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Development of a Micro-Force/Moment Sensor Embedded Soft Fingertip
and Its Experimental Verification by Compression Test
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This paper introduces a high-performance tactile sensor capable of simultaneously measuring
l-axis force and 2-axes moments, which is produced by MEMS technology. We create a Tactile
sensor Embedded Soft fingertip (TES) for the future application to robotic manipulation problems.
We give the intimate explanation of the sensor during the fabrication process and the basic
configuration of the total electric circuit. Finally, we demonstrate the effectiveness of the TES by
performing its compression test, and verify that this sensor is applicable to the robotic handling and

its feedback system.
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Fig. 1 TES and its measurement circuit system
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Fig. 2 A novel tactile sensor packaged for sensing

slight change of force and moment.
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Fig. 3 An enhanced six-axes micro-force/moment

sensing chip.
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Table 1 Specification of the sensor.

Strength Force Moment
5000 [mN] 800 [N-um]
Sensitivity SF Sutx, Smy
0.2 [mV/mN] | 2.83 [mV/(N-um)]
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(c) backside of the TES

(d) completion

Fig. 4 Fabrication process of the TES.
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Fig. 6 An offset-cut bridge circuit and its electronic

circuit board.

Distributed force

Fig. 7 Mechanics of applied forces and moments.
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Fig. 9 Compression test and setting of the TES.
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Fig. 10 Input pattern of the applied force which is
measured by the loadcell in a basic experiment.
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Fig. 11 Digital filtering process of sensor measure-

ments.
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Fig. 12 Results of compression test when ¢ = 90°.
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Fig. 13 Relationship between M, and M.
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