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ABSTRACT

As the demand for slim laptops requires low-height optical disc drives, vibration problems of optical

disc drives are of great concern. Additionally, with the decrease of a track width and a depth of focus
in high density drives, studies on vibration resonance between mechanical parts become more
important, From the vibration point of view, the performance of optical disc drives is closely related
with the relative displacement between a disc and an objective lens which is controlled by servo
mechanism. In other words, to read and write data properly, the relative displacement between an
optical disc and an objective lens should be within a certain limit. The relative displacement is
dependent on not only an anti-vibration mechanism design but also servo control capability. Good
servo controls can make compensation for poor mechanisms, and vice versa. In a usual development
process, robustness of the anti-vibration mechanism is always verified with the servo control of an
objective lens. Engineers partially modify servo gain margin in case of a data reading error. This
modification cannot correct the data reading error occasionally and the mechanism should be
redesigned more robustly. Therefore it is necessary to verify a mechanism with respect to the possible
servo gain plot. In this study we propose the experimental verification method for anti-vibration
mechanism with respect to the existing servo gain plot. Thismethod verifies axial vibration
characteristics of optical disc drives on the basis of transmissibility. Using this method, we verified our
mechanism and modified the mechanism for better anti-vibration characteristics.

N = Foblth etle 7171®e ohish A% PCE %
WA AR, 2ol 239 =ERY) AU o

1984":‘ T;]/ki7]. 7HH1— o]z}‘_g’_ oqE] ‘331;}]9] :'J— Eo‘] ‘—T—EET%‘ % E]-)-\-ﬂ E_E}O]_E'_ EE_?J’ —%{—E}sg—cii

Stz ] Cg].o]l:lﬂ. MLET T 58 T3 o 2o Mol A Sk, o]t Zuly EgjolHelM s B

o gF AFE AEAT) et B FEFY A
+ ;‘:3?41111]' z{iP @:;M A gAgrto] JFa E Zole HAAA o]HRT AEd thit EAHo]
mai ong @samsung.com - -
Tel : ( 035 2}(7)0 5747‘ Fax .g(031) 200-3144 il %7::151—’ ek, 2 A2e] s Sl
* Az} TR G te] dAga Hel A% XAA B EYF & FFPo ¢& %
s Y, AR WtERY A AE o}del s 7|ALAS AR FT WE A7
e A5, AR g Evt o] Ak 7} 293X Yk



2L
,
e
I ¢
W
1o
rN'
I
o,
ol

k-3
1o oot
)

of N
N
by
e
i
gl
o
offt
o
1o
e

A (X

flo dm =
.

>l
L
=
Yo
1t
oXx Ol'ﬂ

¥ orle i ox £ o
[

xgste dAMelzA gt v
128 AAstH oz F7h8 FA7E FAE=
olAl, 123 Ego]Y 7FsA sk
TAS Aol FLE o]FfAn ojAF o e
ZEE 5% AFTHQY SgolBY Aol 4FE v
e WY} F gAaFs} A el 8

7 2EAQ F (a3 A g EAs 2
EHoR A digetle JYH ¥ Ha3e 4
HEEd E FEAy & F ik 712HA d3
2 T4 4gs 5] Adde Fids
o] FFIL e F da3 e AdAY A
g FEoE fAH ok . o)HF AiAzE
JAARE ot ME Ao AFaE U3 I
o FE AR Ao Aed M A" A A
3 Fxo g AFE oA A% B 2 5 3
o & drdAMEe AR A wm A g
3= FAQF taae g thate ME Ao
Aed AT JEF R BE HHE FATOEA
7H AEdel g EgtolBe] A5 A58 + A

E e gTsan,

[e]

im g2 oft
& OE oW o4 o

o

N
-
2

S 10 il o Y

2. 023 MSEY

3 Yraz 980~z ASREE A7 3
dolzt Bel gt Z7ke) WMol 02 BAel <3t
ol gol, ERHoz WYY £F m, 1IT 3

AR 48 o2 FTANFA, REXF (m,n)l

i

(0,1) Mode {0,0) Mode
&2 1 &2
< v
(0,2) Mode (0,3) Mode
}{ jw
150 -
/
400 ] [{rig
350 = ,/
3o ] _
:,'250 D] =
§m ] (0,1)+
¢ 150 - el
. - =~ | —T~Jimbrella Mode
[ e ‘\(0,3)—
50 —
— 1 fo2r
0

<0 1)
20 30 40 50 60 70 80 90 100
Rotating Frequency [Hz]

0 10

Fig. 1 Mode shape and natural frequency of a
rotating disc
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Fig. 5 Focusing direction open loop servo gain
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