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This study proposes a novel infrared-visible light conversion device with a simple
structure to address the current limitations of infrared sensor arrays, which are
widely used in applications such as non-contact temperature detection, night
vision cameras, non—destructive testing, and gas detection. The proposed infrared
detector consists of a temperature-sensitive thin film, a reflective film, and an
infrared absorbing film, all supported by a low thermal conductivity thin film.
The infrared radiation emitted by the target object is absorbed by the infrared
absorbing film, converting it into temperature changes in each pixel. These
temperature changes are read by the temperature-sensitive thin film, which
utilizes the temperature-dependent intensity of light emission when exposed to
excitation ultraviolet rays to convert the temperature distribution into an
optical image. To enhance infrared detection sensitivity, two types of pixel
structures were proposed and their thermal responses were verified using finite
element analysis. The results showed that Design 1 exhibited a temperature rise
of 0.6° C, while Design 2 exhibited a rise of 0.3° C, indicating that Design 1
was superior in sensitivity, while Design 2 was better in terms of pixel filling
rate. Additionally, the thermal coupling between adjacent elements was negligible
in both designs. Furthermore, a fabrication process to realize the designed
detector was considered. Finally, a fabrication process incorporating anodic
bonding, reactive ion etching, and the use of sol-gel glass materials was proposed.
Inorganic glass was used as the base material for the temperature-sensitive thin
film, requiring the establishment of a film formation technology using the sol-
gel method. The optimal film formation conditions were explored by adjusting the

mixing ratios of TEOS, water, and ethanol, as well as spin coating conditions.



This study aims to clarify these process conditions and complete the temperature-
sensitive glass thin film, confirming the functionality of the proposed infrared
imaging device through numerical simulations and detailed examinations of the

fabrication process.
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