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Constant temperature thermal vacuum sensor based on micro-hotplate
ZHANG Feng-tian"'? , TANG Zhen-an®,YU Jun?, WANG Jia-qi*

(1. Electronic Engineering Institute , Chinese Academy of Engineering Physics, Mianyang 621900,China;
2. Department of Electronic Engineering , Dalian University of Technology ., Dalian 116024 ,China)

Abstract: To study the characteristics of Micro-hotplate(MHP)based vaccum sensor at constant tem-
perature working mode, the influences of working temperature and dimensions on the working charac-
teristics of MHP-based thermal vacuum sensor at constant temperature was analyzed based on the
thermal analysis of MHP. An MHP-based thermal vacuum sensor was designed in the supporting
beams of 65 ym long and 21 pm wide, and the gas gap below micro-hotplate of 0.5 pm. The micro
sensor was fabricated successfully with surface micromachining technology. The testing results show
that the fabricated vacuum sensor is sensitive in pressure range of 2~10° Pa and the sensor response
characteristics are consistent with the theoretical calculated results.
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Fig. 1  Schematic diagram of MHP-based thermal

vacuum sensor
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Fig. 2 Relation between heating currents and gas

pressures
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Fig. 3 Relation between heat dissipations through
various approaches of heat transfer and gas

pressures
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Fig. 4 Sensor outputs versus gas pressures
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Fig. 5 Effect of supporting beam lengths on sensor

response curves
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Fig. 6 SEM of MHP-based thermal vacuum sensor
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(a)Circuit under constant temperature
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(b) Sensor response curves under constant temperatures
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