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The Design and Performance Test of Tracking Actuator for NFR system

Ki Hyun Kim*, Moon Goo Lee*, and Dae Gab Gweon**

ABSTRACT

Nowadays, the improvement and development of Multi-media and information & communication technology is
rapidly processed. They need large data storage capacity. So that, many studies and researches in data storage have been
carried out. According to them, the data storage capacity has been increased. But the limitation of storage capacity is
happened for several problems. One of them is spot & pit size in optical and magnetic data storage and another is the
resolution of actuators. The problems in spot & pit size are covered by new data storage methods-- for examples,
AFM(Atomic Force Microscopy), MO(Magneto-optical) system, and NFR(Near-Field Recoding) system etc. But the
resolution limit of an actuator was not developed and doesn’t follow up the development of spot & pit size. Because of
them, we should improve a resolution of an actuator.

Especially, in this paper an actuator is studied and designed for NFR (in using SIL(Solid Immersion Lens) system. It
is a dual stage actuator, which consists of a Fine actuator and a Coarse actuator, and should desire 100nm accuracy. Its
actuating force generation method is VCM(Voice Coil Motor). The Fine actuator is composed of 4-leaf springs and a
bobbin wrapped by coil. The Coarse actuator has Coils and 3-Roller bearings.

Also, The Characteristics of designed actuator for NFR system is estimated by Sine-Swept mode and LDV(Laser
Doppler Vibro-meter).

Key Words : Tracking Actuator(E 2 3% -5 71), Pick-up(= §), Dual Stage(®] 5 A 2), Leaf Spring(# 23X ),
VCM(X. o] ~ 57 Y B ), Fine Actuator(] Al T 7]), Coarse Actuator(F%5 1% 7]), NFR(ZH % 7]
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7|eMY ly The effective length of coil in B-field
y  : The movement of disk R : The resistance of fine actuator coil
d  : The Maximum radial deflection of disk N  : The number of Coil turns
® :The rotational speed ¢ :The damping of leaf spring
Bg : The Flux density in Gap (Wb/m#2) O : The -EMF constant
k  : The Stiffness of a Leaf spring E : The Young’s modulus of SUS304
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A EE 4m/s, CLV type
(Constant Linear Velocity)
Channel Bit Rate 50Mbps
Access time 100msec
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Table 2 The Natural Frequency of bobbin in variable
bobbin size

htl ht2 wt Al FC-2
(mm) | (mm) | (mm) | (6061 T6) | (Engineering
Modeling. Design Conclusion. Fabrication. & Test Plastic)
Fig. 4 The Design Flow Chart of NFR Tracking Actuator 0.5 0.5 0.5 18.864kHz | 9.279kHz
0.5 1 1 38.65kHz | 19.065kHz
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Table 3 The parameters of designed actuator

Fine Actuator Coarse Actuator
(Theoretical) {Theoretical)
N 80%2 430%2
(turns)
R 7Q 11.5Q
L 0.155mH 2.384mH
-EMF 0.16(Vs/m) 0.857
Mass 1.39¢ 6.5¢
K 247.05N/m N
C Loss factor:0.23 N
51 ojMl &E7|2 &M "I}
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