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PID Control for Linear Resonance Actuator using the back-EMF
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Linear resonant actuators (LRAs) have been used in wide range of application because they can reciprocate in
comparatively short stroke in spite of their compact size and lightweight. However, the amplitude of LRAs severely
decreases in response to an external load. This paper proposes a control method to maintain constant amplitude against

an external load by adopting the PID control in the PWM

feedback control by the back-EMF detecting from the coil.

The effectiveness of this method was clarified by both 3-D finite element analysis and the measurement.
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Fig. 1 Flowchart for analysis.
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Fig.2 Basic structure of the LRA.
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Fig.3 Schematic diagram.
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Fig. 4 Comparison of voltage and current waveforms.
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Table 1  Analysis condition.
Fig. 6 Control function. Input voltage (V) 3.6 | Mass of mover (g) 6.95
Magnetization of 142 Viscous dumping 014
magnets (T) ) coefficient (N - s/m) )
Resistance(on) (mQ) 350 | Resistance(off) (mQ) 290
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Fig.7 Control circuit. Fig. 8 FEM model.
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Fig. 11 Measured results.
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Fig. 12 Load device.
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Fig. 13 Load characteristic.
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Table 3 Comparison of computed and experimental results.
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Frequency [Hz] 216 217
Average Current [A] 0.23 0.23
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Fig. 14  Load characteristic under PID control.
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