4
Er
o
)
off

3= A 14 ¥ A 435, pp. 295~302, 2004

2% W15 AaRiy HH4A
Optimal Design of a Near-field Optical Recording Suspension
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ABSTRACT

In this study the optimization of a NFR suspension is performed using finite element method and
experimental modal analysis. NFR suspensions are required to have low compliance modes to allow
the slider to comply with the rotating disk, and high tracking stiffness modes to maximize the servo
bandwidth of the tracking controller. First of all, the dual suspension model is designed based on
the characteristics of NFR drives. And the parametric study on the sensitivities of compliance modes
and tracking stiffness modes is investigated. Finally, the model satisfying static characteristics is
selected and shape optimization is performed to improve dynamic characteristics. A prototype of a
NFR suspension is made by etching and modal experiment in free state is performed. The results of
experiment almost agree with those of finite element method.
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Table 1 Design constraints of shape optimization 2
D g9 o e e e
= o
Description Initial | Lower | Upper 0123456788101
value | Hmit | limit
Natural Sway mode 6070.3| 6300 | - Design oycle
frequencies - - o
(Hz) Torsion 2 mode | 7740.2| 7800 - Flg 12 Changes in de51gn variable as variation
Design Flexure pitch width | 0.3 0.2 05 of design cycle with same weight factor
variables Flexure roll width 0.3 0.2 0.5
(mm) Rib height 05 02 10 Table 3 Modal analysis results for the optimized
model
Table 2 Results of shape optimization Mode sha Free state (Hz) Working state (Hz)
€ shapes Hutchil Hutchi;
e | Optimized model NFR | 85(1;30“ NFR ”‘;5(;’5(’“
Description ase a=a=1|a=a=1 -
model ar=as=1|an=a,=10 Cantilever | 1454 1728 - -
Slider pitch mode |1012.6| 10099 | 10250 Slider pitch | 10099 | 10118 - -
fNat“ra,‘ Slider roll mode |11604| 11485 | 11494 Slider roll | 11485 | 13211 - -
Tequencl :
Torsion 2 mode |7740.2| 8270.1 | 83224 Torsion 1 | 29242 | 23797 |19832) 23644
Design Flexure pitch width| 0.3 03 05 Bending 2 | 50559 7069.1 49976 6339.4
variables | Flexure roll width | 0.3 0.5 05 Sway 6637.1 7320.6 7019.9 2.4
(mm) Rib height 05 10 10 Torsion 2 | 8270.1 78268 | 74052 7500.8
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