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Abstract

Core technologies for integrating hydrogen gas sensor were investigated. In this study, the thermally
isolated micro-hot-plate with areas of 100x100-260x260 m° was fabricated by utilizing surface
micromachining technique that provides better manufacturing yield than bulk micromachining

counterpart. The optimum design of the sensor was performed by analyzing the thermal profile of the

structure obtained from a ANSYS simulator.

The 400-nm-thick polysilicon films doped with

phosphorus, the 300-nm-thick aluminum films, and the 200-nm-thick SnOgz(or ZnO)films were used as
the micro—heater material, the temperature sensor material, and the gas sensitive material, respectively.
The experimental results show that the developed gas sensors can detect Hz concentration as low as 1 ppm.
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Fig. 1. The cross section of the gas sensor
developed in this paper;(a) sensor cell

base, (b) micro hot-plate, (c) air gap.
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Table 1. The optimum deposition conditions of
the sensor materials.
Material ZnO SnO;
Power RF 240 W RF 800 W
Base Pressure < 7x107 Torr < 7x107 Torr
Working Presure 20m Torr 5m Torr
Target-Substrate
) 5 cm 5 cm
Distance
Substrate Temperature |Room Temperature(RT)[250-300 C
Sputtering Gas Ar:Q, = 3.7 Ar:0, = 2:8
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Fig. 3. The ANSYS simulation result showing

the temperature distribution profile of
the structure of a micro hot plate.
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