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Design and Micromachining of Flexible Hot Film Sensor with

Insulating Cavity Underneath
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(Key Laboratory of Micro/Nano Systems for Aerospace of the Ministry of Education,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: To improve the sensitivity and dynamic performance, presented a new type of flexible hot film sensor
with a cavity underneath for thermal insulation, With FVM simulation and dynamic performance analysis, the
structural parameters of the cavity were determined, The double side micromachining processes of flexible hot
film sensor with the cavity underneath were proposed. The static and dynamic performance of two kinds of sen-
sor were studied in wind tunnel. Compared with the sensor without cavity, the new sensor shows 20% output

increase with the same input and time constant drop from 400 ps to 220 ps. This means higher sensitivity and

dynamic response speed were obtained.
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Fig.1 Structure of flexible hot film sensor with

insulating cavity underneath
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Fig.2 Temperature distribution with FVM simulation
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Fig. 3 Relationship between cavity depth and

sensing efficiency
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Fig.4 Relationship between cavity width and

sensing efficiency
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Table 1 Physical parameters of polymide and static air
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Fig.5 Flow diagram of micromachining processes
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Fig. 6 SEM photo of flexible hot film sensor
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Fig. 7 SEM section view of new sensor with

Insulating Cavity Underneath
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Fig. 8 Structure and morphology of cavity in

polymide substrate
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Fig.9 Comparison of sensors static output signal

between with and without cavity
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