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Abstract

Recently, there have been many researches and developments in optical disc drive by high density of track

and high access speed. Therefore, the optical pick-up should guarantee highly accurate dynamic characteristics

for the wide bandwidth in order to cope with this trend. These demands for optical pick-up actuator can be
solved by improvements of lens-holder through the following methods. The first way is the analysis of the

sensitivity matrix of design variables for vibration modes after appropriate design parameters are selected like
shapes and local dimensions of a lens-holder. The second way is the optimization of design variables by

calculating sequential linear programming after the problem of extending bandwidth are converted to problem

of minimizing adequate objective function. In the result,

modified FE mode! is obtained through several

iterations by finite difference scheme(FDS). While results of the first way show better convergence of the

target frequency, the second result shows better reduction of mass increase.
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Fig. 3 Design variables for the stiffened component
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Table 1 Sensitivity analysis
ariables
Mode 1 2 3 4 5
Mode 1 702.0 | 2147 | 216.0 | 190.0 | 5540.0
Mode 2 4800 | 838.7 | 1160 | 376.0 | 34533
Mode 3 1480 | 2180.0 | 648.0 | 1680.0 | 876.7
Mode 4 1968.0 | 2230.7 | 3020.0 | 348.0 | 786.7

Table 2 Design variables in the modal tuning
iteration (finite difference scheme)

Iteration

Variab 1 2 3 4 5

DV 1{mm)
DV 2(mm)
DV 3(mm)
DV 4(mm)
DV 5(mm)

0.0631
0.2000
-0.0728
-0.0934
0.0269

0.1319
0.4000
-0.1403
-0.1906
0.0556

0.2135
0.6000
-0.2170
-0.3269
0.0873

0.3048
0.8000
-0.2978
-0.4844
0.1218

0.4080
1.0000
-0.3855
-0.6717
0.1624

0.4622
1.0766

-0.8002
0.1903
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Table 3 Checking convergence of target values (finite difference scheme)
Initial Target Iteration 1 Iteration 2 lteration 3 Iteration 4 lteration 5 Iteration 6
Frequency( | Frequency( Frequency | Eror | Frequency { Error | Frequency | Error | Frequency | Error | Frequency { Error | Frequency [ Error
Hz) Hz) (Hz) (%) (Hz) (%) (Hz) (%) (Hz) (%) (Hz) (%) (Hz) (%)
Mode 1 13623 14985 13819 -7.8 14023 -6.4 14258 -4.9 14507 -3.2 14814 |-1.1 14912 0.5
Mode 2 16375 18013 16640 -7.6 16958 -5.9 17253 -4.2 17550 -2.6 17882 |-0.7 17933 -0.4
Mode 3 17623 19385 17963 -7.3 18574 -4.2 18913 -2.4 19192 -1 19442 0.3 19445 0.3
Mode 4 22467 24714 22752 -7.9 23252 -5.9 23687 -4.1 24127 -2.4 24649 -0.3 24749 0.1
Mass (%) 100 100.6 101.2 101.9 102.6 103.4 103.5
Table 4 Checking convergence of target values (ADS)
Initial Target Iteration 1 Iteration 2 Iteration 3 Iteration 4
Frequency | Frequency [ Frequency | Error | Frequency | Error | Frequency | Error | Frequency | Error
(Hz) (Hz) (H2) (%) (Hz) (%) {H2) (%) (H2) (%)
Mode 1 13623 14985 14176 -5.4 14544 ~-2.9 14907 -0.5 14648 -2.2
Mode 2 16375 18013 16866 -6.4 17290 -4 17771 -1.3 17750 -1.5
Mode 3 17623 19385 18014 -7.1 18599 -4.1 18886 -2.6 19394 0.1
Mode 4 22467 24714 22632 -8.4 22954 -7 23042 -6.7 23035 -6.8
Mass (%) 100 100.4 101.1 101.3 101.6
Table 5 Design variables in the modal tuning Table 6 Comparison of FDS and ADS
iteration (ADS) DS ADS
Iteration Mode 1 (Hz) 14912 14643
1 2 3 4
Variables Mode 2 (Hz) 17933 17750
DV 1 (mm) | 00552 | 0.1335 | 02640 | 0.4501 Mode 3 (Hz) 19445 19394
DV 2 (mm) 0.2000 | 0.4000 | 06000 | 0.8000 Mode 4 (Hz) 24749 23035
DV 3 (mm) | -0.0898 | ~0.2393 | -0.4593 | -0.7646 Error (%) 03 26
DV 4 (mm) -0.1042 | -0.2140 | -0.2840 | -0.3157 Mass (%) 1035 1016
DV 5 (mm) 0.0912 0.1635 0.2309 0.2564
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