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Power optimization design of silicon microheater of mine-used MEMS methane sensor

WANG Liying"*, QIN Shunli"?, MA Hongyu'*
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Xuzhou 221008, China; 2.Internet of Things(Perception Mine) Research Center,
China University of Mining and Technology, Xuzhou 221008, China)

Abstract: Power optimization design of silicon microheater of mine-used MEMS methane sensor was
carried out by use of ANSYS finite element software. Firstly, a calculation model of silicon resistivity
within certain temperature range was built on basis of known doping concentration. Then an orthogonal
test for dule-cantilever type silicon microheater with U shape was carried out according to the calculated
resistivity results in ANSYS software, which took doping concentration, distance between two cantilevers
and cantilever width as influence factors, so as to research influence of different factors on power of silicon
microheater. The test results show that cantilever width and doping concentration are main factors
influencing the power of silicon microheater, while distance between two cantilevers has little influence.
The power of silicon microheater decreases with decrease of cantilever width, and increases first then

decreases with increase of doping concentration. Power of silicon microheater can achieve the optimal value
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when cantilever width is 25 ym, doping concentration is 10" cm ° and distance between two cantilevers is

10 pm at 600 C.

Key words: coal mine safety; MEMS methane sensor; silicon microheater; power optimization; doping

concentration; finite element analysis; orthogonal test
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Fig. 1 Structure of silicon microheater with dule-cantilever
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Fig. 2 Calculated results of silicon resistivity
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Fig. 3 Simulation model of silicon microheater
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Fig. 4 Power simulation results of silicon microheater
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Table 2 Orthogonal test results of silicon microheater
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