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A Study of Thermal Performances for Micro Gas Sensor
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Abstract

A lever type NO, micro gas sensor was fabricated by MEMS technology. In order to heat up the
gas sensing material to a target temperature, a micro heater was built on the gas sensor. The sensing
material laid on the heater and electrodes and did not contact with the silicon base to minimize the
heat loss to the silicon base. The electric power to heat up the gas sensor to a target temperature was
measured. The temperature distribution of micro gas sensor was analyzed by -a CFD program. The
predicted electric power of micro heater to heat up the sensing material to the target temperature
showed a good agreement with the measured data. The design of micro gas sensor could be modified
to show more uniform temperature distribution and to consume less electric power by optimizing the
layout of micro heater and electrodes.
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(a) Structure of micro gas sensor’

(b) View of micro gas sensor

Fig. 1 Micro gas sensor fabricated by MEMS
technology
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(a) Modeling

(b) Mesh structure

Fig. 2 Mesh structure of micro gas sensor
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Table 1 Mesh type and number of each parts

Parts Mesh type | Number | Material
Micro heater hexahedral 2790 Ni
Sensor electrode | hexahedral 2049 Ni
Sensing material | hexahedral 2064 Sn0O,
Silicon base tetrahedral 120233 Si
Total 127136
Table 2 Material properties
Material ?{Z’;ﬁ?’ Sptf:f ) coflgfxmw Emissivity
Jkg -K| Wm-K
Sno, | 7310 | 227 45 0.5
Ni 8900 538 729 0.11
Si 2330 712 148 0.3
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Table 3 C value of each surface

Surfaces C
Vertical surface 0.56
Upper surface of 052

horizontal plate

Lower surface of

horizontal plate 0.26
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Fig. 3 Temperature distribution of micro heater and

sensor electrode (unit: K)
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Fig. 4 Temperature distribution of micro gas sensor
(unit: K)
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Fig. 5 Electric power and temperature of sensing

material
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(b) View of micro gas sensor
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Fig. 6 Micro gas sensor of low power consumption
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