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A Study on the Evaluation of the Optical Head of a Near-field Optical
Recording System and Interference Pattern Analysis

Hyoung Kil Yoon*, Dac Gab Gweon” , Jun Hee Lee* , Jae Hwa Jung* , Hyung Ryeol Oh**

ABSTRACT

Optical performance evaluation results and an interference fringe pattern analysis of alignment errors for an optical
head of a near-field recoding (NFR) system are presented. The focusing unit is an optical head of a NFR system and is
composed of a solid immersion lens (SIL) and an objective lens (OL). Generally, the size of the focusing unit is smaller
than that of the conventional optical recording head. Hence there are difficulties to assemble the small focusing unit
precisely. We composed an evaluation system with an interferometer and evaluated some focusing unit samples aligned
and assembled by manual and present the obtained results. Using the conventional optical tool, CodeV, a tolerance
analysis of the alignment error between the SIL and the objective lens and an interference pattern analysis for the
assembly error are executed. Then, through an analysis of the simulation results, the conceptual auto-alignment

methodology using a neural network approach is considered.

Key Words : interference pattern analysis(Zt4] #&l £A1), near-field recording( 3 718, optical pick up head
assembly(F = ¢ = = #), auto-alignment method(AH5 1 &)
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Fig. 1 Cross-section view of FU.
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Fig. 2 Schematic diagram of evaluation system.
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Fig. 4 Evaluation result of FU sample (a) phase map
(b) unwrapped map.
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Fig. 5 New FU modeling and error components
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Table 1 FU specification comparison

0Old FU New FU

OL Clear 1.6 mm 5252 mm
Aperture

SIL 2 & 1.0 mm 2.0 mm

OL n 1.487 (PMMA) | 1.745 (PVCS81)

SIL n 1.84 (LAHTI1) 1.84 (LAHTI)
OLSMN 1.014 3.2

Total NA 1.1 1.1
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Table 2 Sensitivity analysis result for assembly errors

Error Tolerance limit
elements (Wavefront error<0.03A RMS)
FU tilt +1.3° Assembly error
SIL tilt +2.4° Assembly error
OL tilt +1.1° Assembly error
SIL Decenter +21pum Assembly error
OL Decenter + 21pm Assembly error
Defocus + 0.35um | Assembly error
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Fig. 6 Wavefront RMS VS errors (a) defocus
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Fig. 6 Wavefront RMS VS errors (b) OL tilt
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Fig. 6 Wavefront RMS VS errors (c) OL decenter

Fig. 6 € o8 Z¥ 3 FoA tgygo=z
defocus 229} HE W29 decenter, tilt 220l o8k
@A gare] 2 Zelt}, 0030 & NNFELE o] F
S 9A ¥y 22 #@E ez FHE 7t
g ox ¥$7F AR SIL I REAR Aol

8

decenter S.AHE Aol EAste AL Azt
A g F ANt WA olel Ze d#H
s 4 AHE vEeE, ¥ 4d¥zFes
A4 2A53E HF37] YA defocus, HEU
Z9] decenter, tilt 23S AHY WHFZ HEE o

A-g RAojr}.
4. T 23] ZMBY By

4.1 A=¥ 2P 7] miE 24
2 Bl AL8€ FU 9 #3H dee Botet

= AN A E CodeV & o] &3l ndd a1
o}
Referenc
mirrot
est FU
4 Flat ;\irror
Imageﬁk 2
plang !

Positions: 1-2

Test arm (green) Scale: 2.90

ORA  07-NMar-03

Fig. 7 Optical modeling of evaluation system
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Fig. 8 Initial pattern (a) without FU (b) with FU
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Fig. 13 Schematic block diagram of the auto-alignment
system using the neural network
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