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Fig.1 SEM picture of the fabricated sensor
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Fig.2 Device fabrication process flow
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Tablel Thermal response time constants of M HP un-
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Sudy and Fabrication of a Low Gas Pressure Sensor with Micro- Hotplate

Zhang Fengtian, Tang Zhen'an, YuJun, Jin Rencheng, Gao Renjing, and Jiang Shengfeng

( Key L aboratory of Microsystem and Micro- Fabrication, Deptartmen of Electronic Engineering,

Dalian University of Technology, Dalian 116024, China)

Abstract : A low gas pressure sensor based on micro-hotplate (M HP) is designed and success ully fabricated by a standard
CMOS process followed by surface micromaching. The M HP has dimensons of 7% m x 7% m and is suspended by four micro-
bridges which form a 0. 34 m air gap below it. The bridges are 21 m wide and 60 m long. A transient heat transer equation of
M HP with a constant-current operation mode is established based on the classical Fourier’ s andysis and solved numericaly u-
sing the fourthrorder Runge Kutta scheme. The results of the transent analyss are used to analyze steady- state heat transer.
Results show that thermal response time is on the level of milliseconds and decreases if gas pressure increases. Thermal loss
through the bridgesis the main factor in the low-pressure range ,while gaseous heat conduction dominates in the high-pressure
range. The fabricated sensor shows a measurement range from 1 to 10° Pa. The measured relationship between the heating power

and gas pressure isin agreement with theoretical results.
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