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Abstract Semiconductor innovation primarily relies on process innovation using the cutting-edge

equipment. The manufacturing of semiconductors involves eight cirtical processes: etch,
photolithography, chemical vapor deposition (CVD), clean, metal, chemical mechanical planarization
(CMP), ion implentation, and diffusion. These processes are closely monitored using various different
metrology and inspection equipment.

A key feature of these processes is that they are surface reactions conducted using chemicals, with
plasma playing a critical role in their efficient execution. Advancing process equipment technology
necessitates a profound understanding of plasma physics, alongside the development of hardware,
software, and simulatin technologies for its ignition, control, and prediction. Moreover, metrology
techniques require an exceptionally high level of resolution and sensitivity to detect deviations as
small as 0.05nm, necessitating the use of light and electron beams and intricate optical methods.

This presentation will cover the essential and cutting-edge technologies understanding the physics
of process equipment, highlighting the need for ongoing development. It will also explore the
fundamental technologies required, such as plasma science, optics, simulation, artifical intelligence,
and robotics. Additionally, the presentation aims to discuss the area where physics majors can
contribute with interest from an engineering physics perspective.
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