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Sam e issues in the design of CD lens for practical application

THN Jingvi GONGM a-ly YAN P ing, CUI Rui-zhen
( Photonics and E kctonics Technobgy Research Center Department of Precisbn Instuments and M echanobgy Tsinghua
Unwersity Beijing 100084 China)

Abstract The work ng theoty and optical criterbn for the CD optical systan & ntwoduced then some main issues for the
design and assemb ling are discussed A kind of CD kns br practical use and m ass productbn have been designed Based on the
caleu hton of the kns the optical perbm ance curves affected by the LD astigm atism, m anufacturing ermms and system ermis are
presented The design can endure varbus manufacture errors Even the focusing error and disk tilt occur excellnt optical
perfom ance can be obtained within the wholk wack ng area which shows the desin is practical
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Table1l Woiking condiions emors
working tem perature 10C ~ 40C
LD wavekngth 760 m ~ 800nm
LD astign atisn 14 5Hm
dik substrate index error < X0 1
dik substrate thickness emor < *100tm
disk tilt error < k5
dik decenter emor < T100Um
focus emor < *12um
Tabl 2 Lensmanufacture errors
decenter enor < 10Hm
die tilt error < Imrad
lens thickness emor < *20Um
surface precsion emor <0 2\
lens ndex emor( cause by tem perafire or A) < %0 002



30 1 CD
con tihue
2 2
plus W minus AW
aram et S
paraneer deflection 5 deflectin s
2
surface pricision 2/ A 02 0. 0152 02 Q0 0152
( decenterx /Hm 10 0. 0055 10 Q0 0055
2
) decentery /Hm 10 0. 0055 10 Q 0055
( ) [4] die tiltx /mrad 1 0. 0261 1 Q0 0261
die tilty /mrad 1 0. 0261 1 Q0 0261
4 dik radial tilt/(°) 05 0. 0158 05 Q 0187
41 disk tangent tilt/(°) 0.5 0. 0170 0.5 Q0 0170
dik thickness
, CODE V 100 0. 0152 100 0 0084
error/Hm
CD ,
( ) ocus error/Hm 1.2 0. 0295 1.2 Q 036
RM S 3 4
2 2
Table3 Lensbasic param eter
wavekngth A 780 m *20mm
2 2
nun erical apeture NA 0. 45
con jugate U 24. 773mm
2
bcal length f 3 04mm 0 lmm
work dstan ce WD . 67mm 43
m agnificationm -1/1 55
2
Table 4 W avefront aberration RMS fr varbus track ing 2
tracking/Hm 0 100 200 300 400 500 3 ’
RMS/A 0013 0015 0018 0024 0 033 044 ’
©
< 0.08)
’ ~ Q.07 e P
%} ] defocus -1.2pum
500Hm : =2 0.06 pm
ng 0.05] s—————3=— e
, Eé 0.041 defocus +1.2um "
gE 0.03
£ 0.02] //
> s < 0.011 just focus
, R 0 100 200 300 400 500 600
object height/um
Fig 2 W avefront error pefom ance Hrmaximum fcus emor
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H% 60- X tilt+0.52
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3l ST 40 ] T
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Table5 Tolerance br OMm track ing object height/um
paran eter phs AW s minu s AW s Fig 3 W avefront enor perfom ance formax mum disk tilt
deflection ~ deflection
4 4
kns index n,; Q0 002 0. 0017 0. 002 Q0 0073
disk index n, 01 0. 0022 01 - 0 0006
thickness ¢ /Hm 20 0. 0007 20 -0 0001 ’
surface precsion 1/A 02 0. 0133 0.2 Q0 0133 ’
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Fig 3 Photograph of ekctrobom ed structure
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Fig 4 Lens qualiy distrbution for various tolerance
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