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Fabrication of flexible hot film sensor array and its optimization

MA Bing-he,ZHAO Jian-guo, DENG Jin-jun, YUAN Wei-zheng

(Micro and Nano Electromechanical System Laboratory ,

Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: To measure the flow field distribution parameters on the aerodynamic surfaces of airplanes
and flow pipes, a hot film sensor array with the sensing material of nickel is fabricated on a polyimide
substrate by the MEMS technology. The flexible and thin (whole thickness less than 100 pm) sensor
array can be attached upon a curved surface (such as airfoil) to measure the temperature distribution
or flow parameters in a minimal invasion rapidly. The structure of sensor array is designed and the
fabrication techniques are presented based on the magnetron sputtering and heat annealing. Then, the
influences of the argon pressure, substrate temperature, sputtering power, and the annealing temper-
ature on the temperature coefficient of resistance( TCR) for the sensor is studied. Finally, a high TCR
of 4.64X10?*/°C with good linearity is obtained.
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Fig. 1 Schematic of flexible hot-film sensor array
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Fig. 2 Photo of flexible hot-film sensor arrary
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Fig. 3 Warp of substrate sputtered at high Ar pressure
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Fig.4 Warp of substrate sputtered at low Ar pressure
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Fig. 6 Relationship between substrate temperature

and TCR
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Fig. 7 Nickel film sputtered at lower power
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