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The Next Generation of Computer Semiconductors: Determining the
Efficiency of EUV Photoresists

Maaz Hussain
Shaker High School, Latham, NY, USA

As semiconductor manufacturers attempt to advance chip technology more and more, EUV photolithography has
been a vital tool. However, there is still some information not completely known about the optimal application of this
technology. This study aims to target the consumable materials used in the process, photoresists, to make this
process more efficient. This can be especially useful during a global chip shortage, where manufacturers are
struggling to keep with the world's increasing need for semiconductor products. This experiment investigates which
EUV photoresists require the least amount of photons in order to fully react, also known as the gelling dose. The
Extreme Ultraviolet light Resist Outgassing and Exposure Tool (EUV ROX) was used to expose different resists to
various exposure levels. Ten resists were all given by the confidential sponsor of this experiment, a large
semiconductor manufacturer. The resists were exposed to photons emitting from a high energy plasma in different
sections by the EUV ROX. They were chemically developed and baked to reveal the final surface. The surface of
these resists were measured on the nanometric scale. This data was modeled and analyzed via MATLAB. This data
was compared with digital simulations to maintain accuracy. The ten resists were then compared by gelling dose and
final resist surface height. This experiment shows which resists are the most effective in terms of photons required.
This knowledge can be used by manufacturers to choose materials that require less time, energy, and money to be
used without changing expensive equipment.
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