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ABSTRACT

This paper proposes a swing-arm type dual-stage actuator, which consists of a PZT actuator for
fine motion and a VCM(voice coil motor) for coarse motion, for an SFF ODD(small form factor
optical disk drive), in order to achieve fast access speed and precise track-following control. Over the
past few decades there have been a lot of researches related to the VCM and dual-stage actuator. In
this paper, we focus our attention on the design and control of the PZT actuator, Due to the dual
cantilever structure, the PZT actuator can generate precise translational tracking motion at its tip to
which an optical pickup is attached, and the effect of hysteric behavior of the PZT element is
reduced. The dynamic model of the PZT actuator is derived by using the Hamilton’s principle, and
verified by comparing it with the experimental frequency response. The sliding mode control is
designed in order to be robust against modeling uncertainties. Simulations and experimental results

confirm the effectiveness of the suggested control scheme.
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Table 1 Properties of wused bimorph PZT
(PIEZO SYSTEM INC,T226-H4SS)

Pi mic Shim
tezocera (stainless steel)
Density (kg/m") 7700 7200
Young’s 10 10
modulus{N/m?) 6.1x10 2110
Thickness(mm) 0.27 0.12
Width(mm) 2
Length(mm) 16
Strain _ 12
Coefficient (m/V) 320x10

Weight(g) 0.6

Table 2 Natural frequency of translational modes

Natu 728 Hz 18317 Hz
frequency
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Fig. 5 Frequency responses of PZT actuator
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