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Fabrication of Low Power Micro-heater for Micro-Gas Sensor
I. The Thermal Distribution Analysis by The Finite Element Method

*
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Abstract

The micro heater with PSG/SiaNs diaphragm and platinum heater pattern was designed for micro-gas sensor
fabrication. The platinum heater and the platinum electrode for sensing layer were designed on the same
plane and fabricated in the single photolithography process. The thermal analyses including temperature
distribution over the diaphragm and power consumption of the heater were carried by finite element method.
The thermal properties of the microsensor with both heater and sensing electrode on the same plane was
compared with that of the typical microsensor which had the structure of sensing layer/insulator/heater on
the diaphragm.
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Fig. 1. The device structures of micro-heater.
(a) The planar structure (b) The stack
structure
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Fig. 2. The finite element model of the device.
(a) The planar structure (b) The stack
structure
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Table 1. The temperatures of Pt heater, sensing layer and the radiation effect for the loading power

loading power
(W)

Temp. of heater
)

Temp. of sensing layer
()

Radiation energy
(W)

10.8

147

135

0.12(1.1%)

181

228

203

0.24(1.3%)

253

306

278

0.40(1.6%)

325

391

343

0.61(1.9%)

39.7

468

412

0.88(2.2%)
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