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ABSTRACT

The near-field scanning micro scope (NSOM) technique is in the spotlight as the next generation

storage device, Many different types of read/write

mechanism for NSOM have been introduced in

the literature. In order for a near-field probe to be successfully implemented in the system, a suitable
slider and suspension are needed to be properly designed. The optical slider is designed considering
near-filed optics and probe array. The suspension generally supports slider performance, and tracking

servo capacity in HDD. Moreover, the suspension

for optical slider also should meet the optical

characteristics, and is also required to satisfy shock performances for the mobility for the actuator. In
this study, the optical slider and the suspension for near-field probe array are designed and analyzed.
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Table 2 Result of static analysis

Type A Type B
Flying height 19.96 nm 19.98 nm
Type A Type B Pitch angle 63.98 prad 51.89 prad
Fig. 2 Initial model of slider type A and type B Roll angle ~0.63 yurad 049 prad
Table 1 Sensitivities of design parameters
Design parameters - - T ype A
Flying height Pitch angle Roll angle
L1 -1.13 nm/mm 0.40 grad/mm 0.01 grad/mm
L2 6.00 nm/mm -8.21 prad/mm 3.55 prad/mm
L3 11.10 nm/mm 70.76 prad/mm 2.49 prad/mm
L4 2.80 nm/mm 121.65 prad/mm 8.60 prad/mm
L5 28.00 nm/mm -27.05 grad/mm 2.16 prad/mm
W1 17.10 nm/mm -19.21 pgrad/mm 0.09 grad/mm
W2 -1.40 nm/mm -5b.28 prad/mm -2.20 prad/mm
W3 32.50 nm/mm -28.18 prad/mm 1.20 grad/mm
W4 46.80 nm/mm 173.45 prad/mm 4.42 prad/mm
Crown 0.33 nm/ nm 0.88 grad/nm 0.01 grad/nm
Camber -0.12 nm/nm -0.48 prad/nm -0,01 prad/nm
Taper length 15.40 nm/mm -245.5 prad/mm -5.85 prad/mm
Taper angle 0.04 nm/mrad -0.88 prad/mrad -0.03 prad/mrad
Load -9.78 nm/gf 28.76 prad/gf -1.32 prad/gf
Base recess 0.19 nm/um 0.92 grad/um 0.05 pgrad/um
Design parameters - - .Type B
Flying height Pitch angle Roll angle
L1 5.65 nm/mm -4.00 prad/mm 1.36 urad/mm
L2 4.00 nm/mm 0.31 grad/mm -0.01 grad/mm
L3 -3.90 nm/mm 60.37 grad/mm 0.03 #rad/mm
L4 -3.85 nm/mm 87.76 prad/mm 2.50 urad/mm
L5 41.60 nm/mm -54.22 prad/mm 0.48 prad/mm
W1 11.95 nm/mm -16.80 prad/mm 0.15 grad/mm
W2 -4.90 nm/mm 4541 prad/mm 1.40 grad/mm
W3 4.00 nm/mm -3.21 prad/mm 0.46 prad/mm
W4 17.20 nm/mm 254.33 prad/mm 493 prad/mm
Crown 0.31 nm/nm 099 prad/nm 0.005 grad/nm
Camber -0.10 nm/nm -0.68 prad/nm 0.006 grad/nm
Taper length 3.00 nm/mm -171.24 pad/mm -3.38 prad/mm
Taper angle 0.001 nm/mrad ~0.58 prad/mrad -0.02 prad/mrad
Load -14.37 nm/gf -30.50 prad/gf -1.19 prad/gf
Base recess -0.03 nm/um -0.38 prad/um -0,005 grad/um
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Table 3 Result of static analysis of modified
model
. Type A
Radius -

(mm) FH [FH delta | Pitch angle |Roll angle

(nm)| (nm) (prad) (urad)

502 (ID) {19.89 1.17 4543 1.86

10.14 (MD) | 19.08 117 71.35 -1.86

12,7 (0OD) | 1991 1.15 81.74 -1.77

T B
Radius YES

(mm) FH |FH delta | Pitch angle |Roll angle

(nm)| (nm) {(urad) (urad)

502 (ID) | 1941 1.14 49.90 1.68

10.14 (MD) | 19.06 | 0.96 77.77 -1.59

127 (OD) | 1903 | 081 89039 -0.06
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