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High-order resonance of three axis suspension
wire actuator in optical pickup

ZHANG Bu-qing, MA Jian-she, CHENG Xue-min, PAN Long-fa
(Optical Memory National Engineering Research Center, Tsinghua University, Beijing 100084, China)

Abstract: In order to improve the servo control bandwidth of the three axis actuator in a optical pick-
up, the high-order resonances in the focusing/tracking directions are studied. The induced mecha-
nism, physical model, modal distribution and the test approach on the high-order resonance are stud-
ied. The low angle yawing model is established according to the actual stress on the three axis actua-
tor. Then the modal distribution and modes are analyzed and calculated with the finite element meth-
od. Finally, the test method of the high-order resonance is introduced and the actuators with assemble
errors are measured. The test results show that the pitching resonance usually appears on the focusing
performance curve under the frequency of 1 700 Hz and the yawing resonance usually appears on the
tracking performance curve under the frequency of 4 800 Hz. The experiment results are consistent
with the finite element analysis. The results also show that the high-order resonance is the inherent
attribute of the three axis actuator,which can be restrained by reducing the assemble error of the three
axis actuator,
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Fig. 1 Structure configuration of moving part
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Fig. 2 Good performance curve
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Fig. 3 Performance curve with high-order resonance
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Fig. 4 Force analysis in tracking movement
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Fig. 5 Interference torque generation in tracking

movement
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Tab.1 Physical property and element division of

each component in moving part
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constrain conditions
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Tab. 2 Main vibration modes of moving part
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