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Robust Multi-Molecular Recognition through Nano-Spatiotemporal Thermal Control
of Integrated Oxide Sensors
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In this study, we aimed to electrically identify diverse molecular species
using integrated sensor devices, enabled by thermal control technology for nano-electronic devices,
from sensors made from identical materials and structures. Specifically, we focused on (1)
integrating over 1000 oxide molecular sensor devices on a single chip and their molecular detection
operation, and (2) identifying molecules through nano-thermal control of integrated oxide molecular
sensor devices. As a result, we achieved one-chip integration and reliable operation of 1024 oxide
sensor devices through the use of lateral channel structures. Moreover, by employing spatiotemporal
thermal control technology, we measured a solution mimicking human urine, successfully demonstrating

the principle of biogas identification.
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