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Structure Design of Micro Touch Sensor Array
o Ligun DU*, Guiryong KWON*, Fumihito ARAI*, Toshio FUKUDA *

Kouichi ITOIGAWA**, Yasunori TUKAHARA**

Abstract:

The micro touch sensor array is fabricated by Ti substrate and PZT thin film. PZT thin film is synthesized by

hydrothermal method and used as both micro sensor and micro actuator. Micro touch sensor array is not only simple to suit for
miniaturization, but also robust against the disturbance. It will have numerous areas of application instead of conventional switch
based on the mechanical contact. In this study, structure design of micro touch sensor array is presented. The main focus of
structure design is on improving the sensitivity of micro touch sensor array. A mathematical model, which is used to optimize
structure design of micro touch sensor array, is derived. According to cantilever beam theory, the frequency response to electric
output of micro touch sensor unit has been discussed. The effects of changing physical parameters such as the location of the
electrodes of PZT actuation and sense layer, and the length of the electrodes of PZT layers are studied. Based on the maximum
output of micro touch sensor unit, the optimal structure has been obtained from both sides of analysis and experiment.

Keywords: optimal design, hydrothermal method, piezoelectric thin film, micro touch sensor, sensitivity
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Fig. 2 Photograph of three micro touch sensor units
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Fig. 4 Concept photo of micro touch sensor application
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Fig. 5 Schema of the hydrothermal method for PZT thin film
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Table 1: Physical parameters of sensor unit

Ti PZT PZT
substrate actuator sensor
Length (mm) 5.0 5.0 5.0
Width (mm) 2 2 2
Thickness (um) 25 10 10
Density(Kg/m3) 4.5x103 15x108 15x108
Young's 120x10° 200x10° 200x109
modulus(N/m?2)
Dsi(m/v) 9.35x1011  9.35x10-11
Co(F) 7.1x108
Input volt (V) 10
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Fig. 7 The relationship between frequency and output voltage
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Table 2: Optimal length of actuation and sense layers

Excited Ratio of length Output
mode a/L voltage[mV]
1st 0 7.99
2nd 0.215 34.1
3rd 0.5 43.2
4th 0.65 42.5
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