due to his exceptional
performance on the industrial contributions, he obtained the outstanding technology
transfer award from Ministry of Science and Technology and the outstanding

industry-university cooperation award from Tsing Hua University.

Future Prospects in Research

Prof. Lai has been working on thin film-based magnetic memory, sensors and solar
cells for decades. Because the advancement of MRAM will bring essential impacts
for semiconductor industry beyond Moore’s law, Prof. Lai will support our industry to
implement the key technology developed in the lab and to maintain Taiwan's
technological advantages in semiconductors. For the development of thin film solar
cells, he will strive to integrate solar cells with buildings and to contribute to

renewable energy.



