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Nano-cluster dispersed amorphous carbon film for strain sensor applications
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In this study, a novel strain sensor using metal-containing diamond-like carbon films is proposed. A film
of several hundred nanometer in thickness was deposited onto silicon wafer. The strain sensitivity was
measured by the 4-point bending test. The temperature coefficient of resistance was also calculated from the
resuslts of temperature dependence of the resistance. The obtained results show that the variation of
normalized resistance has the relation against the applied strain and gauge factor was calculated as 6.1.
However, the temperature coefficient of the resistance was ~2170 ppm/°C. However, relatively high
temperature coefficient of resistance can be improved by increasing metal concentration. Thus, the proposed
sensor is expected to be used as a newly developed thin film strain sensor.
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Table 1 Deposition parameters used in this study

Gas Ar/CHy = 10/2.7
Substrate self-bias voltage | - 400 [V]
Operation pressure 3.3 [Pa]
Sputtering target Tungsten (W)
Input DC power 40 [W]
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Fig.l Strain and temperature sensitivity of the

investigated film; (a) strain dependence of normalized
resistance, (b) temperature coefficient of resistance.
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