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Development of Rotary VCM type Actuator for Small Form Factor Optical Disk Drive
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ABSTRACT

It is becoming more significant to develop a rotary voice coil motor (VCM) type’s actuator for small form factor
(SFF) optical disk drive (ODD), as portables are getting more and more popularized nowadays. The actuator which is
applicable to small-sized ODD with a compact flash (CF) Il card size was developed and fabricated. The experimental
results showed that the finite element (FE) model is different from the fabricated model. And so flexible mode
frequencies did not satisfy specifications of small-sized ODD, and tuning. Tuning procedures were required to improve
dynamic characteristics of the fabricated actuator through finite difference method (FDM). At first, design variables
were extracted through parameter study and the tuned FE model was improved by design of experiment (DOE).
Consequently, It was confirmed that the improved model was applicable to SFF ODD.

1. M E

ges ARARI) FAd #Hsa sdel 3
x i—sg WMELT ol AR, FAE st
VS

H

Ahow ANARIN] Robo] @ &g o221 3

R A A Ry 2. FMz o Al

Haz Edelus 2¥#e Bayel AT

Web 248 Foad Seolng AFeleld A 19 1 ARE JFelel ) Aotk E 1

ol 2938 FAE We=n gtk [1]

& A9 FE4Y o, 181
248 #Frra Eejolng dReolH: §  EX Ao
qe

Z

FE &

kit Azbg AselolH e F5
&) A3 A7 FE 2do EEA
o}
S

7ol & At WA HER FAE ZoledH # A48 St
28t ZEla] Voice Coil Motor(VCM) €}glo] A I zpe]7t Q) 28y FAREFHTFE Ay

3l ZElE] VCM Erg)& Hard Disk Drive ©j) Sl B FolF ARFS Al BEFAIFY. X
dg] 2ol dFooly EQloZ ol Fyrlm AN AHAZ
?%-

El’/‘r°llﬁi°1 4*8—6}3% EAY B 75E B

& RS BEAIG off7h AR
Foprsh TAY FAREE neld
FI9ict. [3]

°% HPF 2HY VCM e AFelolHE A E 1 AZY mds FERYe) $54 2 A
otsleitt. [5] £ =FoAdE A&7 o] Ak Item Unit Spec Exp FE | E(%)
- - Focus(5Hz) >0.38 | 0.411 | 0.82 99
dlZojjo|E] & A& 4 AYsty AdAhauE =]8 bC m
el ] 18 = %U otal, d¥A%E _7 ]_ = sensitivity " Track(25 Hz) | >1.2 | 2.562 | 3.92 53
o7 3 HYIE FIM ARELIH  Finite AC Focus(200 Hz) | >50 | 603 | 8211 36
Element (FE) En‘j:]_,] j}o]% %93 on, 1]_7]_5"9]_ sensitivity Track(200 Hz) >20 323 | 61.2 89
. . - Flexible Focus Direct >6 5.4 6 1
Z.1 o . E= S kH
T2 Design of Experiment (DOE) & &%) mode Freq z Track Direct >7 6.3 5.8 8

T e3a; Adusta ARAZs) A7 A
E-mail : wootting 047@naver.com
Tel : (02) 2123-4677, Fax : (011) 9089-1558

» AAdishE HRAG77]|ATFAE

we AAUNESL 74 F 8t}



BRASTIS TS 20064 FHSECHS =2

3.1 R®stXHE Y (Finite Difference Method) Focmg

Thickness
3B AAWHs (Design  variables) ol

(@) Tracking Magnetic Circuit {b) Focusing Magnetic Circuit

gt B84 (Modal parameter) 8] ¥3E At
oz HAWNZE F9 B g dF0] 7ts a9 2 AA
31, A7t BEAY 24E T e AL, S xua
B = . (2) =% 5(Object Vanables)
L 227k AL F546 o= AxE A 2AsE Mo dituz s 2%
TE FEAE ARAE AIE FEE ST, N ot gie GE

