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Design of Slim Actuator with Symmetric Electromagnetic Circuit
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Abstract

tet2; 20108 2269 M &=HE)

Researches for actuator which is appropriate to slim optical disk drive (ODD) have been progressed
for a long time. Various types of actuators are suggested to secure high performances with slim
thickness. In this paper, the slim actuator with symmetric electromagnetic (EM) circuit is suggested to
apply slim ODD. Various EM circuits are proposed to increase EM force in the focusing and the
tracking directions. Flexible mode frequencies and driving sensitivities are increased by using stress
distribution and design of experiment (DOE). Consequently, final model is suggested to have high

flexible mode frequencies and driving sensitivities.
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Table 1 Specification of slim BD drive

Unit Drive thickness Actuator thickness
mm 12.7 5.4
mm 9.5 3.7
mm 7 2.3
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Fig. 1 EM Circuit
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Fig. 2 EM circuit

Fig. 3 Conceptual design



(a) Openloop EM circuit
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(b) Openloop EM circuit

(c) Closedloop EM circuit
Fig. 4 EM circuit

Table 2 Dynamic characteristics of conceptual

model
Item Unit Value
) DC(5Hz) mm/V 0.61
Tracking
AC(200Hz) um/vV 40
. DC(5Hz) mm/V 0.75
Focusing
AC(200Hz) um/v 50.6
Flexible Focusing kHz 28.7
mode )
freq. Tracking kHz 25.8

212 A7|82 dA

Figure 32 A QHEl < FO|O[E{2] HH =
HO{ECH MAE AFO0|0H S5EHS
7 Qs |oteadid =z 40l
0|85t ZEHoiM LU Z3ztsiMES A5t
Table 2& Sl s &eld & ULCE =
FUte= 2 25 kHzO[ A0l MM A
2 DCEE= JHMO| EREs #old £

o

19 oz

>
Z
z
s &
=

2 R «
o

Hon 2 mo o jo

Q
oy

@)

3. 7| =4

31 =7 29 M WY

HdAE WERE2 RAEZE Fos & 7354
=9l B7Mt RSttt fRARE Fue+E STt
ANZ17] /s E AFoolHel #x= Zddgs STt
ANZIAU Bde &4 glo] Ags daAMT|=
YHo| AL 7E Aol SIE AdiME 7S
22 SNZIZILE BgS &0l YHOol ACL
SHAIRE detqoz ASFo IS HaAF|H
M REZEFTSE SNIIE A2 B O
Ch Ol JHMAIZIT] s =8 2= & HISH
ZE0 et SHMME sASIR2H HAZE D
g HIg2E 28N2E AYs dLNFH FIHH
ol A7l ol MY glol HEE 2E ot
TSHES S

311 39 34

Figure 5& =8 ZE % HS8 ZE9 dd=
HO{FMH Fig. 62 2t ZE M0 2= SHE
XIS HEOFD ACt Mz gijEel A2 %
ZEO FEgS ®A fhe= As =g + UA2H
O 7IHtez2 2Nz HIFsS HLANE £
UL BFS dLA7Zl 21 RAEZE Fhatss
Sttt FSHEE FA SItsts ds =
= AULE Table 35 S3ll XMt SSE= =l
SF A

Fig. 5 Flexible mode frequencies in the tracking

and the focusing directions



Fig. 7 Improved model

Fig. 8 Improved EM circuit

Table 3 Dynamic characteristics of conceptual

model
Item Unit Value

. DC(5Hz) mm/V 0.78
Tracking

AC(200Hz) um/vV 54.1

. DC(5Hz) mm/V 0.77
Focusing

AC(200Hz) um/vV 53.8

Flexible Focusing kHz 28.8

mode ]
freq. Tracking kHz 27.4
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(a) Effect of focusing coil caused by movement in

tracking direction

(b) Effect of tracking coil caused by movement in

tracking direction

Fig. 9 Effects of tracking coil and focusing coil

caused by movement in tracking direction
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(a) Focusing coil (b) Tracking coil
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(c) Yoke and magnet
Fig. 10 Design variables
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Fig. 11 Pareto chart
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Fig. 12 Main effect plot

Fig. 13 Interaction plot

Table 4 Values at each level

0029
0027
0025
0029
0027
0025
0029
0027
0025
0029
0027
0025
0029
0027
0025
0029
0027
0025

v]e?riesllbgl{cls 1 level (mm) 2 level (mm)
A 3.5 4
B 0.4 0.5
C 0.4 0.5
D 3 3.5
E 0.4 0.5
F 0.4 0.5
G 0.8 1

Table 5 Dynamic characteristics of final model

Item Unit Value

) DC(5Hz) mm/V 0.78
Tracking

AC(200Hz) um/v 54.1

. DC(5Hz) mm/V 0.77
Focusing

AC(200Hz) um/vV 53.8

Flexible Focusing kHz 28.8

mode )
freq. Tracking kHz 27.4




Fig. 14 Flexible mode frequencies of final model
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