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Driving Method of Piezoelectric Actuator by Current Pulse
for High Resolution Displacement
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Katsuhiko Iida, Nano Control

Piezoelectric actuators have a potential for high displacement resolution. However, in the case of driving through a D/A
converter, its resolution restricts the ratio of the deformable range to the resolution of the piezoelectric actuator. This study
aims at the displacement control with the high resolution throughout the deformable range by driving with a series of current
pulses. In this report, a driving method with the intention of applying to the pulse density modulation (PDM) control is
introduced and the results of the displacement control of a stacked piezoelectric actuator by PDM are described.

Key Words: Piezoelectric Actuator, Positioning, Resolution, Pulse Density Modulation, Current Pulse

1. (ZFCHIC

EERTEET V7T ax—2%, ZADERTHE - umfEE TH
BN, FREEIZ S S A—H A — 5%?“@@6 B, F$77?::
T—X OB, AVINEEZE L2 ETHlIfSND[1]. &
Pl =Tzra—FrlE AW ZEC, ZEAOH m@&‘
AFIv IV DI RELEDIENTED. Lol BRENANIT D/A &
Tﬁ'&””ﬂ)/\ﬁﬁ’é’* WEOF AT I L U BIIRE ST 5. £z, TV
THITEILIZ A RXNEENDE, EIUTEL R ETRBTINDT
O, WNENEZESEDLIERRETHD. — ), EET 7T =
TR T A A28 T, RESNDEN =
ZHEL, I:XT) AL ’Wﬂé‘fﬁﬂzéﬂ‘éﬁffi)ﬁm%éﬂf
WA[2]. ZOWED, BIEE 5 2 5720121% D/A Bz
2725720, aﬁr{ﬁkl—lﬁéﬁ)ﬁﬁ%?ﬁ)%é EBRET VT 2= — 422
LTI, AMICASEIICED A/D ZHA IV, 0 LR
AT )3 R N QNI 1 1= A 5, A=Y - o el 2 R N/ 7
EXNTWB[3].

ARWFIETIL, BRI SNVATHEN A2 T—DODEERE T
TF I A= —F DRREL T N A e — 7 O B A5
BRENEZ BT 222 BIET 5. RRTIE, FEORELT R
"EA TN L DA —T o N—TFEREN ] 2 DN TR 5.

2. EREpRE
B NV AE W EET 7F o —& OERE) ] K O 21X

1 1

pl p2 pn
Current
Xy
sources
S pl
Smi_\Sm2
Current
ink:
SIS Piezoelectric
1 actuator

777

Fig. 1 Principle of driving method by using current pulse
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Fig. 2 Configuration of control system
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Table 1 Peak and duration of current pulse
Coarse/ Source/ Current Pulse duration
Fine Sink mA us
Source 220 8.6
Coarse .
Sink 164 17.0
. Source 32 9.7
Fine .
Sink 0.8 40.8
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Fig. 3 Displacement driven with fine-resolution circuit
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Fig. 4 Displacement control of piezoelectric actuator
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Fig. 5 Amplitude and offset driven by PDM
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