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Abstract

With the development of industry, miniaturization and densification of semiconductor components are
rapidly progressing. Particularly, as demand surges across various sectors, efficiency in productivity has
emerged as a crucial issue in semiconductor component manufacturing. Maximizing semiconductor
productivity requires real-time monitoring of semiconductor processes and continuous reflection of
the results to stabilize processes. However, various unexpected variables and errors in judgment that
occur during the process can cause significant losses in semiconductor productivity. Therefore, while
the development of a reliable manufacturing system is important, the importance of developing sensor
technology that can complement this and accurately monitor the process is also growing.

In this study, conducted a basic research on the concept of diagnostic sensors for thickness based
on the physical changes of thin films due to etching. It observed changes in resistance corresponding
to variations in thin film thickness as etching processes progressed, and conducted research on the
correlation between these physical changes and thickness variations. Furthermore, to assess the
reliability of thin film thickness measurement sensors, it conducted multiple measurements and
comparative analyses of physical changes in thin films according to various thicknesses.
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Fig. 1. In—situ Inductivity Coupled Plasma Dry etching system.
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Fig. 2. Schematic diagram of the basic design of the sensor.
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Fig. 3. Changes in thickness and surface resistance
according to the etching process.
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Fig. 6. (a) Changes in thickness and surface resistance due to the plasma process and the resulting expected etching
values through the sensor (b) Measurement of the etching cross—section through SEM.
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