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ABSTRACT

In Blu-ray(BD) optical system, as a short laser wavelength of laser diode and thin cover layer thickness of
disc, the proper adjustment of spherical aberration should be performed. Considering thin cover layer
thickness and tolerance variation of disc in BD optical system, spherical aberration in BD format is more
serious than CD-DVD format. Especially, in dual-layer disc, to compensate the aberration at each layer,
optical component should be moved finely in the way of optical path. In this study, 1-axis moving actuator
was introduced as the method of compensating the spherical aberration, and the mechanism of the system
was described. Finally, its effect on optical system will be mentioned.

1. M2

—

=

HZ ZR3 AYY F5E 2Hdor ¢yiz
o]y 1 dxge 1 WSt

7 Asg "
Aoz dolHd AR U AYe A% T
Hn AR 778 NP Fert FUED AT F

A CD %€ DVD o o]27|7A] F Zefojr g
AL &2 dAEHJFeH 1 3 wivY
ole] wE HAgtel A olE FAld AFstuA
sHs AR &7 Fdigel el 7] DVD
A dxg $AE dold BD(Blu-ray disc)
Ede ulde] 7]go] AlFdd AAHT e AF
ojt}y. o]g}l o] F&3F 7|&H AW fAad
AEE 97] f3 d4 FEL F =AY A A
a3 g MZE Edd &y A #E
QA dzd AF7 AL s ojof (1],

QA &TNgE uhsl o] @A Aol AR A&
A1 9l BD EMl =lo|H(23~27GB) 8] A
£ 71& W57 712 DVD §4.5GB)Y 5 1] o]
Aol dgste tazm SAE DVD & taaed
vlg #eg] e4rt weoo, 715 Wxe H7|AHQ
Z7tE A8 d2z AAE olF F(double—
layer) 02 FAs71= 3oh{2].

BD "9 71 ZEAQ 54 F il

*LG A2 DM @724 DCT 2%
E-mail : macjew@lge.com
Tel : (02) 526-4977, Fax : (02) 526-4801

+ LG A} DM 474 DCT 2§

405nm 999 #S g FdE AR A
8 7129 red—-AlIM9 F&t 7]"‘° a9z A
28 5 gloy ol & F& 249 MEL F
A3 87 M2e FF side] sttt

E3], tJA39 cover lay FA7 0.lmm &
CD/DVD & wuldole] AW F FAKRT god,
Numerical Aperture(NA)#S Adizez =27
w o] 7 F#x2}H(Spherical aberration)2 4}
< 9 71 oA Foh

BD XM 1 FLAe tiFIHI Ue T
FAE BHAY F7] A8AE FdoezEEH o
A=Z olojxe= F AR Ao 78 FaE B
YPEE F FFEFS AYIAY, VNE B FES F
& 9oz olF AFPeREN HEY F Yt
3 HELE F F YTOF ojF A FEE
)0 1—6ko§_t_ £ A0o] YT =
EE F& 27
£ FAEA ok ‘}_T’_, I AYEE 873+ BD

=9 Y] At ol F & BojHol A
4% HES Belstolo} wrt.

GleT ol 2 W AN AN ¢ @
FAAE F A

Fox & ¥ FHYo] 7ol
= He 1‘% TE dFelolHE TSR
=%, 1 F 7% dFclo"9 77 5S4 A
A Z BF uAe oE A T 54 9 7F
Fils ol 2¥HER 77HeR 7 Jted T
T BidlsH F FF WA HHsE FPHAT.

