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Development of Micro-Machined
Gas Sensing System
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A micro-machined gas sensing system based on SnO2 and organic sensing films was
integrated with CMOS signal processing chip. “Visual Basic” based control and measuring
software was also developed. A micro-heater with active area of 50 umX50 zm was
fabricated using silicon micro-machining technology. The patterned Pt/Ti layers were used
as the micro-heater and electrodes of gas sensitive layer. A low-stressed SiO2/SiN/SiOz
multi-layer film was used for insulating layer between the micro-heater and gas sensitive
layer. The micro-heater was heated up to 400C with 10mW input power in continuous
heating mode. SnO2 and organic thin films were deposited on the micro-heater for the gas
sensing film. The sensitivity of thin films for five kinds of gases (H2, CO, CH4, i-CaHio,
C2Hs0H) was tested. The SnOz2 film has high sensitivity to C2Hs0H, and the organic films
show high sensitivity to NHs. A one-chip CMOS control system of 5mm X 5mm chip size was
also reported. A control and measuring system to identify the gas species with GUI
(Graphical User Interface) was developed using “Visual Basic”, A/D and D/A interface.
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Fig.1 Cross sectional structure of the micro-
heater
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Fig.2 Topography of the micro-heater
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Fig.12 Schematic diagram of gas sensing system
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