Advanced SIL System with High NA and Large Tolerance
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To achieve high NA and large tolerance, we designed a new SIL system (Optimum SIL) which
combines each advantages of the Hyper SIL and the Hemi SIL system. Also using micro-SIL system

we can improve its performance. There are simulation results which support our works.

1. Introduction

To achieve high data capacity, a number of methods are suggested in optical data storage. Solid immersion lens
(SIL) technology is one of the most excellent methods being suggested’ . For using with SIL technology,
commonly two systems, Hemi SIL and Hyper SIL are considered. In the Hemi SIL system, a hemisphere is used
as a SIL lens clement, on the other hand, an aplanatic hyper hemisphere is used in the Hyper SIL system.
Currently, because of the high NA gain, Hyper SIL is researched more than any other SIL system. However, due
to the sensitivity of the Hyper SIL, a small position error results a large aberration, which makes it difficult to
apply the Hyper SIL system in practical usage. In this paper, we suggest an idea, improving the tolerance of the

optical system with a minimized NA resignation.

2. Characteristics of Optimum SIL and Micro-SIL System

Figure 1 shows the spherical aberration due to the distance from the input surface to focus point inside the SIL
lens.>® There are four specific points; one is stable and aberration free(A), another is also aberration free but not
stable(B), and the others are not aberration free but stable(C,D). The two prior points are used in the Hemi
SIL(A) and Hyper SIL(B) system. Yet the other points C, D have not been specifically considered. In general,
curve stability indicates the tolerance, and the object distance is related to the NA. Hyper SIL has a high NA gain,
if the objective lens, which is conjugated to SIL position C, has some proper aberration that can compensate the
SIL position-induced aberration, we can make a system which at once has a good tolerance and high NA
(Optimum SIL).

Figure 2 shows general micro-SIL system. With a high refractive index GaP (n=3.3) the micro-sized SIL attains

a much smaller spot size. Also using a spherical cap, the SIL system achieves more improved performance.



