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Development of Rotary VCM type Actuator for Small Form Factor ODD
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ABSTRACT

It is becoming more significant to develop a rotary VCM type actuator for small form factor ODD, as portables are getting more
and more popularized nowadays. In this paper, the procedure of development of the actuator which is applicable to compact flash 11
card and is fit in the specification of BD 1X is explained. This is based on the rotary VCM type actuator, which is good for reducing
thickness. Air core solenoid coil is used in order to do focusing mechanism. And the total weight is reduced by using the structure of
steel-aluminium-steel triple layer, so, the stiffness is still adequate. Additionally, the tracking coil is moved next to the actuator, so
the total length was reduced, then the actuator become applicable to compact flash II card. The force of Magnetic Circuit is improved
by using Magnetic Circuit DOE. And flexible mode frequency improved through the DOE of structure part. Modeling was exactly
done in consideration of air core solenoid coil and pivot bearing. It is confirmed that the designed model is satisfied with the

specification of BD 1X and is applicable to Compact Flash II card.
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Fig.1 Conceptual Design of Initial Model

Table 1 Dynamic Characteristics
Item Unit Value
Total Size mm{ LxW xH 5 2580x10x1.18
Hinge Size ot LxW x H i 0.4x0.4x0.06
Solenoid Coil Mass mg 50.7
Generated Force mN:V 2001
Tracking Coil Mass mg 303
Generated Force mNiV 3113
DC Sensitivity Focusing at SHz . 0.2339
mmiV
Tracking at 35Hz 5.521
AC Sensitivity | Focusing at 200Hz 144
umiv
Tracking at 200Hz 224
Flexible Mod F
exible e ocus i 14
Freq. Track 189
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Fig.2 Arrangement of Initial Model in X-Y Plane
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Fig.3 Redesigned Model
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Fig.4 Design Factors for Focusing Magnetic Circuit

Table 2 Selected Design Factors for Focusing

Component. ftem Value Component Hem Value
Cuter Dlamater 4.7 Magner Width 2wy
Toner Lianeter 32sum Thickness 0.8 me
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Fig.5 Design Factors for Tracking Magnetic Circuit

Table 3 Selected Design Factors for Tracking

Component Item Value { Compowent ftem Value
Lengn ATRmm Magost Wiith atmn
Thickaess 108 Thichnuss 0.8

Lot
Resivlanne 4350 Yoke With 52mm
Humber of turns ked Thickuess 0.8 mm
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Fig.6 Design Factors for Actuator

Table 4 Design Factors of DOE

A B c D E F

1* Level 0.3 0.3 0.04 5.4 1 None
2™ Level 0.4 0.4 0.05 5.6 0.9 0.04
3™ Level 0.5 0.5 0.06 5.8 0.8 0.08
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Fig.8 ANOM of Focusing DC Sensitivity
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Fig.11 Flexible Mode Frequency

Table 5 Characteristics of Improve Model

Item Unit Value
Total Size mn’ i LxW xHj | 23.04x10.24x1.08
Total Mass & 0,53
Pickup Mass ng 41
Solenoid Coil Mass mg 375
Generated Force mNiV 2689
‘Tracking Coil Mass mng 882
Generated Force mN: ¥V 3751
DC Sensitivity Focusing at 5SHz B 061
mmiv
Tracking at 25Hz 462
AC Sensitivity Focusing at 200Hz 112
univ
Tracking at 200Hz 72
Flexible Mode Focus . 9
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