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Optimal Design of Optical Flying Head for Near-field Recording
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ABSTRACT

This paper presents an approach to optimally design the air-bearing surface (ABS) of the optical
flying head for near-field recording technology (NFR). NFR is an optical recording technology using

very small beam spot size by overcoming the limit of beam diffraction. One of the most important
problems in NFR is a head disk interface (HDI) issue over the recording band during the operation.

A multi-criteria optimization problem is formulated to enhance the flying performances over the entire

recording band during the steady state. The optimal solution of the slider, whose target flying height

is 50 nm, is automatically obtained. The flying height during the steady state operation becomes

closer to the target values than those for the initial one. The pitch and roll angles are also kept

within suitable ranges over the recording band. Especially, all

of the air-bearing stiffness are

drastically increased by the optimized geometry of the air bearing surface.
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Fig. 1 Optical flying head
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Table 1 Initial and optimum values

Design variable| Lower | Initial | Optimum | Upper
1 4000 | 6.000 4006 8.000
2 2000 | 3.000 2.023 4000
3 1500 | L700 | 1514 | 2.000
4 0.100 | 1.100 1.197 1.550
5 2000 | 2300 2.244 2.400
6 1550 | 2.000 1.812 3.500
7 2400 | 2.700 2.400 2.900
8 2900 | 2950 2.999 3.000
9 1.000 | 1.300 1461 1.500
10 0.100 | 1.300 1.387 1.900
11 0500 | 0.700 0.527 1.000
12 1900 | 2.500 2.950 3.500
13 0.100 | 0.300 0.440 0.500
14 0.000 | 0.050 0.001 0.100
15 0.100 | 1.100 1.583 2.500
16 0.100 | 1.300 1.430 2.500
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Table 2 Air-bearing stiffness
K 22 Kaa Khh
(kN/m) [(N-m/rad)|{N-m/rad)
Initial 480 1.29 0.31
Optimum 647 1.90 0.44
Increment (%) 339 473 419

(b) Optimum design

Fig. 6 Pressure distributions
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