st ST S3eE 2006 A sE =2

KSNVEQBA-20-02

Study on Structural and Electromagnetic Nonlmearmes for Improving Dynamic
Characteristics of Pickup Actuator
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ABSTRACT

According as optical storage becomes high-density, numerical aperture increases. Therefore, the shift characteristic of
moving parts in an actuator for optical pickup becomes a critical design factor because of decrease in the tilt margin. The tilt
angle is maximized when the position of moving parts is in a diagonal direction within a moving range. This is determined by
design of structure and magnetic circuit of an actuator. Previous analysis method only predicts linear characteristics of moving
parts. However, the result of shift characteristics of the moving parts considering structural and magnetic circuit’s nonlinearity
following the every position simultaneously shows us more realistic result. Therefore, we present analysis method considering
nonlinearity of moving parts” position through FEM package using coupled-field analysis. Then, we will suggest hereafter a
design guide by comparing the above results with experimental ones.
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Fig. 1 FE Model of the Actuator
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Table 1 DC Sensitivity of the Actuator

Focus Track
Experiment 1.291 mm/V 1.202 mn/V
FEM analysis 1.268 um/V 1.184 m/V
Error 1.78% 1.49%
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Fig. 2 Final Deformed State of the Actuator
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Fig. 3 Front View
Table 2 Results of the Tilt Analysis

(Focus:0.5mm, Track:0.3mm 0|5 Al)
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Applying the source curyent J;

‘ I: focusing, t: fracking

Magnetostatic Analysis
Kn@A'=1t+M

K, mA®f =3 1M

Tilt Angle
Conventional Linear R
FEM Analysis Method 0.0876
Proposed Nonlinear o
FEM Analysis Method 0.075
Experimental Result 0.055°
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Js: Current Density

Km: Magnetic Stiffness Matrix

A: Magnetic Vector Potential

M: Remanent Flux Density

u: Structural Displacement

Ky: Structural Tangent Stiffness Matrix

—
B=VxA K
L

Deformation
Updating K,

Fig.4 Flow Chart of the Employed Analysis Process
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