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Abstract

This paper presents the cantilever beam pulse sensor, and the structure consists of the silicon
cantilever beam and Wheatstone bridge that contains cantilever beam roots four piezoresistors.
Based on the piezoresistive effect, when the cantilever top was touched by pulse force, the elastic
deformation of the cantilever beam occurred, which induced the change of the piezoresistive value
and the bridge output voltage, and finally the measurement of the pulse was realized. Based on the
sensor chip fabrication and packaging on the <100> orientations silicon substrate, when supply
voltage Vpp = 5.0 V, the cantilever beam output voltage is 111 mV under the 100 mg external force,
the sensor sensitivity is 0.54 mV/mg, and the accuracy rating is 5.90% F.S. Experimental results
show that the cantilever beam structure enables accomplish pulse measurement and possesses
high sensitivity.
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Figure 1. Basic structure schematic diagram of cantilever beam pulse sensor
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Figure 2. Operating principle of cantilever beam pulse sensor: (a) applied force
F =0 N; (b) applied force F#0 N
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Figure 3. Fabrication process of cantilever beam pulse sensor based on MEMS technology
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Figure 4. Photograph of the cantilever beam pulse chips:
(a) Front of the sensor chip; (b) Back of the sensor chip
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Figure 5. The static characteristics of cantilever beam pulse sensor: (a) The input and output curves between
experimental and fitting beeline; (b) Repeatability curve; (c) Hysteresis curve
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Figure 6. The principle diagram of the pulse signal processing circuit
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Figure 7. The program flow chart
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Figure 8. The figure of the pulse signal processing circuit: (a) Time start; (b) Time end
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