2. 7+ 4z B.A} Mechanism



BeAAAN FHEE Fae R oE A9
28} :”f'} Far 83 A -’;‘-72}7} Ak, dfFE
218} 2%, CDDVD 719 wAg ¢4 1 8
A & o] *ﬂ ]Q‘?J ol& i’%a}ﬂ As A @
BE S Agstel Abgsta dch

33, CDDVD FoME 7o Fas dgshd,
2 1 dxMel gol F9 ity NA(numerical
aperture) 8 4 AFol wiglad, FAY s
vt vigisly, dA3 cover lay 9 FA ) alast
7l g2l CD-DVD o) Hls) & NA @& #& 3
AE AR, cover lay FAN S tArag
AH&ste BD 299 2% CDDVD FediMeg &
A% 7AFA 23 2pes HAE Y Y

¢

2

e v ddstA gAstAd 39 olg BAse
710l Bty
SA:(N'A)4 CAf e 0]

(where, N.A is numerical aperture, 2 is wave
length of laser diode, At is cover layerthickness)

gata, B Ao E tiAd cover lay FA
Wale B AN HAF BARA4N 449 7
g Az YAE e P e Addsigad,
t 43 cover lay 574 #H3te] 2 FTF vigd
22 3tod layer W8T double layer 743 W3}

E EYSES 1 F °“"°ﬂ 181y 7bg det &
+0.6mm & HRIEEF stgod, o BA &7
& Fugstr] 98 51"“ HE FF8e servo A
g 1y F5 FdqFo) 30pm o Wy}t FEEt
25 ZASAT
B & V.
— a— with compensation
c Y - & —- without compensation
S 0084 % o
g o %
f ~ -
] L4 Pl
L ~ .
< . ’
g 0.04- °\ e
g . g
3 . .
Q. . N - __a
(n ». .\'\._—-.\.\“\ ‘, . R ,."./-/-/. L 3
0.004 aayet
% 9 100 105 110

Disc Thickness
Fig.1 Effect of SA compensation with adjusting the
distance of expander lens

78 #3 2A4E 98 By a4zd AYE =

7o Fzb g A AEE gorR
5o 2d 4 gE H] =
S PPy, i dA figl

g, tyA3 cover lay o ©& Fd F3} Qol
A 5 H0 30%AEAR T He RAE ¢
Al et

3. 7o £x BAF Actuator EA

31 75 €2 2 AEY sy

olv] d=4 ups} Po] W £} R
SZooleis BYF FRAF A=A
22 F & BgoF ol A7lE AL &Y
ok #tu], BD AA"e FAUEE zm#Hse T
Z 2T £ A 4 S4AGIIE B4 Hold
(de—center} & #4 3 Ak dd)

B P o] & AL WEAAS 99
fig.2 oA gk 2ol Tl Fof A TFo] 7o)
= "oy, FEHL VCM € F8f o]Fo] Ae 1
Z 3% dFoolel & oj &AL F, A= EH
oy F/Y AIZE rlel= R & dAsto] 3 &
& A&,53,98 FAd 7€ F 92, A
7lolE=i e Aginte 4R A +F

Q;
ot Qb g ot

Z 9= $dy Bojgolt AbZES 27 QF
A Elgos A FFol ASRE WY K
¥ & Y% ¥Vl AFHES HAT

Sha
Holder

Fig.2 Design of SA compensation actuator

VCM 2 E fig3 oM & & ARl & 492
T AN AREY zYUR °]-r°11:] dew, 5%
AXAM AR BHE FAs7 A8 3.2 ZelA
ARE 2] A29e 54822 ARgsgdg. &
7} 22RE AREE B, 2ZF P AL
g 1A Fg d4ER vEE det g R
Hol Qen Y el HY RHdEHs FA%L:E

~-347-



5 FAst] A A= F97t =4 %
o2 P& e F UA sl B4 A A
GE X "B 714 3t servo ¥ F
4

N
rr 2 o2

3.1 AellX A upo} Fo] 1 F FF 5o
olEol A AF-2TIAE TAT AolA, F
44E 93t A7 AZHYE ARSI

A7) 2ZYES A 3ol AH e F3H
AAste e AU A 5HE o8 Rer
AR 47 Ag dol ARl AFAE FA
Ha Ao Se] AAPAZE A GtE = %@?
A Th of HEHE SN dojAF
A717 AA Aglel vlste] Hdgo "7}3}
A3y 543 FAe7] qEdd AZHAE &
vif* F dodH, waM 84 AFY dAE
[N/m]E AH&-3HA] Aot

1r I e

Fig.3 Analytical modeling of Magnetic stiffness
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Fig. 8 Linearity Curve of SA compensation actuator
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