Active Alignment and Performance Evaluation of Micro Hybrid Lens
for Small Form Factor Optical Pickup

Sung-Mook kang, Jin-Eui Lee, Eun-Hyoung Cho, Jin-Seung Sohn,
No-Cheol Park, Young-Pil Park

Key Words:  Small Form Factor Optical pickup (243 3 ¥ ¢l), Integrated Optical Pickup(J A8 #F =),
S g

Active alignment(’5 % # ), DOE (8] 38 4 A}), Photo Detector (534 A}),
ABSTRACT

The next generation of optical storage systems requires higher numerical aperture (NA) objective lenses and
shorter wavelength laser in order to improve the unit areal density. A blu-ray technology satisfies a
miniaturization and a high capacity which are the requirements of the portable device. In this paper, we
analyze the optical performance of hybrid micro lens and do active alignment. The hybrid micro lens is
manufactured by using a wafer based fabrication technology. Optical components of hybrid micro lens are
evaluated. The measurement of the optical power, the spot size and the wavefront error are performed to
evaluate the hybrid micro lens with NA 0.85. Using the measured data, we estimate if the performance of hybrid
micro lens corresponds to the designed performance. After the performance of hybrid micro lens is evaluated,
the integrated optical pickup and the hybrid micro lens are assembled by active alignment using UV curing and
the optical performance of SFFOP is satisfied with BD specifications.
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Fig. 1 Optical Beam Path of Super Slim Optical Pick-up
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Fig. 2 Schematic picture of the suggested fine conjugate
integrated optical pick-up composed of minimum
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Fig. 3 Diffraction Efficiency of DOE versus Wavelength
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Fig. 4 Experimental Apparatus for Measuring the
Efficiency of DOE

9 7N BE(sample)e] Wi FA A PP F&
272F 719 FFd FaEL 90.16%2 won,
sldFetazte] E&L HF 84.57%8 et
ol o]BA % ¢ 10% =7t Apolrt e HoE,
AFGLAY FARYG AR RES] FA H
ab a8l3 g =& (Dead Zone)ol &% g &olztn
deg,

22 &3 Alo]Z(Spot Size) ¥4 2 &34

A2 AFA] TRY ¢ Y FARE FHI2
o FA4 9 FA o, W= FHE W, A=
zt W] tfjME(decenter)E & ¢ don, £
3 FHE BT F YEF A DA wg
g4, A2 slolBY= ulo]az AZRE A s}
o S BUS o, FHA=2Y FA A7 9
o FARE FolAl 7t A LR on, oldf
st AFo] BRdUTE. AlEH oL Code V E
AHEElgleny, A= FAE AR
500um 58] 495um THE W3 AL of A=) v}
Aet W t23W Alole]  25Az (Working

Distance)E A3} 3 Hdct. Fig.s & sloly

2= vjolag Wze) TR UHE PF &
£l Holch.

~~~~~~~ - § 500 {Designacd}
[l ﬂ;

1496
ol ]l emeeeee rass

6.

.

Ralative PSF Value

Spot Size

2.
1/e*=13.5%

S

0.
-0.0010 -0.0005 ©.0000 0.0005 o008
Distance from grid canter (mm)

Fig. 5 Point Spread Function by Lens Thickness

Variation
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Fig. 6 Spot Shape and Point Spread Function of Hybrid
Micro Lens
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Fig. 8 Experimental Setup for WFE Measurement of
Hybrid Micro Lens with Finite System
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Table. 1 Experimental Results of Wavefront Aberration

Lens Samples Value

Sample 1 0.044

Sample 2 0.036

Sample 3 0.051

Sample 4 0.047

Sample 5 0.046
Unit : A rps

157



%
vts-e LAHAE
A=

% AHY ¥
& 989

Y

IV Curing & SiOB Release o ‘

Fig. 10 Active Alignment and UV bonding Process
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Fig. 11 Mount of SiOB and Hybrid Lens
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Fig. 12 Experimental Result (a) Before UV curing (b)
After UV curing

Table 2. Optical performance evaluation of SFFOP

Hybrid Lens Unit UV curing

Before After
Sample 1 0.044 0.064
Sample 2 0.036 0.054
Sample 3 0.051 0.054
Sample 4 0.047 0.056
Sample 5 0.046 0.061

Unit: A RMS

158



4. EE

£ d7dMe 39 vigE ol 43 FES 5
A, W Z29dyE o]4F A% AlojRo =4,
DAAE 014 Ausate] &3 58 £33
StojH e = wlo]|3 R W=e FAFE HrEdn
12l B7td StolHYE wlo]aR WA=RE HA
g F Ao 5% AE ¢ 2YL FPF
slolB gl ulo]m R W= F BE =X
FREY 2% Alolz=, At YA FAL
F gyd HEd" £ U 2HE Y. §
AE vlE-AE A E o) 43y FolBYL v}

=]

o2z dzs PYHY F UL $F I % =

€ 498 A3} B2 Blu-ray) t23 At
& 383 ¥% A2 £ At 2dE d2 £ 3
orn) olo) HIE =Y T2 M2 (Process)S I
Ystsict.

* 7

2 d7s AN A FRAZIAF
A E|(R11-1997-042-11000-0)2} A Z7|=d9Y
A Q& ol o]FojRon, olo) BAR AR
#AL =gy

159

(D

@

&)

4

ot

i

1l

C. Y. Yoon, E. H. Cho, J. S. Sohn, N. C. Park,
Y. P. Park, 2004, “Evaluation of an Optical
performance in Hybrid Micro Lens for Super
Slim Optical pick-up”, Korean Society of
Precision Engineering

Wan-Chin Kim, Design and Fabrication of
DOEs
Aberration with Grayscale Photo-lithography,

for Compensation of Chromatic
Graduate Program in Information Storage
Engineering, Yonsei University, 2003.
Sang-Hyuck Lee, 2003, “Design of an
Integrated Optical Pickup with NA of 0.85 for
Small Form Factor Optical Disk Drives”, The
Graduate School Yonsei University

Jin-Seung Sohn, 2005, “Design and Fabrication
of Micro Lens Array for High Density Small
Form Factor Optical Pickup”, The Graduate
School Yonsei University



