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Design of Slim Optical Pickup for Blu-ray Disk
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ABSTRACT

Recent issues in Optical Disk Drive (ODD) are focused on small size. Blu-ray Disk (BD), using blue laser (405nm
wavelength) and high NA (0.85) objective lens, can store 25Gbyte on a conventional 12¢m optical disk. Small Form Factor
Optical (SFFO) drive uses 3cm disk which can store 1.5Gbyte on a disk. This kind of Small Form Factor Optical (SFFO)
drive correspond to PCMCIA type memory (Compact Flash or Micro Drive). Preferably, Optical Disk has relatively low cost
of the storage media per Byte rather than PCMCIA type memory. To make Small Form Factor Optical (SFFO) drive, optical
pickup and its component must be miniaturized. Miniaturization of the component needs new concept of Optical Pickup. This
paper is focused on two main subjects. One is Objective Lens design which can be manufactured on a wafer, and the other is
optical path design of the pickup which has 2mm thickness.
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Jos * Jocal length of refractive lens

v, - abbe number of refractive lens

: focal length of diffractive lens
1abbe number of diffractive lens
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NA: (.85

Wavelength : 405nm

Working Distance : 100um

EPD : 0.62mm

EFL: 0.54mm

Fig. 1 Objective Lens
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Fig. 4 Monte Carlo simulation result
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Fig. 7 3D Model of pickup

389

FAPLE " =ctolrne) Fog noiste 2%
A 2] (Working Distance)E %33 F77} 2mm o] &}
7 HES AAsNY. ZE FALS o]y oA
gt Fe A (Optical Bench)®E 217Hélal =
gl ALAe e AL ddgide] PD & UHE
o TxFoA] HRALE o] & W& ‘?:]'T‘ECP [Pge Ry
o5 AHEH dolH 9o LDWEEE dAsn
Al 405 mm LD 2 H3soh »m Hl 2] 9}
LD 7} & dolv] a8l d=E Histe 2ol

o] A} FYol FRE Fig 7o WERSICH
4. 28

A

o oAzx=

2y R =
AAsIA A, dAH
Biu-Ray Disk ol A} 7} 3t ?}_i%] %"Q‘Q—"/] iy
AL AAsct dlols F

b8kl &0l 90% o}

f
N
o
oH
N
2L
o
N
3
R
i
2

F 7l

2 A7c A4 TE7I<9Y (Samsung Advanced
Institutc of Technology) ¢ 9o o] Fo]HF1L|o}

Bags

1. Seiji Nishino, Hiroaki Yamamoto, Kenichi Kasazumi,

Wada, "Application
Holographic Optical Element to a Recordable Optical
Head," Jpn. J. Appl. Phys. Vol.35(1996) pp. 357-361
Part 1, No. 1B, January 1996

2. M.AH. van der Aa, M.AlJ van As, A.L. Braun, BH.W.
Hendriks, C.T.H. Liedenbaum, B. van Rompaey, GE.
van Rosmalen, J.J.H.B. Schleipen, H.J. Borg, G.J.P.
Nijsse, P.G. Nuijens, N.P.D.M. van Aken, P.T.Jutte.
JM.G. Renckens, R.I. van Steen, S. Bramwell, P.
Stavely., "Small Form Factor Optical
Miniaturized Plastic High-NA Objective and Optical
Drive," Joint International Symposium on Optical
Memory and Optical Data Storage, pp. 251 - 253,
2002.

3. AFR.

Hidenori of a Polarizing

Drive

A7, HEA, el 7l
"ZAa® G AR AT 2E
7l @ ovlolas HA AR AFr z‘;}i— %) )
37 2002 dE FAGEUH -
18

1k
b}

4.
&