Aere 2%
¥ ol= A3 gpulo ooy
Nee) FE vae AZEge 2 3EFe) ¢ oo E 10 T Qe dgews &

Fal ¢ DCAE, ACZERE HAsRT 9

HetA AeE o %E}EL 7Hdstn AASIL o p
% s FAREs} AARG A deE BAY K FHETY SEAF sy, 94 FE
€ 7 A3 Bk AR @8 E A8 pazag e g L s oxegs
ZAg 22 FE 232E T3 F3AEUS I gey po) g9,

x_] =2

zZhEl AFoojelel FE RE2 xol& AO=6, -6, 3)

A H (3) Z =& & (Sensitivity Matrix)
(M 4 =*(Design Varlables) s xRo] o8 7E HaAL et Hd

Tx HAE g3 HANSFE FAAs diidA AW g3t 2RS4 2Es e
o %, A%, 4B Fol ALY HANFN ¥ o) gang.
ool fRAE el AAMSE 19 2 o 0 o0 oa]
el glow, HEAE AWM Qo dFug a—é,' 'az,]— 8_§l—
YE, A¥ 98 WA 982 F12 neS o o0 oo
tH4). dARFY exME s g Zo] Ho s |52 5 T A
S v Z=1o¢, oG, %, | (sxm ()
O}MT} . : . :
AL =[AL,AL,,+,A,] 06, 96, 00
o) 54 x4 438 AAus Se g 2 o o, ]
S =AMeE 97 g8 fEesddel 9y B Faudel wE dabs 2Ause W
Holob @ %E 4AWGE Seop gw oxpwy - oo ed
= g e ol B 4 Ao Ag=za¢ ©

A =g, ~¢¢ (2) (4) 2= EY(Mode Tuning)
24yl g RERYES Al Hw, 249

g A% o Fa wWRsor s AAME 27)



G =6+ G )
B A Aol HES P9 Bx
gz AYskA Rehu WHE st At 2

A G573 2 715 A (weighting factor) Cr
2 Bojsie] MAMABL AA3 2 5 o
AL =C,-AL , 0<C, <] ®)
7)ol BS = am M eRRSRE
WA B ol woh

(5) 2= /Y ZIKTuning Result)
dEdd Aw, FY ZzAxr9 w2 wal
Ao 284 Lo 2PAAE R B+
o ®d #AY AAge O¥ 3 7 & 4 oA
o] ol oo Bty TFEH i}7} b
A oz MAEYEY, X 3 2 o] g Z
4 ¥ Modal Assurance Criterion(MAC)
A¥wds Edd pdo mrAiye
CAREEY 2 A HgREE ti g2
o] /_};10:3,01z]u]— HArda Adxs= AL

~J
E M

LB O AN
c

R i 4 lHJ & do
n e o,
A o L?Ig 1o
30 ﬁ“ o
kK Yy
>
¥
td
%
1o
[@%]
_>|.'1.'4
M
2ed
f
I
12
>
EIIN
ol 1

2 1o
Hrt
20
i
In
.
Py
Kuf
i)
)
2
N
b
i
it
0,

o2 1%

Average of Error

T e e

24
=
'
|

Error(%)
i

t ' t L L1 .
4] 2 4 6 8 10 12 14 16 18
Iteration

a3 TR W oAk BA % (%)

%2 FEAH W 784 (14~18)

Iteration 14 15 16 17 18

Standard
.. 6.4493 6.449 6.4489 6.4485 6.4497
deviation
%3 5E9Y 5l 554
Item Unit Experiment
D
C . mm/V Focus at SHz 0.45
sensitivity
AC Focus at 200Hz 56.4
L umlv
sensitivity Track at 200Hz 32.1
Flexible First Benderg 66.8
model freq. Hz Second Bending 5855
First Torsion 6294
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Item Unit Value
Total Size i’ (s i) 22.97x10.24x 1.1
Total Mass g 52.05
Pickup Mass mg 41
Solenoid Mass mg 27.8
Coil Generated Force mN/V 21.1
Tracking Mass . mg 433
Coil Generated Force mN IV 20
DC Focusing at SHz 0.6
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