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Design and research of terahertz graphene patch type high
temperature sensor

3.1

Zhai Rongding”?*'  Wu Qiannan""**' Wang Jungiang'® Su Ningning''*’ Li Mengwei'*

(1. Academy for Advanced Interdisciplinary Research,North University of China, North University of China, Taiyuan 030051, China;
2. School of Semiconductor and Physics, North University of China, Taiyuan 030051, China;
3. Center for Microsystem Integration, North University of China, Taiyuan 030051, China;
4, School of Science, North University of China, Taiyuan 030051,China)

Abstract; A terahertz graphene patch-type high-temperature sensor is designed to solve the problems of the small
temperature measurement range, large size, and low sensitivity. The sensor is composed of a hexagonal graphene film,
an alumina substrate. and a three-layer gold structure. The characteristic size of the terahertz MEMS high temperature
sensor with large range and high sensitivity is obtained by optimizing the graphene structure size and alumina substrate
thickness. The results show that the temperature sensor can measure temperatures ranging from 25 C to 1 050 C in
a frequency range of 3. 0~5.0 THz, with a sensitivity of 0. 259 GHz/°C and an overall volume of 20 pm X 21 pmX
14.5 pm. The sensor has excellent sensing performance and a wide temperature range, allowing it to provide a
technical method for measuring the temperature of an aero-engine, rocket launch system, or harsh environment
monitoring system in a high temperature environment.
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