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Optimal Design of a Near-field Optical Recording Suspension
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ABSTRACT

So far the study of near-field optical recording{NFR) suspensions has not been investigated suffic ently. In this
study the optimization of a NFR suspension is performed using finite element method. NFR suspensions are
required to have low compliance modes to allow the slider to comply with the rotating disk, and nigh tracking
stiffness modes to maximize the servo bandwidth of the tracking controller. First of all, a basic iniegrated type
suspension model is obtained using topology optimization. And the parametric study on the sensitivities of the
compliance modes and tracking stiffness modes is performed. Finally, a model satisfying static cha-acteristics is
selected and shape optimization is performed to improve dynamic characteristics.
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Fig. 2 Dual suspension model for NFR
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Fig. 3 Finite element model for NFR suspension
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Fig. 4 Shape of NFR Suspension flexure
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Fig. 6 Changes in natural frequencies as variation of
flexure width
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Fig. 7 Changes in natural frequencies as variation of
grooving bend region
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Fig. 8 Changes in natural frequencies as variation of
rib height
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Table 1 Design constraints for optimization

Flexure pitch width (mm) 0.3 05
Flexure roll width (mm) 0.4 05
Rib height (mm) 05 0.8
Sway mode (Hz) 6300 -

2™ Torsion mode (Hz) 7800 -

¥AHA AN 7HEAE U HEAE st EY

7 24 BEd 109e] & 7IEAE FAHE el ti3ty
42 Pt ANzAE AANge HANYHEE
000125 mm2 3en, Fusaxd 0001, FosEzAd
00018 AAIon, Hul 0HAA VEALE FYIE
& 8}a] MSC/NASTRANE 0|85t 3j43}t). Table 2
€ 7 g 34323 2945 dehd 3olo. 23
2 RS 71EXE A R9RE Wt 598 NEAE
AP vuct Y7 4 229 FrHE0] & AT &
HUS RS

Table 2 Optimization results of a NFR suspension

" Slider pitch mode (Hz)

10088 1011 I

Slider roll mode (Hz) [1166.1} 1159.: 1160.2

Sway mode (Hz) 6146.3 | 6532.:: 6532.4

2™ Torsion mode (Hz) |7897.4] 83064 | 83651
Flexure pitch width (mm){ 03 0.3 05
Flexure roll width (mm) | 04 05 05
Rib height (mm) 05 0.8 0.8

Fig. 10& Y% 715XE U o, d13437) 3
He B BAF] WSS Ueld Aeg 23
e 118 %7t A=

Change of Objective Function {%)
o

0 1 2 3 4 5 6 7 8 9 10
Design Cycle

Fig. 10 Changes in objective function &s variation of
design cycle with same weight factor

YA A3 95 "R F9HY X £L& 03 mm,
€ Z¢& 05 mm, B9 Fo|= 08 mmB FHIIL H
e 2l ARSI ZAeAEe Rsy Ans
Table 3% 2o} HutchinsonAtd] M2%IAM 850 LSF
(Laterally Stiff Flexure) 293 #lmsygt vlx ds &
$E BEv BT 2 FEAES RS sy, EYFY
AHRET AR 45 1S ¢ 5 e

Table 3 Modal analysis of optimized model

Cantilever | 1459 1728 - -
Slider pitch | 1011.0 1011.8 - -
Slider roll | 1159.3 1321.1 - -
1* Bending | 18624 | 24987 (12715 20780
1* Torsion | 20715 | 23797 20486 23644
2™ Bending| 4969.0 | 70691 [49225 63394
Sway 6532.3 | 73206 {60466 68624
2™ Torsion| 83060 | 78268 |73697 75008
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