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ABSTRACT

Nowadays, the improvement and development of Multi-media, information and communication technology are rapidly
processed. And many products, for example, digital camera, digital camcorder, and PDA, are used for them. They need large
data storage capacity and small size, light storage system. Due to that, many studies and researches in data storage system
have been carried out. Especially, micro drive system was presented by IBM.[1] However, its system is expensive and uneasy
to be portable. In ODD technologies, linch drive system is not yet or in processing status.[2] If to be possible and to be come
up, it is cheap than HDD system and easy to transfer information.

In this paper, a miniaturized actuator(about linch) is designed and tested for ODD system. Specially, it is adapted for
NFR(Near-field Recoding) system using SIL(Solid Immersion Lens). 1t is the dual-servo actuator which consists of a coarse
actuator and fine actuator. Its actuating force generation method is VCM(Voice Coil Motor). The fine actuator has 4-wire
suspensions and bobbin wrapped by coil and includes focusing motion as well as tracking motion. The coarse actuator has an
actuating coil and V-grooved guide mechanism.

Also, the characteristics of the designed actuator is estimated by sine-swept mode and LDV (Laser Doppler Vibro-meter).
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Fig. 1 Miniaturized dual-servo pick-up actuator
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Table 1 Specification of NFR system
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Fig.. 2 The Required FRF of NFR Fine Actuator
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Fig. 3 Velocity Profile of Coarse Actuator
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Fig. 4 Structure of bobbin
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Table 2 Natural Frequency of Bobbin
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Fig. 5 Modeling of wire suspension

Fig. 6 Permeance modeling

Fig. 7 Coarse Actuator - Moving Part FEM Simulation
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Fig. 8 Assembled Dual Servo Pick-up Actuator
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Size 28mm*25mm*3mm
Bow 0.22T
RFocusing 2.20
RTracking 6.20
Reoarse 12.29
MFinercon 0.08¢g
MTolal O47g
DC-gain Focusing 89dB
Tracking 89dB
1* Frequency 100Hz
Coarse Actuator Force 73.8mN/A
Table 3 Parameters of actuators
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(a) FRF of Fine Tracking Actuator
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(b) FRF of Fine Focusing Actuator
Fig. 9 FRF of Fine Actator (a)Tracking, (b)Focusing

FRF of coarse actuator in Velocity mode
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Fig. 10 FRF of Coarse Actuator

= 737 &M "It
AZd =25 FE719 7EHS o 73.8mN 9]
3, 2% TE712] FRF = Fig 10 3 Z}.

4. 4

2479 sled type B FEHENE AL, A, Al
290 75709 278 @2 AA BB A6
2 H A2e Fa7H AXHYY. AAE shy
o Ayl szRE 24y 2 EAY 9% £52
7bestAl ks Foloh oAl 2d) ml4 FEI)9)
ZF 75718 89 9 Ay J2RE AL
st 221, 5 WAL V-EL ALEE Jlol=
HAYFo|th Agd FxZ Ay TH7e =
4 49L S8 NFR ¥4 TE7I2 H{FES gl
ot 2 ek opyzE 3mm o] W] vty o2 A 3o
7bsdtEE 4Y FEAFFAEY &% Jd
oo 32 B0 AR T HEde
B2atr] A8 F5719 MoAE =8 Ao}

% 7|

€ 97 =AY AF F2 /Y 7))
a7 dee Yoz oFoAR, T 24Y
sled type ©1F ME g TEIY AFd =L

FA HYEH A, APAGAY, 2o ET oo A}
=Yyt

IJZ‘_

aes

Py

http://www.storage.ibm.com/hdd/micro

2. http://iwww.dataplay.com

3. Kim, S. M., Gweon, D. G., Joint MORIS and
ISOM, pp. 196-199, 1997

4. Kim, K. H,, Lee, M. G, Gweon, D. G., “2001, The
Design and Performance Test of Tracking
Actuator for NFR System”, KSPE, Vol.18, No.8,
pp.174-181, 2001

5. Ichihara, J., “Mechanical Technologies of

Magneto-optical Disc Drives”, Joint MORIS and

ISOM, pp. 1083-1138, 1997

- 360 -



