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A Study on Characteristics and Driving Techniques
of Energy Recovery Type Inverter for Piezo Actuator Drive
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(Sun-Ki Hong - Jung—Seop Lee - Nam-Hee Byeon * Yoo-Cheong Na and Tae-Sam Kang)

Abstract - Piezo devices have large power density and simple structure compared with conventional electrical motors.
Thus they can generate larger forces than the conventional actuators with small size. Their resopnses to commands are
also very fast and thus the bandwidths are very wide. Thus the piezo devices are expected to be used widely in the

future for actuating devices requiring

fast response and

large actuating force with small size. However, the piezo

actuators need high voltage with high driving current due to their large capacitive property. In this paper, proposed is a
simple method to drive piezo devices using voltage inversion circuit with coli inductance. The coil inductance carries the
charges in the piezo device to the opposite side, inverting the polarity of the applied voltage, thus saving the power to
drive the device with AC voltages. Experiments with real circuit demonstrates that the proposed scheme can improve the

energy efficiency very much.

Key Words : Piezo devices, Piezo device driving, Energy efficiency, Capacitive load driving
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Fig. 2 Energy recovery circuit by reversing polarity
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Table 1 Load peak current according to delay angle and

inductance (simulation)

Le'l 46uH 123uH 200uH 398uH
Delay ti
1° 220mA 229mA 249mA 273mA
3° 167mA 164mA 146mA 133mA
5° 164mA 160mA 146mA 127mA
7° 164mA 160mA 146mA 127mA
E: 2 X|dZtnt ol E Ao w2 2o D IMFAE)

Table 2 Load peak current according to delay angle and
inductance (experimental)

Let 46uH 123uH 220uH 398uH
Delay tim
1° 220mA 260mA 280mA 280mA
3° 180mA 200mA 220mA 240mA
5° 140mA 140mA 140mA 200mA
7° 140mA 140mA 140mA 200mA
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