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It has been seven years since I last received this award in 2019. Over these years,
industry—academia collaboration and research at National Tsing Hua University have
flourished. Not only has the overall research funding increased substantially, but the
scope and impact of our research on industry have also expanded significantly. I believe
that our recognition this time is closely related to the fact that our industry—academia
research on microwaves and plasmas generally emphasizes environmental

sustainability, energy efficiency, and carbon reduction.

Microwaves can influence plasmas, while plasmas can also generate microwaves.
The interactions between them are complex, dynamic, and highly diverse. Our research
can be broadly divided into three major areas: (1) microwave plasma, (2) microwave
processing of conventional materials, and (3) microwave processing of advanced

materials.
1. Microwave Plasma

Semiconductor plasma processing equipment is closely connected to Taiwan’s
world-leading semiconductor industry, and its importance cannot be overstated. At the
other end of the spectrum, magnetically confined high-temperature plasmas for nuclear
fusion energy are relevant to virtually every sector of the national economy and

represent one of the key technologies for addressing future energy challenges.
2. Microwave Processing of Conventional Materials

Our research on microwave magnetic materials is closely related to advances in
communications and defense technologies. We have developed approaches to
manipulate and control the microwave response of magnetic materials for various
applications. In addition, microwaves can significantly enhance the reactions involved
in biodiesel production. By combining microwave heating with catalysts, we have
demonstrated a biodiesel production process that is approximately 14 times faster than
conventional methods. This approach offers exceptionally high energy efficiency while

substantially reducing carbon emissions.
3. Microwave Processing of Advanced Materials

This area consists of two major research directions: microwave processing of
carbon fibers and microwave thermal processing of semiconductor materials. For
carbon fibers, we have developed a microwave carbon-fiber processor that reduces the
processing time of the highly energy-intensive oxidation stage by a factor of
approximately eight to nine. For semiconductor materials, we have proposed an
innovative high-temperature microwave thermal-processing system capable of
achieving highly uniform microwave heating. Microwave energy can selectively and

efficiently heat the sample while maintaining the surrounding chamber at nearly room



temperature. This approach therefore provides significant advantages in energy
efficiency, carbon reduction, and environmental, social, and governance (ESG)

performance.

Finally, on receiving this award, I would like to express my special appreciation
to Dr. Hsien-Wen Chao, our postdoctoral researcher, and Ms. Ya-Ting Ko. Dr. Chao has
played a key role in turning our concepts into practical technologies by developing a
variety of microwave reaction chambers and systems. Ms. Ko has provided invaluable
assistance in handling the extensive administrative work associated with our research
projects. I would also like to thank all the members of our laboratory, as well as our
many industrial collaborators who have given us opportunities to transform our

research into practical applications. Thank you all very much.



