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Abstract

As the progress of information technology, the demand of high capacity and high
speed is increasing. Optical data storage technology plays a key role. The application
of miniaturization and lightness makes the optical storage system more
competitiveness. And Micro-Opto-Electro-Mechanical System (MOEMS) is one of
these methods.

MEMS fabrication technology matures by the progress of the semiconductor
technology, and micro optical pick-up head fabricated by this technology is one of the
methods to realize portable high capacity. In this thesis, the micro optical pick-up
head is composed of a micro optical bench and a controllable focusing lens bonded
together. The focusing lens is main study inthis thesis.

There are two kinds of foeusing léns, one is: the diffractive type with simple
process and low efficiency, and another is the refractive type with complex process
and high efficiency. However, as the/gray-scale. mask progress, the refractive type
becomes attractive in micro size. Cause of the limitation of thickness, the hybrid of
these two types, Fresnel lens was used. The Fresnel is a special optical component
between the refractive and diffractive type.

There are many different mask fabrication process in gray-scale mask, such as the
half tone and High Energy Beam Sensitive (HEBS) glass gray-scale mask, and is
attractive recently due to the simple lithography process. The gray scale mask to
fabricate focusing microlens was made by FIB milling pattern on silicon nitride. The
size of the design mircolnes is 100um, and the numerical aperture is 0.65.

Final target in the thesis is to fabricate microlens by FIB mask, and the size of
microlens can reach at least 600um in diameter. In order to realize the focusing

microlens of micro optical pick-up head to integrate the micro optical bench.
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