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Study on Hybrid type Optical Pickup Actuator for Tilt Control
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ABSTRACT

In optical disk drives (ODD), the demands of high data density and high speed have been increasing rapidly to
achieve high data capacity and data transfer rate. The short wavelength laser, High NA objective lens, and high track
following performance are needed to raise data density and data rate. For high-performance actuator, the improvement
of linearity and acceleration become more important. Also, 3-axis actuator for active tilt compensation is introduced to
overcome the decrease in disk tilt tolerance which is induced by short wavelength laser. In this paper, a hybrid type 3-
axis actuator is presented and a new yoke structure, which can reduce the interaction between yoke and moving magnet,
is designed to keep the efficiency of magnetic circuit. Experimental results show the validity of the yoke in the hybrid

type actuator.
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Fig. 1 Coordinate for mathematical model.
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(d) Twist mode : 14.9kHz
Fig. 7 Vibration modes by FE analysis.

Fig. 8 Configuration of hybrid type actuator.
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Fig. 9 Frequency responses of hybrid type actuator.

Table 1 Measured parameters by experiment.

s No Yoke Yoke

ARESE 48.9 47.7
Focusing |IDC #E(mm/V) 0.21 0.48
AC 2t (200Hz) 10.7 23.6
LRIASHE 48.9 48.9

Tracking [DC = (mm/V) 0.44 0.46
AC ZH=(200Hz) 22.3 23.1
DRIEF 83.0 83.0

Titing [DC 2 E(mm/V) 0.61 0.55
AC 2T (200Hz) 93.3 85.1

Table 2 Resonant frequencies of hybrid type actuator.

Mathematical Simulation] Experiment | Error

model
Focusing — 45.4Hz 48.9Hz 7.7%
Tracking — 45.4Hz 48.9Hz 7.7%
Tilting 65.4Hz 76.4Hz 83Hz 8.6%




