Driving Method of Piezoelectric Actuator by Series of Current Pulse
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Outline: Sub-nanometer resolution in full-stroke of the displacement range is obtained.
The hysteresis is very small because this method is equivalent to a charge

control.
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Configuration of control system

Peak and duration of current pulse

Coarse/ Source/ Current Pulse
Fine Sink mA duration ps
Source 220 8.6
Coarse
Sink 164 17.0
Source 3.2 9.7
Fine
Sink 0.8 40.8

Displacement with fine-motion circuit: 7.1 nm/pulse

! « EHOBHIF(C — AL
)%l 5 i

o RZNL — KR

Current
sources

Spl

I E o « BUNIERE — N
ﬁ S 3\ « Bt VRO
Curent T ="« PDMIZL D EHZNL A7
RIPAL AN - I

Principle of driving method
by using current pulse

Stacked piezoelectric actuator:
AE0505D16 (capacitance: 1.4
uF) by NEC/Tokin
Displacement with magnification
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Driving signals
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(b) Driving signals
Example of feedback control

Displacement control with PID controller

by feed-forward control

Comparison of current-pulse drive
with linear-amplifier drive

Drive Hysteresis %| Distortion rate %

(equivalent to 13 bits) Current pulse 0.3 0.04
Linearity of displacement: source 2%, sink 3% Linear am plifier 7.3 0.01
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